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SECTION 23 02 00
BASIC MATERIALS AND METHODS FOR HVAC

PART 1 - GENERAL
1.01 GENERAL REQUIREMENTS

A. The requirements of the General Conditions and Supplementary Conditions apply to all Work
herein.

B. The Contract Drawings indicate the extent and general arrangement of the systems.  If any
departure from the Contract Drawings is deemed necessary by the Contractor, details of such
departures and the reasons therefore, shall be submitted to the Architect/Engineer for review
as soon as practicable. No such departures shall be made without the prior written approval of
the Architect/Engineer.

C. Notwithstanding any reference in the Specifications to any article, device, product, material,
fixture, form or type of construction by name, make or catalog number, such reference shall not
be construed as limiting competition; and the Contractor, in such cases, may at his option use
any article, device, product, material, fixture, form or type of construction which in the judgment
of the Architect/Engineer, expressed in writing, is the equivalent of that specified.

1.02 SCOPE OF WORK
A. The Work included under this Contract consists of the furnishing and installation of all

equipment and material necessary and required to form complete and functioning systems in all
of their various phases, all as shown on the accompanying Drawings and/or described in these
Specifications.  The Contractor shall review all pertinent drawings, including those of other
contracts, prior to commencement of Work.

B. This Division requires the furnishing and installing of all items as specified herein, indicated on
the Drawings or reasonably inferred as necessary for safe and proper operation; including
every article, device or accessory (whether or not specifically called for by item) reasonably
necessary to facilitate each system's functioning as indicated by the design and the equipment
specified.  Elements of the work include, but are not limited to, materials, labor, supervision,
transportation, storage, equipment, utilities, all required permits, licenses and inspections.  All
work performed under this Section shall be in accordance with the Project Manual, Drawings
and Specifications and is subject to the terms and conditions of the Contract.

C. The approximate locations of Mechanical (HVAC) items are indicated on the Drawings.  These
Drawings are not intended to give complete and accurate details in regard to location of outlets,
apparatus, etc.  Exact locations are to be determined by actual measurements at the building,
and will in all cases be subject to the review of the Owner or Engineer, who reserves the right to
make any reasonable changes in the locations indicated without additional cost to the Owner.

D. Items specifically mentioned in the Specifications but not shown on the Drawings and/or items
shown on Drawings but not specifically mentioned in the Specifications shall be installed by the
Contractor under the appropriate section of work as if they were both specified and shown.

E. All discrepancies between the Contract Documents and actual job-site conditions shall be
reported to the Owner or Engineer so that they will be resolved prior to bidding.  Where this
cannot be done at least 7 working days prior to bid; the greater or more costly of the
discrepancy shall be bid.  All labor and materials required to perform the work described shall
be included as part of this Contract.

F. It is the intention of this Section of the Specifications to outline minimum requirements to furnish
the Owner with a turn-key and fully operating system in cooperation with other trades.

G. It is the intent of the above "Scope" to give the Contractor a general outline of the extent of the
Work involved; however, it is not intended to include each and every item required for the Work.
 Anything omitted from the "Scope" but shown on the Drawings, or specified later, or necessary
for a complete and functioning heating, ventilating and air conditioning system shall be
considered a part of the overall "Scope".
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H. The Contractor shall rough-in fixtures and equipment furnished by others from rough-in and
placement drawings furnished by others.  The Contractor shall make final connection to fixtures
and equipment furnished by others.

I. The Contractor shall participate in the commissioning process as required; including, but not
limited to, meeting attendance, completion of checklists, and participation in functional testing.

1.03 SCHEMATIC NATURE OF CONTRACT DOCUMENTS
A. The Contract Documents are schematic in nature in that they are only to establish scope and a

minimum level of quality.  They are not to be used as actual working construction drawings. The
actual working construction drawings shall be the reviewed shop drawings.

B. All duct or pipe or equipment locations as indicated on the documents do not indicate every
transition, offset, or exact location.  All transitions, offsets, clearances and exact locations shall
be established by actual field measurements, coordination with the structural, architectural and
reflected ceiling plans, and other trades.  Submit shop drawings for review.

C. All transitions, offsets and relocations as required by actual field conditions shall be performed
by the Contractor at no additional cost to the Owner.

D. Additional coordination with electrical contractor may be required to allow adequate clearances
of electrical equipment, fixtures and associated appurtenances.  Contractor to notify Architect
and Engineer of unresolved clearances, conflicts or equipment locations.

1.04 SITE VISIT AND FAMILIARIZATION
A. Before submitting a bid, it will be necessary for each Contractor whose work is involved to visit

the site and ascertain for himself the conditions to be met therein in installing his work and
make due provision for same in his bid.  It will be assumed that this Contractor in submitting his
bid has visited the premises and that his bid covers all work necessary to properly install the
equipment shown.  Failure on the part of the Contractor to comply with this requirement shall
not be considered justification for the omission or faulty installation of any work covered by
these Specifications and Drawings.

B. Understand the existing utilities from which services will be supplied; verify locations of utility
services, and determine requirements for connections.

C. Determine in advance that equipment and materials proposed for installation fit into the
confines indicated.

1.05 WORK SPECIFIED IN OTHER SECTIONS
A. Finish painting is specified. Prime and protective painting are included in the work of this

Division.
B. Owner and General Contractor furnished equipment shall be properly connected to Mechanical

(HVAC) systems.
C. Furnishing and installing all required Mechanical (HVAC) equipment control relays and

electrical interlock devices, conduit, wire and J-boxes are included in the Work of this Division.
1.06 PERMITS, TESTS, INSPECTIONS

A. Arrange and pay for all permits, fees, tests, and all inspections as required by governmental
authorities.

1.07 DATE OF SUBSTANTIAL COMPLETION
A. The date of final acceptance shall be the date of substantial completion. Refer to Division One

for additional requirements.
B. The date of final acceptance shall be documented in writing and signed by the Architect, Owner

and Contractor.
1.08 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to the project properly identified with names, model numbers, types, grades,
compliance labels, and other information needed for identification.
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B. Deliver products to the project at such time as the project is ready to receive the equipment,
pipe or duct - properly protected from incidental damage and weather damage.

C. Damaged equipment, duct or pipe shall be promptly removed from the site and new,
undamaged equipment, pipe or duct shall be installed in its place promptly with no additional
charge to the Owner.

1.09 NOISE AND VIBRATION
A. The heating, ventilating and air conditioning systems, and the component parts thereof, shall be

guaranteed to operate without objectionable noise and vibration.
B. Provide foundations, supports and isolators as specified or indicated, properly adjusted to

prevent transmission of vibration to the building structure, piping and other items.
C. Carefully fabricate ductwork and fittings with smooth interior finish to prevent turbulence and

generation or regeneration of noise.
D. All equipment shall be selected to operate with minimum of noise and vibration.  If, in the

opinion of the Architect, objectionable noise or vibration is produced or transmitted to or
through the building structure by equipment, piping, ducts or other parts of the Work, the
Contractor shall rectify such conditions without extra cost to the Owner.

1.10 APPLICABLE CODES AND STANDARDS
A. Obtain all required permits and inspections for all work required by the Contract Documents

and pay all required fees in connection thereof.
B. Arrange with the serving utility companies for the connection of all required utilities and pay all

charges, meter charges, connection fees and inspection fees, if required.
C. Comply with all applicable codes, specifications, local ordinances, industry standards, utility

company regulations and the applicable requirements which includes and is not limited to the
following nationally accepted codes and standards:
1. Air Moving & Conditioning Association, AMCA.
2. American Standards Association, ASA.
3. American Society of Heating, Refrigerating, and Air-Conditioning Engineers, Inc.,

ASHRAE.
4. American Society of Mechanical Engineers, ASME.
5. American Society of Plumbing Engineers, ASPE.
6. American Society of Testing Materials, ASTM.
7. American Water Works Association, AWWA.
8. National Bureau of Standards, NBS.
9. National Fire Protection Association, NFPA.
10. Sheet Metal & Air Conditioning Contractors' National Association, SMACNA.
11. Underwriters' Laboratories, Inc., UL.
12. International Building Code, IBC.
13. International Energy Conservation Code, IECC.
14. International Fire Code, IFC.
15. International Fuel Gas Code, IFGC.
16. International Mechanical Code, IMC.

D. Where differences existing between the Contract Documents and applicable state or city
building codes, state and local ordinances, industry standards, utility company regulations and
the applicable requirements of the nationally accepted codes and standards, the more stringent
or costly application shall govern.  Promptly notify the Engineer in writing of all differences.

E. When directed in writing by the Engineer, remove all work installed that does not comply with
the Contract Documents and applicable state or city building codes, state and local ordinances,
industry standards, utility company regulations and the applicable requirements of the above
listed nationally accepted codes and standards, correct the deficiencies, and complete the work
at no additional cost to the Owner.
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1.11 DEFINITIONS AND SYMBOLS
A. General Explanation:  A substantial amount of construction and Specification language

constitutes definitions for terms found in other Contract Documents, including Drawings which
must be recognized as diagrammatic and schematic in nature and not completely descriptive of
requirements indicated thereon.  Certain terms used in Contract Documents are defined
generally in this article, unless defined otherwise in Division 01.

B. Definitions and explanations of this Section are not necessarily either complete or exclusive,
but are general for work to the extent not stated more explicitly in another provision of the
Contract Documents.

C. Indicated: The term "Indicated" is a cross-reference to details, notes or schedules on the
Drawings, to other paragraphs or schedules in the Specifications and to similar means of
recording requirements in Contract Documents.  Where such terms as "Shown", "Noted",
"Scheduled", "Specified" and "Detailed" are used in lieu of "Indicated", it is for the purpose of
helping the reader locate cross-reference material, and no limitation of location is intended
except as specifically shown.

D. Directed:  Where not otherwise explained, terms such as "Directed", "Requested", "Accepted",
and "Permitted" mean by the Architect or Engineer.  However, no such implied meaning will be
interpreted to extend the Architect's or Engineer's responsibility into the Contractor's area of
construction supervision.

E. Reviewed:  Where used in conjunction with the Engineer's response to submittals, requests for
information, applications, inquiries, reports and claims by the Contractor the meaning of the
term "Reviewed" will be held to limitations of Architect's and Engineer's responsibilities and
duties as specified in the General and Supplemental Conditions.  In no case will "Reviewed" by
Engineer be interpreted as a release of the Contractor from responsibility to fulfill the terms and
requirements of the Contract Documents.

F. Furnish:  Except as otherwise defined in greater detail, the term "Furnish" is used to mean
supply and deliver to the project site, ready for unloading, unpacking, assembly, installation,
etc., as applicable in each instance.

G. Install:  Except as otherwise defined in greater detail, the term "Install" is used to describe
operations at the project site including unloading, unpacking, assembly, erection, placing,
anchoring, applying, working to dimension, finishing, curing, protection, cleaning and similar
operations, as applicable in each instance.

H. Provide:  Except as otherwise defined in greater detail, the term "Provide" is used to mean
"Furnish and Install", complete and ready for intended use, as applicable in each instance.

I. Installer:  Entity (person or firm) engaged by the Contractor, or its Subcontractor or Sub-
subcontractor for performance of a particular unit of work at the project site, including
unloading, unpacking, assembly, erection, placing, anchoring, applying, working to dimension,
finishing, curing, protection, cleaning and similar operations, as applicable in each instance.  It
is a general requirement that such entities (Installers) be expert in the operations they are
engaged to perform.

J. Imperative Language:  Used generally in Specifications.  Except as otherwise indicated,
requirements expressed imperatively are to be performed by the Contractor.  For clarity of
reading at certain locations, contrasting subjective language is used to describe responsibilities
that must be fulfilled indirectly by the Contractor or, when so noted, by other identified installers
or entities.

K. Minimum Quality/Quantity: In every instance, the quality level or quantity shown or specified is
intended as minimum quality level or quantity of work to be performed or provided.  Except as
otherwise specifically indicated, the actual work may either comply exactly with that minimum
(within specified tolerances), or may exceed that minimum within reasonable tolerance limits. In
complying with requirements, indicated or scheduled numeric values are either minimums or
maximums as noted or as appropriate for the context of the requirements. Refer instances of
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uncertainty to Owner or Engineer via a request for information (RFI) for decision before
proceeding.

L. Abbreviations and Symbols:  The language of Specifications and other Contract Documents
including Drawings is of an abbreviated type in certain instances, and implies words and
meanings which will be appropriately interpreted.  Actual word abbreviations of a self-
explanatory nature have been included in text of Specifications and Drawings.  Specific
abbreviations and symbols have been established, principally for lengthy technical terminology
and primarily in conjunction with coordination of Specification requirements with notations on
Drawings and in Schedules.  These are frequently defined in Section at first instance of use or
on a Legend and Symbol Drawing.  Trade and industry association names and titles of
generally recognized industry standards are frequently abbreviated.  Singular words will be
interpreted as plural and plural words will be interpreted as singular where applicable and
where full context of Contract Documents so indicate.  Except as otherwise indicated, graphic
symbols and abbreviations used on Drawings and in Specifications are those recognized in
construction industry for indicated purposes.  Where not otherwise noted symbols and
abbreviations are defined by the latest ASHRAE Fundamentals Handbook, chapter 34
"Abbreviations and Symbols", ASME and ASPE published standards.

1.12 DRAWINGS AND SPECIFICATIONS
A. These Specifications are intended to supplement the Drawings and it will not be the province of

the Specifications to mention any part of the Work which the Drawings are competent to fully
explain in every particular and such omission is not to relieve the Contractor from carrying out
portions indicated on the Drawings only.

B. Should items be required by these Specifications and not indicated on the Drawings, they are
to be supplied even if of such nature that they could have been indicated thereon. In case of
disagreement between Drawings and Specifications, or within either Drawings or
Specifications, the better quality or greater quantity of work shall be estimated and the matter
referred to the Architect or Engineer for review with a request for information and clarification at
least 7 working days prior to bid opening date for issuance of an addendum.

C. The listing of product manufacturers, materials and methods in the various sections of the
Specifications, and indicated on the Drawings, is intended to establish a standard of quality
only.  It is not the intention of the Owner or Engineer to discriminate against any product,
material or method that is the equivalent of the standards as indicated and/or specified, nor is it
intended to preclude open, competitive bidding.  The fact that a specific manufacturer is listed
as an acceptable manufacturer should not be interpreted to mean that the manufacturer’s
standard product will meet the requirements of the project design, Drawings, Specifications and
space constraints.

D. The Architect or Engineer and Owner shall be the sole judge of quality and equivalence of
equipment, materials and methods.

E. Products by other reliable manufacturers, other materials, and other methods, will be accepted
as outlined, provided they have equivalent capacity, construction, and performance.  However,
under no circumstances shall any substitution be made without the written permission of the
Architect or Engineer and Owner.  Request for prior approval must be made in writing 10
calendar days prior to the bid date without fail.

F. Wherever a definite product, material or method is specified and there is not a statement that
another product, material or method will be acceptable, it is the intention of the Owner or
Engineer that the specified product, material or method is the only one that shall be used
without prior approval.

G. Wherever a definite material or manufacturer's product is specified and the Specification states
that products of similar design and equivalent construction from the specified list of
manufacturers may be substituted, it is the intention of the Owner or Engineer that products of
manufacturers that are specified are the only products that will be acceptable and that products
of other manufacturers will not be considered for substitution without approval.
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H. Wherever a definite product, material or method is specified and there is a statement that "OR
EQUIVALENT" product, material or method will be acceptable, it is the intention of the Owner
or Engineer that the specified product, material or method or an "OR EQUIVALENT" product,
material or method may be used if it complies with the Specifications and is submitted for
review to the Engineer as outline herein.

I. Where permission to use substituted or alternative equipment on the project is granted by the
Owner or Engineer in writing, it shall be the responsibility of the Contractor or Subcontractor
involved to verify that the equipment will fit in the space available which includes allowances for
all required Code and maintenance clearances, and to coordinate all equipment structural
support, plumbing and electrical requirements and provisions with the Mechanical (HVAC)
Design Documents and all other trades, including Division 26.

J. Changes in architectural, structural, electrical, mechanical, and plumbing requirements for the
substitution shall be the responsibility of the bidder wishing to make the substitution.  This shall
include the cost of redesign by the affected designer(s).  Any additional cost incurred by
affected Subcontractors shall be the responsibility of this bidder and not the Owner.

K. If any request for a substitution of product, material or method is rejected, the Contractor will
automatically be required to furnish the product, material or method named in the
Specifications.  Repetitive requests for substitutions will not be considered.

L. The Owner or Engineer will investigate all requests for substitutions when submitted in
accordance with the requirements listed above; and if accepted, will issue a letter allowing the
substitutions.

M. Where equipment other than that used in the design as specified or shown on the Drawings is
substituted (either from an approved manufacturers list or by submittal review), it shall be the
responsibility of the substituting Contractor to coordinate space requirements, building
provisions and connection requirements with their respective trade(s) and all other trades; and
to pay all additional costs to other trades, the Owner, the Architect or Engineer, if any, due to
the substitutions.

1.13 SUBMITTALS
A. Coordinate with Division 01 for submittal timetable requirements, unless noted otherwise within

thirty (30) days after the Contract is awarded. The Contractor shall submit an electronic copy of
a complete set of shop drawings and complete data covering each item of equipment or
material. The submittal of each item requiring a submittal must be received by the Architect or
Engineer within the above thirty-day period. The Architect or Engineer shall not be responsible
for any delays or costs incurred due to excessive shop drawing review time for submittals
received after the thirty (30) day time limit. The Architect and Engineer will retain a copy of all
shop drawings for their files. All literature pertaining to items subject to Shop Drawing submittal
shall be submitted at one time. Submittals shall be placed in one electronic file in PDF 8.0
format and bookmarked for individual specification sections. Individual electronic files of
submittals for individual specifications shall not be permitted. Each submittal shall include the
following items:
1. A cover sheet with the names and addresses of the Project, Architect, MEP Engineer,

General Contractor and the Subcontractor making the submittal.  The cover sheet shall
also contain the section number covering the item or items submitted and the item
nomenclature or description.

2. An index page with a listing of all data included in the Submittal.
3. A list of variations page with a listing of all variations, including unfurnished or additional

required accessories, items or other features, between the submitted equipment and the
specified equipment.  If there are no variations, then this page shall state "NO
VARIATIONS".  Where variations affect the work of other Contractors, then the Contractor
shall certify on this page that these variations have been fully coordinated with the
affected Contractors and that all expenses associated with the variations will be paid by
the submitting Contractor.  This page will be signed by the submitting Contractor.
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4. Equipment information including manufacturer's name and designation, size, performance
and capacity data as applicable.  All applicable Listings, Labels, Approvals and Standards
shall be clearly indicated.

5. Dimensional data and scaled drawings as applicable to show that the submitted
equipment will fit the space available with all required Code and maintenance clearances
clearly indicated and labeled at a minimum scale of 1/4" = 1'-0", as required to
demonstrate that the alternate or substituted product will fit in the space available.

6. Identification of each item of material or equipment matching that indicated on the
Drawings.

7. Sufficient pictorial, descriptive and diagrammatic data on each item to show its
conformance with the Drawings and Specifications.  Any options or special requirements
or accessories shall be so indicated.  All applicable information shall be clearly indicated
with arrows or another approved method.

8. Additional information as required in other Sections of this Division.
9. Certification by the General Contractor and Subcontractor that the material submitted is in

accordance with the Drawings and Specifications, signed and dated in long hand.
 Submittals that do not comply with the above requirements shall be returned to the
Contractor and shall be marked "REVISE AND RESUBMIT".

B. Refer to Division 00 and Division 01 for additional information on shop drawings and submittals.
C. Equipment and materials submittals and shop drawings will be reviewed for compliance with

design concept only.  It will be assumed that the submitting Contractor has verified that all items
submitted can be installed in the space allotted.  Review of shop drawings and submittals shall
not be considered as a verification or guarantee of measurements or building conditions.

D. Where shop drawings and submittals are marked "REVIEWED", the review of the submittal
does not indicate that submittals have been checked in detail nor does it in any way relieve the
Contractor from his responsibility to furnish material and perform work as required by the
Contract Documents.

E. Shop drawings shall be reviewed and returned to the Contractor with one of the following
categories indicated:
1. REVIEWED:  Contractor need take no further submittal action, shall include this submittal

in the O&M manual and may order the equipment submitted on.
2. REVIEWED AS NOTED:  Contractor shall submit a letter verifying that required

exceptions to the submittal have been received and complied with including additional
accessories or coordination action as noted, and shall include this submittal and
compliance letter in the O&M manual.  The contractor may order the equipment submitted
on at the time of the returned submittal providing the Contractor complies with the
exceptions noted.

3. NOT APPROVED:  Contractor shall resubmit new submittal on material, equipment or
method of installation when the alternate or substitute is not approved.  The Contractor will
automatically be required to furnish the product, material or method named in the
Specifications and/or Drawings.  Contractor shall not order equipment that is not
approved.  Repetitive requests for substitutions will not be considered.

4. REVISE AND RESUBMIT:  Contractor shall resubmit new submittal on material,
equipment or method of installation when the alternate or substitute is marked revise and
resubmit.  The Contractor will automatically be required to furnish the product, material or
method named in the Specifications and/or provide as noted on previous shop drawings.
 Contractor shall not order equipment marked revise and resubmit.  Repetitive requests for
substitutions will not be considered.

5. CONTRACTOR’S CERTIFICATION REQUIRED:  Contractor shall resubmit submittal on
material, equipment or method of installation. The Contractor’s stamp is required stating
that the submittal meets all conditions of the Contract Documents.  The stamp shall be
signed by the General Contractor.  The submittal will not be reviewed if the stamp is not
placed and signed on all shop drawings.
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6. MANUFACTURER NOT AS SPECIFIED:  Contractor shall resubmit new submittal on
material, equipment or method of installation when the alternate or substitute is marked
manufacturer not as specified.  The Contractor will automatically be required to furnish the
product, material or method named in the Specifications.  Contractor shall not order
equipment when submittal is marked manufacturer not as specified.  Repetitive requests
for substitutions will not be considered.

F. Materials and equipment which are purchased or installed without submittal review shall be at
the risk of the Contractor and the cost for removal and replacement of such materials and
equipment and related work which is judged unsatisfactory by the Owner or Engineer for any
reason shall be at the expense of the Contractor.  The responsible Contractor shall remove the
material and equipment noted above and replace with specified equipment or material at his
own expense when directed in writing by the Architect or Engineer.

G. Shop Drawing Submittals shall be complete and checked prior to submission to the Engineer
for review.

H. Submittals are required for, but not limited to, the following items subject to project
requirements:
1. Hangers and Support for Piping and Equipment HVAC
2. Vibration and Seismic Controls for HVAC Piping and Equipment
3. HVAC Equipment Insulation
4. HVAC Piping Insulation
5. Energy Management and Control System
6. Condensing Boilers
7. Air Conditioning Unit for Swimming Pool Enclosures

I. Refer to other Division 23 sections for additional submittal requirements.  Provide samples of
actual materials and/or equipment to be used on the Project upon request of the Owner or
Engineer.

1.14 COORDINATION DRAWINGS
A. Prepare coordination drawings to a scale of 1/4"=1'-0" or larger; detailing major elements,

components, and systems of mechanical equipment and materials in relationship with other
systems, installations, and building components.  Indicate locations where space is limited for
installation and access, and where sequencing and coordination of installations are of
importance to the efficient flow of the Work, including (but not necessarily limited to) the
following:
1. Indicate the proposed locations of pipe, duct, equipment, and other materials.  Include the

following:
a. Wall and type locations.
b. Clearances for installing and maintaining insulation.
c. Locations of light fixtures and sprinkler heads.
d. Clearances for servicing and maintaining equipment, including tube removal, filter

removal, and space for equipment disassembly required for periodic maintenance.
e. Equipment connections and support details.
f. Exterior wall and foundation penetrations.
g. Routing of storm and sanitary sewer piping.
h. Fire-rated wall and floor penetrations.
i. Sizes and location of required concrete pads and bases.
j. Valve stem movement.
k. Structural floor, wall and roof opening sizes and details.

2. Indicate scheduling, sequencing, movement, and positioning of large equipment into the
building during construction.

3. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, and
ceilings and their relationship to other penetrations and installations.
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4. Prepare reflected ceiling plans to coordinate and integrate installations, air distribution
devices, light fixtures, communication systems components, and other ceiling-mounted
items.

B. This Contractor shall be responsible for coordination of all items that will affect the installation of
the work of this Division.  This coordination shall include, but not be limited to:  voltage,
ampacity, capacity, electrical and piping connections, space requirements, sequence of
construction, building requirements and special conditions.

C. By submitting coordination drawings on the project, this Contractor is indicating that all
necessary coordination has been completed and that the systems, products and equipment
submitted can be installed in the building and will operate as specified and intended, in full
coordination with all other Contractors and Subcontractors.

1.15 RECORD DOCUMENTS
A. Prepare Record Documents in accordance with the requirements of Division 00 and Division

01, in addition to the requirements specified in Division 23.
B. The Contractor shall maintain a separate set of clearly and legibly marked Record Drawings on

the job site to record all changes and modifications, including, but not limited to the following:
work details, alterations to meet site conditions, and changes made by "Change Order" notices.
Mark the drawings with colored pencil(s). These shall be available for review by the Owner,
Architect or Engineer during the entire construction stage.

C. The Record Drawings shall be updated concurrently as construction progresses, and in no
case less frequently than a daily basis. They shall indicate accurate dimensions for all buried or
concealed work, precise locations of all concealed pipe or duct, locations of all concealed
valves, controls and devices and any deviations from the work shown on the Construction
Documents. All dimensions shall include at least two dimensions to permanent structure points.

D. Record Drawings shall indicate, at a minimum, the following installed conditions:
1. Duct mains and branches, size and location, for both exterior and interior; locations of

dampers, fire dampers, duct access panels, and other control devices; filters, fuel fired
heaters, fan coils, condensing units, and roof-top A/C units requiring periodic maintenance
or repair.

2. Mains and branches of piping systems, with valves and control devices located and
numbered, concealed unions located, and with items requiring maintenance located (i.e.,
traps, strainers, expansion compensators, tanks, etc.).  Valve location diagrams, complete
with valve tag chart.  Indicate actual inverts and horizontal locations of underground
piping.

3. Equipment locations (exposed and concealed), dimensioned from prominent building
lines.

4. Approved substitutions, Contract Modifications, and actual equipment and materials
installed.

5. Contract Modifications, actual equipment and materials installed.
E. Engage the services of a Land Surveyor or Professional Engineer registered in the state in

which the project is located as specified herein to record the locations and invert elevations of
underground installations.

F. If the Contractor does not keep an accurate set of Record Drawings, the pay request may be
altered or delayed at the request of the Architect. Delivery of Record Documents is a condition
of final acceptance. Record Drawings shall be furnished in addition to Shop Drawings.

G. The Contractor shall submit an electronic copy of the record documents in PDF format and one
(1) full size set of Record Drawing prints to the Architect or Engineer for review prior to
scheduling the final inspection at the completion of the work. The drawings shall have the
name(s) and seal(s) of the Engineer(s) removed or blanked out and shall be clearly marked and
signed on each sheet as follows:
     CERTIFIED RECORD DRAWINGS
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     DATE:
     (NAME OF GENERAL CONTRACTOR)
     BY: ______________________________
     (SIGNATURE)
     (NAME OF SUBCONTRACTOR)
     BY: ______________________________
     (SIGNATURE)

1.16 OPERATING AND MAINTENANCE MANUALS
A. Prepare operating and maintenance manuals in accordance with Division 00 and Division 01

and, in addition to the requirements specified in those Divisions, include the following
information for equipment items:
1. Description of function, normal operating characteristics and limitations, performance

curves, engineering data and tests, and complete nomenclature and commercial numbers
of replacement parts.
a. Manufacturer's printed operating procedures to include start-up, break-in, and routine

and normal operating instructions; regulation, control, stopping, shutdown, and
emergency instructions; and summer and winter operating instructions.

b. Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions.

c. Servicing instructions and lubrication charts and schedules.
1.17 CERTIFICATIONS AND TEST REPORTS

A. Submit a detailed schedule for completion and testing of each system indicating scheduled
dates for completion of system installation and outlining tests to be performed and scheduled
date for each test.  This detailed completion and test schedule shall be submitted at least 90
days before the projected substantial completion date.

B. Test result reporting forms shall be submitted for review no later than the date of the detailed
schedule.

C. Submit 4 copies of all certifications and test reports to the Architect or Engineer for review
adequately in advance of substantial completion of the Work to allow for remedial action as
required to correct deficiencies discovered in equipment and systems.

D. Certifications and test reports to be submitted shall include, but not be limited to, those items
outlined in Section 23 02 00.

1.18 OPERATING AND MAINTENANCE MANUALS
A. Prepare Operations and Maintenance manuals in accordance with the requirements of Division

01 and Division 23. In addition to the requirements of other Sections, this shall include the
following information for equipment items:
1. Identifying names, name tags designations and locations for all equipment.
2. Valve tag lists with valve number, type, color coding, location and function.
3. Reviewed Shop Drawing submittals with exceptions noted compliance letter.
4. Fabrication drawings.
5. Equipment and device bulletins and data sheets clearly highlighted to show equipment

installed on the project and including performance curves and data as applicable, i.e.,
description of function, normal operating characteristics and limitations, performance
curves, engineering data and tests, and complete nomenclature and model numbers of
replacement parts.

6. Manufacturer's printed operating procedures to include start-up, break-in, and routine and
normal operating instructions; regulation, control, stopping, shutdown, and emergency
instructions; and summer and winter operating instructions.

7. Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions.
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8. Servicing instructions and lubrication charts and schedules.
9. Equipment and motor name plate data.
10. Wiring diagrams.
11. Exploded parts views and parts lists for all equipment and devices.
12. Color coding charts for all painted equipment and conduit.
13. Location and listing of all spare parts and special keys and tools furnished to the Owner.
14. Furnish recommended lubrication schedule for all required lubrication points with listing of

type and approximate amount of lubricant required.
B. Coordinate with Division 01 for Operations and Maintenance manual requirements. Unless

noted otherwise, bind together in “D ring” style three-ring binders (National model no. 79-883 or
equivalent). Binders shall be large enough to allow ¼” of spare capacity. Include three (3) sets
with all approved Shop Drawing submittals, fabrication drawings, bulletins, maintenance
instructions, operating instructions and parts exploded views and lists for each and every piece
of equipment furnished under this Specification. All sections shall be typed and indexed into
sections with tabbed insertable dividers, labeled for easy reference. Utilize the individual
specification section numbers shown in the Mechanical Specifications as an organization
guideline. Bulletins containing information about equipment that is not installed on the project
shall be properly marked up or stripped and reassembled. All pertinent information required by
the Owner for proper operation and maintenance of equipment supplied by Division 23 shall be
clearly and legibly set forth in memoranda that shall, likewise, be bound with bulletins.

C. In addition to the bound “hard-copy” Operation and Maintenance manuals referenced above,
provide an identical electronic copy in searchable PDF format, with all sections bookmarked
within the file for easy reference. Provide a USB flash drive with the final manual to the Owner.

D. Operating and Maintenance Manuals shall be turned over to the Owner or Engineer for review
a minimum of fourteen (14) working days prior to the beginning of the operator training period.

E. Operating and Maintenance Manuals which the Engineer deems incomplete, poorly organized,
or otherwise unacceptable will be rejected in writing. The Contractor will subsequently be
required to again turn over Operating and Maintenance Manuals, with all deficiencies corrected,
until deemed acceptable by the Engineer.

1.19 OPERATOR TRAINING
A. The Contractor shall furnish the services of factory trained specialists to instruct the Owner's

operating personnel. The Owner's operator training shall include a minimum of 12 hours of
onsite training in three (3) shifts of four (4) hours each.

B. Before proceeding with the instruction of Owner Personnel, prepare a typed outline in triplicate,
listing the subjects that will be covered in this instruction, and submit the outline for review by
the Owner. At the conclusion of the instruction period, obtain the signature of each person
being instructed on each copy of the reviewed outline to signify that he has a proper
understanding of the operation and maintenance of the systems and resubmit the signed
outlines.

C. Refer to other Division 23 Sections for additional Operator Training requirements.
1.20 FINAL COMPLETION

A. At the completion of the Work, all equipment and systems shall be tested and faulty equipment
and material shall be repaired or replaced. Refer to Sections of Division 23 for additional
requirements.

B. Clean and adjust all air distribution devices and replace all air filters immediately prior to
Substantial Completion.

C. Touch up and/or refinish all scratched equipment and devices immediately prior to Substantial
Completion.
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1.21 CONTRACTOR'S GUARANTEE
A. Use of the HVAC systems to provide temporary service during construction period will not be

allowed without permission from the Owner in writing; and, if granted, shall not cause the
warranty period to start, except as defined below.

B. Contractor shall guarantee to keep the entire installation in repair and perfect working order for
a period of one year after the date of the Substantial Completion, and shall furnish (free of
additional cost to the Owner) all materials and labor necessary to comply with the above
guarantee throughout the year beginning from the date of Substantial Completion, Beneficial
Occupancy by the Owner, or the Certificate of Final Payment as agreed upon by all parties.

C. This guarantee shall not include cleaning or changing filters except as required by testing,
adjusting and balancing.

D. All air conditioning compressors shall have parts and labor guarantees provided by the
equipment manufacturer for a period of not less than 5 years beyond the date of Substantial
Completion.

E. Refer to Sections in Division 23 for additional guarantee or warranty requirements.
1.22 TRANSFER OF ELECTRONIC FILES

A. Project documents are not intended or represented to be suitable for reuse by Architect/Owner
or others on extensions of this project or on any other project. Any such reuse or modification
without written verification or adaptation by Engineer, as appropriate for the specific purpose
intended, will be at Architect/Owner’s risk and without liability or legal exposure to Engineer or
its consultants from all claims, damages, losses and expense, including attorney’s fees arising
out of or resulting thereof.

B. Because data stored in electronic media format can deteriorate or be modified inadvertently, or
otherwise, without authorization of the data’s creator, the party receiving the electronic files
agrees that it will perform acceptance tests or procedures within sixty (60) days of receipt, after
which time the receiving party shall be deemed to have accepted the data thus transferred to
be acceptable. Any errors detected within the sixty (60) day acceptance period will be corrected
by the party delivering the electronic files. Engineer is not responsible for maintaining
documents stored in electronic media format after acceptance by the Architect/Owner.

C. When transferring documents in electronic media format, Engineer makes no representations
as to the long term compatibility, usability or readability of documents resulting from the use of
software application packages, operating systems, or computer hardware differing from those
used by Engineer at the beginning of the Project.

D. Any reuse or modifications will be at the Contractor’s sole risk and without liability or legal
exposure to Architect, Engineer or any consultant.

E. The Texas Board of Architectural Examiners (TBAE) has stated that it is in violation of Texas
law for persons other than the Architect of record to revise the Architectural drawings without
the Architect’s written consent.
1. It is agreed that “MEP” hard copy or computer-generated documents will not be issued to

any other party except directly to the Architect/Owner. The Contract Documents are
contractually copyrighted and cannot be used for any other project or purpose except as
specifically indicated in AIA B-141 Standard Form of Agreement Between Architect and
Owner.

2. If the client, Architect or Owner of the project requires electronic media for “record
purposes”, then AutoCAD/ Revit documents will be prepared by Engineer on electronic
media such as removable memory devices, flash drives or CD’s. These documents can
also be submitted via file transfer protocols. AutoCAD/ Revit files will be submitted with all
title block references intact to permit the end user to only view and plot the drawings.
Revisions will not be permitted in this configuration.

3. At the Architect/Owner’s request, Engineer will assist the Contractor in the preparation of
the submittals and prepare one copy of AutoCAD/ Revit files on electronic media or submit
through file transfer protocols. The electronic media will be prepared with all indicia of
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documents ownership removed. The electronic media will be prepared in a “.rvt” or “.dwg”
format to permit the end user to revise the drawings.

1.23 WARRANTY
A. Warranty work and the equipment provided under this contract shall be for a period of one year

from the date of Substantial Completion. Warranty shall cover all components, system software,
parts and assemblies supplied by this contractor and shall be guaranteed against defects in
materials and workmanship for one (1) year from the date of Substantial Completion.   Labor to
troubleshoot, repair, reprogram or replace system components that have failed due to defects
in materials and workmanship shall be provided by this contractor at no charge to the owner
during the warranty period. All corrective software modifications made during warranty service
periods shall be updated on all user documentation and on user and manufacturer archived
software disks. All warranty work shall be performed by the EMCS contractor’s local service
group.

B. Warranty shall not include routine maintenance, e.g., equipment cleaning, mechanical parts
lubrication, pilot lamp replacement, operational testing, etc.  Warranty shall not cover repair or
replacement of equipment damaged by under- or over-voltage, misuse, lack of proper
maintenance, lightning, water damage from weather or piping failure.

C. Hardware and software personnel supporting this warranty agreement shall provide on-site or
off-site service in a timely manner after failure notification to the EMCS contractor. The
maximum acceptable response time to provide this service at the site shall be 24 hours, during
normal working hours.

PART 2 - PRODUCTS
2.01 MATERIALS

A. Provide materials and equipment manufactured by a domestic United States manufacturer and
assembled in the United States for all local and Federal Government projects.  These materials
and equipment shall comply with “Buy American Act.”

B. Access Doors:  Provide access doors as required for access to equipment, valves, controls,
cleanouts and other apparatus where concealed.  Access doors shall have concealed hinges
and screw driver cam locks.

C. All access doors located in masonry or tile walls shall be constructed of stainless steel.
D. All access doors located in gypsum walls shall be constructed of steel and painted to match

walls.
E. Cleanout covers with center screw clamp are not acceptable.
F. Access doors shall be as follows:

1. Plastic Surfaces: Milcor Style K.
2. Ceramic Tile and Masonry Surfaces: Milcor Style M.
3. Drywall Surfaces: Milcor Style DW.
4. Install panels only in locations approved by the Architect.

2.02 PANELS AND ENCLOSURES
A. Provide panels and enclosures for all components of the EMCS, which are susceptible to

physical or environmental damage.
B. Interior panels and enclosures shall meet be NEMA 1 rated painted steel panels with locking

door.
C. Exterior mounted panels and enclosures shall be NEMA 4 painted steel panels with locking

door.
D. Panels for USCs shall be mounted on the outside of all unit ventilators and fan coil units with

three feet of wall clearance in front of them and no higher than 7 feet to the bottom of the panel.
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2.03 LABELING AND WARNING NOTICES
A. Provide labeling for all control panels and enclosures.
B. Provide labeling of all control wires and input/output points at the controller and at the control

device; the label at each end of the wire shall be the same Labels shall be machine generated,
typed and clearly legible with a maximum of 17 characters. Hand written labels or labels written
on the control wire jacket will not be acceptable. Each label shall be unique to its function and
shall reference the applicable system. For example “AHU-1 SAT” will indicate the supply air
temperature sensor for AHU-1. Improper labeling shall be removed and shall require re-
commissioning of the control device and controller to document correct functionality.

C. Provide high voltage warning notices at all equipment controlled by the EMCS and at all
associated motor starters when used by equipment controller.

2.04 TUBING AND PIPING
A. Provide tubing and piping as required for the field instrumentation.
B. Tubing within equipment rooms, vertical risers, and penetrations to ductwork shall be either

copper pipe or shall be plastic tubing within conduit. Tubing for all water-based instrumentation
shall be copper pipe. Identify the type of tubing proposed in the shop drawing submittal.

C. Provide suitable bulk head fittings for duct and panel penetrations.
D. Tubing in plenum rated areas may be plastic tubing. Polyethylene tubing shall meet, at

minimum, the following requirements: flame retardant; crack resistant; 300 psi burst pressure.
2.05 CONDUIT AND FITTINGS

A. Provide all conduits, raceways and fittings for the EMCS monitoring, communication and control
cabling. All work shall meet all applicable codes.

B. Conduit, where required, shall meet, the requirements specified within Division 26.
C. EMCS monitoring and control cable shall not share conduit with cable carrying voltages in

excess of 90 VAC.
D. All control cabling routed in mechanical rooms or in exposed structure areas shall be in conduit.

2.06 CABLING
A. Provide all cables for the EMCS. Cable shall meet, at minimum, the following requirements:

1. Minimum 98% conductivity stranded copper.
2. Proper impedance for the application as recommended by the EMCS component

manufacturer.
3. Monitoring and control cable shall be #18 AWG or larger, dependent on the application.

Analog input and output cabling shall be shielded.
4. Management Level Network cable shall be CAT 6, 24 gauge unshielded.
5. Automation Level Network cable shall be #24 AWG shielded.
6. Shield shall be grounded at the CCP, UC, or control panel. Ground at one end only to

avoid ground loops.
7. Identification of each end at the termination point. Identification should be indicated on and

correspond to the record drawings.
B. 120 VAC power wiring shall be of #12 AWG solid conductor or larger as required.
C. Outer jacket of cabling shall comply with the following color codes:

1. Communications loop: Violet
2. Sub-net: Violet with white stripe.
3. Sensors: White

PART 3 - EXECUTION
3.01 ROUGH-IN

A. Verify final locations for rough-ins with field measurements and with the requirements of the
actual equipment to be connected via reviewed submittals.
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B. Refer to equipment specifications in Divisions 2 through 48 for additional rough-in
requirements.

3.02 MECHANICAL INSTALLATIONS
A. General:  Sequence, coordinate, and integrate the various elements of mechanical systems,

materials, and equipment.  Comply with the following requirements:
1. Coordinate mechanical systems, equipment, and materials installation with other building

components.
2. Verify all dimensions by field measurements.
3. Arrange for chases, slots, and openings in other building components during progress of

construction, to allow for mechanical installations.
4. Coordinate the installation of required supporting devices and sleeves to be set in poured-

in-place concrete and other structural components, as they are constructed.
5. Sequence, coordinate, and integrate installations of mechanical materials and equipment

for efficient flow of the Work.  Give particular attention to large equipment requiring
positioning prior to closing in the building.

6. Where mounting heights are not detailed or dimensioned, install systems, materials, and
equipment to provide the maximum headroom possible.

7. Coordinate connection of mechanical systems with exterior underground and overhead
utilities and services.  Comply with requirements of governing regulations, franchised
service companies, and controlling agencies.  Provide required connection for each
service.

8. Install systems, materials, and equipment to conform with architectural action markings on
submittal, including coordination drawings, to greatest extent possible. Conform to
arrangements indicated by the Contract Documents, recognizing that portions of the Work
are shown only in diagrammatic form.  Where coordination requirements conflict with
individual system requirements, resolve conflicts and submit proposed solution to the
Architect for review.

9. Install systems, materials, and equipment level and plumb, parallel and perpendicular to
other building systems and components, where installed exposed in finished spaces.

10. Install mechanical equipment to facilitate servicing, maintenance, and repair or
replacement of equipment components. As much as possible, connect equipment for ease
of disconnecting, with minimum of interference with other installations. Extend grease
fittings to an accessible location and label.

11. Install access doors where units are concealed behind finished surfaces.  Refer to
paragraph 2.1 in this section and architect for access doors specifications and location.

12. Install systems, materials, and equipment giving right-of-way priority to systems required
to be installed at a specified slope.

13. Provide roof curbs for all roof mounted equipment.  Coordinate with roof construction for
pitched roof.  Provide roof curbs which match the roof slope and provides a level top for
equipment installation.  Refer to Architectural drawings and details.

14. The equipment to be furnished under these Specifications shall be essentially the
standard product of the manufacturer.  Where two or more units of the same class of
equipment are required, these units shall be products of a single manufacturer; however,
the component parts of the system need not be the product of the same manufacturer.

15. The Architectural and Structural features of the building and the space limitations shall be
considered in selection of all equipment. No equipment shall be furnished which will not
suit the arrangement and space limitations indicated.

16. Lubrication:  Prior to start-up, check and properly lubricate all bearings as recommended
by the manufacturer.

17. Where the word "Concealed" is used in these Specifications in connection with insulating,
painting, piping, ducts, etc., it shall be understood to mean hidden from sight as in chases,
furred spaces or suspended ceilings.  "Exposed" shall be understood to mean the
opposite of concealed.

18. Identification of Mechanical Equipment:
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a. Mechanical equipment shall be identified by means of nameplates permanently
attached to the equipment.  Nameplates shall be engraved laminated plastic or
etched metal.  Submittals shall include dimensions and lettering format for approval.
 Attachment shall be with escutcheon pins, self-tapping screws, or machine screws.

b. Tags shall be attached to all valves, including control valves, with nonferrous chain.
 Tags shall be brass and at least 1-1/2 inches in diameter.  Nameplate and tag
symbols shall correspond to the identification symbols on the temperature control
submittal and the "as-built" drawings.

19. Provide construction filters for all air handling units, fan coil unit, VAV boxes, and all other
air handling equipment during the entire construction period.

20. Provide temporary construction strains for all strainers in the hydronic systems during the
initial flushing of the systems.

3.03 INSPECTION DURING INSTALLATION
A. Provide a technician to assist the Engineer or Owner’s Representative with inspections made

during the installation period that are required to review the progress and quality of ongoing
work. The engineer/owner’s representative shall generate field observation reports on the
findings of the inspection. The engineer or owner’s representative shall advise the EMCS
contractor during the inspection of any concerns noted with respect to the installation and shall
repeat the concerns in writing as soon as possible after the inspection is completed. The EMCS
contractor shall take corrective action to meet the requirements of the specifications. Upon
correction, the EMCS contractor shall submit written documentation through the contractors to
the engineer.

3.04 INSTALLATION OF COMPONENTS
A. Provide all interlock and control wiring. All wiring shall be installed in a neat and professional

manner in accordance with specification Division 26 and all national, state and local electrical
codes.

B. All wiring shall be installed as continuous lengths with no splices permitted between termination
points.

C. Provide wire and wiring techniques recommended by equipment manufacturers. Control wiring
shall not be installed in power circuit raceways.  Magnetic starters and disconnect switches
shall not be used as junction boxes.  Provide auxiliary junction boxes as required.  Coordinate
location and arrangement of all control equipment with the Owner's Representative prior to
rough-in. Provide auxiliary pilot duty relays on motor starters as required for control function.

D. Maximum pulling, tension, and bend radius for wiring and cable installation, as specified by the
manufacturer, shall not be exceeded during installation.

E. Electrical Contractor shall provide 120 or 277 volt power at a junction box within 48” of the
controller. The BAS Contractor shall coordinate with the Electrical Contractor to identify
locations of power requirements prior to the installation of the controls.

F. Conduit for control wiring shall be provided whenever one of the following conditions exists:
1. Conduit is indicated on the drawings or specifically required by the specifications.
2. Cabling runs through inaccessible areas such as within partitions/walls, above closed in

ceilings, under floor; within trenches and underground; on the exterior of the building;
exposed on the surface of the building; when encased in concrete or other material that
makes the cable inaccessible or when located such that access to the cable is not readily
obtained.

3. Cable within mechanical, telecommunications and electrical equipment rooms and control
rooms.

4. Conduit shall be installed, inside wall from sensor box to above the wall, for all wall
mounted temperature, humidity and CO2 sensors.

G. Size of conduit shall be in accordance with the manufacturer’s recommendations, specifications
of Division 26, and NEC requirements.
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H. Secure conduit with conduit clamps fastened to the structure and spaced according to Division
26 and code requirements.  Conduit shall not be hung on flexible duct straps or tie
rods.  Conduit shall not be run on or attached to ductwork.

I. Control wiring located above accessible ceilings may be plenum rated cable.  Plenum rated
cable shall be neatly bundled and routed parallel or perpendicular to building surfaces.

J. Where plenum rated cable is installed without conduit, it shall be supported from or secured to
the building structure.  Cables shall be supported independently by cable hooks and shall not
be supported by or secured to ductwork, electrical conduits, piping, or ceiling suspension
systems.  Multiple cables are to be dressed every 5 ft. to 7 ft.  Cables shall be supported at a
maximum of 10 ft. intervals with a maximum cable sag of 6” between supports.

K. Control wiring located in underground conduits shall be provided with direct-burial-rated
insulation.

L. When communication bus enters or exits a building, a surge suppressor shall be installed. The
surge suppressor shall be installed according to the controls manufacturer’s instructions.

M. Provide sleeves for all cable and conduit passing through walls, partitions, structural
components, floors and roof.  Maintain fire rating at all penetrations through fire rated
construction.

N. All communication wiring shall be labeled to indicate origination and destination data.
O. All sensor wiring shall be labeled to indicate the origination (at the device) and destination of

data (at the control panel). The description shall indicate the type and location of the control
device such as “AHU-1 SA temp” or “VAV 1-1 space temp”.

P. Wall temp sensors at 48” above the finished floor to comply with ADA requirements and to
match the height of the light switches. Mount humidity sensor at equal height to wall
temperature sensor.

Q. Outdoor pressure sensors shall be installed a minimum of five feet above the roof surface and
shall be free of immediate obstructions and sources of turbulence that could affect pressure
readings.  Sensors shall be attached to the top of roof mounted equipment or provided with
stand-alone vertical support if no roof mounted equipment is available.  Sensor tubing shall be
routed into the building through a sealed weathertight penetration.  Provide a heat trap loop in
the sensor tubing immediately below the roof.

3.05 VERIFICATION REQUIREMENTS
A. Verification shall be provided by the EMCS contractor to demonstrate and confirm that the

installed system complies with the specifications and the control sequences of operation herein
specified. upon completion of the verification process the EMCS contractor shall demonstrate to
the engineer or owner’s representative the functionality of the control system devices are in
compliance with the contract documents.

B. Technicians provided by the EMCS contractor shall be factory trained and qualified in the
operation of the provided control system. The EMCS contractor shall provide, if requested, the
factory training certificates of the individuals providing the verification services on this project.

C. Verification tools, applicable to the system provided, shall be utilized by the factory-trained
technicians for proper verification of system operation and functionality. Temperature
verification sensors shall be NIST certified within the last 12 months. Meters such as Fluke 52
series or better shall be utilized. Use of non-certified meters may require the system to be re-
verified with certified meters at no cost to the owner.

D. Documentation of the verification process shall be provided per the project general conditions
in electronic PDF format as required.  Documentation shall include the following forms:
1. Project System Verification Forms for each controller provided on the project to verify the

proper function of each controller, control device and system component provided.
2. Panel Verification Forms for each control panel to document the proper installation and

function of each control panel provided.
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3. Sequence of Operation Verification Forms for each piece of controlled equipment to
confirm compliance of the control system with the specified sequences of operation.

4. Not providing proper documentation for each control devices, panel, or system, upon
request by the engineer or owner’s representative, may require the EMCS contractor to
re-verify the applicable systems at no additional cost to the owner.

E. After completion of the verification, the EMCS contractor shall be able to demonstrate the
sequence of operations for each system to the engineer and the owner’s representative.

F. Equipment checkout sheets are to be produced by this contractor showing checkboxes and
compliance with the following procedures for each piece of equipment and turned over to the
owner and/or mechanical engineer.

3.06 CUTTING AND PATCHING
A. Protection of Installed Work:  During cutting and patching operations, protect adjacent

installations.
B. Perform cutting, fitting, and patching of mechanical equipment and materials required to:

1. Uncover Work to provide for installation of ill-timed Work.
2. Remove and replace defective Work.
3. Remove and replace Work not conforming to requirements of the Contract Documents.
4. Remove samples of installed Work as specified for testing.
5. Install equipment and materials in existing structures.
6. Upon written instructions from the Engineer, uncover and restore Work to provide for

Engineer/Owner's observation of concealed Work, without additional cost to the Owner.
7. Patch existing finished surfaces and building components using new materials matching

existing materials and experienced Installers.  Patch finished surfaces and building
components using new materials specified for the original installation and experienced
Installers; refer to the materials and methods required for the surface and building
components being patched; Refer to Paragraph 1.11 I for definition of "Installer."

C. Cut, remove and legally dispose of selected mechanical equipment, components, and materials
as indicated, including but not limited to removal of mechanical piping, mechanical ducts and
HVAC units, and other mechanical items made obsolete by the new Work.

D. Protect the structure, furnishings, finishes, and adjacent materials not indicated or scheduled to
be removed.

E. Provide and maintain temporary partitions or dust barriers adequate to prevent the spread of
dust and dirt to adjacent areas.

3.07 WORK SEQUENCE, TIMING, COORDINATION WITH OWNER, ARCHITECT AND ENGINEER
A. The Owner will cooperate with the Contractor, however, the following provisions must be

observed:
1. A meeting will be held at the project site, prior to any construction, between the Owner's

Representative, the General Contractor, the Sub-Contractors and the Engineer to discuss
Contractor's employee parking space, access, storage of equipment or materials, and use
of the Owner's facilities or utilities.  The Owner's decisions regarding such matters shall be
final.

2. During the construction of this project, normal facility activities will continue in existing
buildings until renovated areas are completed.  Plumbing, fire protection, lighting,
electrical, communications, heating, air conditioning, and ventilation systems shall be
maintained in service within the occupied spaces of the existing building.

3. Contractor shall not start-up any of the HVAC equipment unless the Owner, Architect and
Engineer are signed off.

4. Start-up for major HVAC equipment such as chillers, cooling towers, variable frequency
drives and hot water boilers shall be performed by a factory technician.  The start-up shall
include a written report signed off by Contractor, Engineer and Owner.
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3.08 DEMOLITION AND WORK WITHIN EXISTING BUILDINGS
A. In the preparation of these documents every effort has been made to show the approximate

locations of, and connections to, the existing piping, duct, equipment and other apparatus
related to this phase of the Work.  However, this Contractor shall be responsible for verifying all
of the above information.  This Contractor shall visit the existing site to inspect the facilities and
related areas.  This Contractor shall inspect and verify all details and requirements of all the
Contract Documents, prior to the submission of a proposal.  All discrepancies between the
Contract Documents and actual job-site conditions shall be resolved by the contractor, who
shall produce drawings that shall be submitted to the Architect/Engineer for review.  All labor
and materials required to perform the work described shall be a part of this Contract.

B. All equipment and/or systems noted on the Drawings "To Remain" shall be inspected and
tested on site to certify its working condition.  A written report on the condition of all equipment
to remain, including a copy of the test results and recommended remedial actions and costs
shall be made by this Contractor to the Architect/Engineer for review.

C. All equipment and/or systems noted on the Drawings "To Be Removed" shall be removed
including, associated pipe and duct, pipe and duct hangers and/or line supports.  Where duct or
pipe is to be capped for future or end of line use, it shall be properly tagged with its function or
service appropriately identified.  Where existing equipment is to be removed or relocated and
has an electric motor or connection, the Electrical Contractor shall disconnect motor or
connection, remove wiring to a safe point and this Contractor shall remove or relocate motor or
connection along with the equipment.

D. During construction and remodeling, portions of the Project shall remain in service.
 Construction equipment, material, tools, extension cords, etc., shall be arranged so as to
present minimum hazard or interruption to the occupants of the building.  None of the
construction work shall interfere with the proper operation of the existing facility; or be so
conducted as to cause harm or danger to persons on the premises.  All fire exits, stairs or
corridors required for proper access, circulation or exit shall remain clear of equipment,
materials or debris.  The General Contractor shall maintain barricades, other separations in
corridors and other spaces where work is conducted.

E. Certain work during the demolition and construction phases may require overtime or night time
shifts or temporary evacuation of the occupants.  Coordinate and schedule all proposed down
time with the Owner at least seventy-two (72) hours in advance in writing.

F. Any salvageable equipment as determined by the Owner, shall be delivered to the Owner, and
placed in storage at the location of his choice.  All other debris shall be removed from the site
immediately.

G. Equipment, piping or other potential hazards to the occupants of the building shall not be left
overnight outside of the designated working or construction area.

H. Make every effort to minimize damage to the existing building and the Owner's property.
 Repair, patch or replace as required any damage that occurs as a result of work at the site.
 Care shall be taken to minimize interference with the Owner's activities during construction and
to keep construction disrupted areas to a minimum.  Coordinate with the Owner and other
trades in scheduling and performance of the work.

I. Include in the contract price all rerouting of existing pipe, duct, etc., and the reconnecting of the
existing equipment as necessitated by field conditions to allow the installation of the new
systems regardless of whether or not such rerouting, reconnecting or relocating is shown on the
Drawings.  Furnish all temporary pipe, duct, controls, etc., as required to maintain heating,
cooling, and ventilation services for the existing areas with a minimum of interruption.

J. All existing pipe, duct, materials, equipment, controls and appurtenances not included in the
remodel or alteration areas are to remain in place.

K. Pipe, duct, equipment and controls serving mechanical and other Owner's equipment, etc.,
which is to remain but is served by pipe, duct, equipment and controls that are disturbed by the
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remodeling work, shall be reconnected in such a manner as to leave this equipment in proper
operating condition.

L. No portion of the fire protection systems shall be turned off, modified or changed in any way
without the express knowledge and written permission of the Owner’s representative in order to
protect systems that shall remain in service.

M. It is the intention of this Section of the Specifications to outline minimum requirements to furnish
the Owner with a turn-key and operating system in cooperation with other trades with a
minimum of disruption or downtime.

N. Refer to Architectural Demolition and/or Alteration plans for actual location of walls, ceilings,
etc., being removed and/or remodeled.

END OF SECTION
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SECTION 23 03 00
MECHANICAL DEMOLITION FOR REMODELING

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. Mechanical demolition.
B. The Drawings do not show all demolition work required.  The Contractor shall make himself

familiar with the required scope of work to accomplish the work required by these documents.
 All demolition work implied or required shall be included in the scope of this contract.

C. Utility service outages required by the new installation will be permitted but only at a time
approved by the Owner.  The Contractor shall allow the Owner 2 weeks in order to schedule
required outages.  The time allowed for outages will not be during normal working hours unless
otherwise approved by the Owner.  All costs of outages, including overtime charges, shall be
included in the contract amount.

1.02 RELATED SECTIONS
A. Section 02 40 00 - Demolition and Structure Moving.

1.03 WORK SEQUENCE, TIMING, COORDINATION WITH OWNER
A. The Owner will cooperate with the Contractor; however, the following provisions must be

observed:
1. During the construction of this project, normal facility activities will continue in existing

buildings until new buildings or renovated areas are completed.  Plumbing, fire protection,
lighting, electrical, communications, heating, air conditioning, and ventilation systems shall
be maintained in service within the occupied spaces of the existing building.

2. A meeting will be held at the project site, prior to any construction, between the Owner's
Representative, the General Contractor, the Subcontractors and Sub-subcontractors, and
the Engineer to discuss Contractor's employee parking space, access, storage of
equipment or materials, and use of the Owner's facilities or utilities.  The Owner's
decisions regarding such matters shall be final.

1.04 DEMOLITION AND WORK WITHIN EXISTING BUILDINGS
A. In the preparation of these documents every effort has been made to show the approximate

locations of, and connections to the existing piping, duct, equipment and other apparatus
related to this phase of the Work.  However, this Contractor shall be responsible for verifying all
of the above information.  This Contractor shall visit the existing site to inspect the facilities and
related areas.  This Contractor shall inspect and verify all details and requirements of all the
Contract Documents, prior to the submission of a proposal.  All discrepancies between the
Contract Documents and actual job-site conditions shall be resolved by the contractor, who
shall produce drawings which shall be submitted to the Architect/Engineer for review.  All labor
and materials required to perform the work described shall be a part of this Contract.

B. All equipment and/or systems noted on the Drawings "To Remain" shall be inspected and
tested on site to certify its working condition.  A written report on the condition of all equipment
to remain, including a copy of the test results and recommended remedial actions and costs
shall be made by this Contractor to the Architect/Engineer for review.

C. All equipment and/or systems noted on the Drawings "To Be Removed" should be removed
including, associated pipe and duct, pipe and duct hangers and/or line supports. Where duct or
pipe is to be capped for future or end of line use, it shall be properly tagged with its function or
service appropriately identified.  Where existing equipment is to be removed or relocated and
has an electric motor or connection, the Electrical Contractor shall disconnect motor or
connection, remove wiring to a safe point and this Contractor shall remove or relocate motor or
connection along with the equipment.

D. During construction and remodeling, portions of the Project shall remain in service.
 Construction equipment, material, tools, extension cords, etc., shall be arranged so as to
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present minimum hazard or interruption to the occupants of the building.  None of the
construction work shall interfere with the proper operation of the existing facility; or be so
conducted as to cause harm or danger to persons on the premises.  All fire exits, stairs or
corridors required for proper access, circulation or exit shall remain clear of equipment,
materials or debris.  The General Contractor shall maintain barricades, other separations in
corridors and other spaces where work is conducted.

E. Certain work during the demolition and construction phases may require overtime or night time
shifts or temporary evacuation of the occupants.  Coordinate and schedule all proposed down
time with the Owner at least seventy-two (72) hours in advance in writing.

F. Any salvageable equipment as determined by the Owner, shall be delivered to the Owner, and
placed in storage at the location of his choice.  All other debris shall be removed from the site
immediately.

G. Equipment, piping or other potential hazards to the occupants of the building shall not be left
overnight outside of the designated working or construction area.

H. Make every effort to minimize damage to the existing building and the Owner's property.
 Repair, patch or replace as required any damage which occurs as a result of work at the site.
 Care shall be taken to minimize interference with the Owner's activities during construction and
to keep construction disrupted areas to a minimum.  Coordinate with the Owner and other
trades in scheduling and performance of the work.

I. Include in the contract price all rerouting of existing pipe, duct, etc., and the reconnecting of the
existing equipment as necessitated by field conditions to allow the installation of the new
systems regardless of whether or not such rerouting, reconnecting or relocating is shown on the
drawings.  Furnish all temporary pipe, duct, controls, etc., as required to maintain heating,
cooling, and ventilation services for the existing areas with a minimum of interruption.

J. All existing pipe, duct, materials, equipment, controls and appurtenances not included in the
remodel or alteration areas are to remain in place.

K. Pipe, duct, equipment and controls serving mechanical and other Owner's equipment, etc.,
which is to remain but which is served by pipe, duct, equipment and controls that are disturbed
by the remodeling work, shall be reconnected in such a manner as to leave this equipment in
proper operating condition.

L. No portion of the fire protection systems shall be turned off, modified or changed in any way
without the express knowledge and written permission of the Owner's representative in order to
protect systems that shall remain in service.

M. It is the intention of this Section of the Specifications to outline minimum requirements to furnish
the Owner with a turn-key and operating system in cooperation with other trades with a
minimum of disruption or downtime.

N. Refer to Architectural Demolition and/or Alteration plans for actual location of walls, ceilings,
etc., being removed and/or remodeled.

PART 2 - PRODUCTS
2.01 MATERIALS AND EQUIPMENT

A. Materials and equipment for patching and extending work: As specified in individual Sections.
PART 3 - EXECUTION
3.01 EXAMINATION

A. Field verify measurements, and piping arrangements are as shown on Drawings.
B. Verify that abandoned piping and equipment serve only abandoned facilities.
C. Demolition Drawings are based on casual field observation and existing Record Documents.

Report discrepancies to Architect and Engineer before disturbing existing installation.
D. Beginning of demolition means that the contractor accepts existing conditions.
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3.02 PREPARATION
A. Disconnect mechanical systems in walls, floors, and ceilings scheduled for removal.
B. Coordinate utility service outages with Utility Company.
C. Provide temporary connections, if required, to maintain existing systems in service during

construction.  When work must be performed on energized equipment, use personnel
experienced in such operations.

D. Existing Service: Maintain existing system in service until new system is complete and ready for
service.  Disable system only to make switchovers and connections.  Obtain permission from
Owner at least 24 hours before partially or completely disabling system.  Minimize outage
duration. Make temporary connections to maintain service in areas adjacent to work area.

E. Existing Fire Alarm System: Maintain existing system in service until new system is accepted.
 Disable system only to make switchovers and connections.  Notify Owner and local fire service
at least 24 hours before partially or completely disabling system.  Minimize outage duration.
Make temporary connections to maintain service in areas adjacent to work area.

3.03 DEMOLITION AND EXTENSION OF EXISTING MECHANICAL WORK
A. Demolish and extend existing mechanical work under provisions of Division 02 and this

Section.
B. Remove, relocate, and extend existing systems to accommodate new construction.
C. Remove abandoned piping to source of supply.
D. Remove exposed abandoned piping systems, including abandoned systems above accessible

ceiling finishes.  Cut systems flush with walls and floors, and patch surfaces.
E. Repair adjacent construction and finishes damaged during demolition and extension work.
F. Maintain access to existing systems which remain active.  Modify installation or provide access

doors as appropriate.
G. Extend existing systems using materials and methods compatible with existing systems, or as

specified.
H. All existing equipment that includes a refrigeration circuit that is to be demolished or relocated

shall have the refrigerant charge recovered prior to demolition or relocation. Refrigerant
recovery shall comply with EPA, state, and local jurisdiction requirements. Recovered
refrigerants shall not be used in any system, new or existing, unless the refrigerant has been
reclaimed and found to meet the purity requirements of AHRI 700.

3.04 CLEANING AND REPAIR
A. Clean and repair existing materials and equipment which remain or are to be reused.

3.05 INSTALLATION
A. Install relocated materials and equipment under the provisions of Division 02.

3.06 REMOVAL OF MATERIALS
A. The Contractor shall modify, remove, and/or relocate all materials and items so indicated on the

Drawings or required by the installation of new facilities.  All removals and/or dismantling shall
be conducted in a manner as to produce maximum salvage.  Salvage materials shall remain
the property of the Owner, and shall be delivered to such destination as directed by the Owner.
 Materials and/or items scheduled for relocation and which are damaged during dismantling or
reassembly operations shall be repaired and restored to good operating condition.  The
Contractor may, at his discretion and upon the approval of the Owner, substitute new materials
and/or items of like design and quality in lieu of materials and/or items to be relocated.

B. All items which are to be relocated shall be carefully removed in reverse to original assembly or
placement and protected until relocated. The contractor shall clean and repair and provide all
new materials, fittings, and appurtenances required to complete the relocations and to restore
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to good operative order. All relocations shall be performed by workmen skilled in the work and
in accordance with standard practice of the trades involved.

C. Existing equipment that is to be relocated shall be verified to be in proper operating condition
prior to equipment relocation. Verification shall be performed by equipment manufacturer's
authorized service representative. If existing equipment is found to be deficient, the service
representative shall notify the engineer and Owner and provide recommendations to restore
equipment to proper operating condition.

D. When items scheduled for relocation are found to be in damaged condition before work has
been started on dismantling, the Contractor shall call the attention of the Owner to such items
and receive further instructions before removal.  Items damaged in repositioning operations are
the Contractor's responsibility and shall be repaired or replaced by the Contractor as approved
by the Owner, at no additional cost to the Owner.

E. Service lines and wiring to items to be removed, salvaged, or relocated shall be removed to
points indicated on the Drawings, specified, or acceptable to the Owner.  Service lines and
wiring not scheduled for reuse shall be removed to the points at which reuse is to be continued
or service is to remain.  Such services shall be sealed, capped, or otherwise tied-off or
disconnected in a safe manner acceptable to the Owner.  All disconnections or connections into
the existing facilities shall be done in such a manner as to result in minimum interruption of
services to adjacent occupied areas.  Services to existing areas or facilities which must remain
in operation during the construction period shall not be interrupted without prior specific
approval of the Owner as hereinbefore specified.

F. Certain work during the demolition and construction phases may require overtime or nighttime
shifts or temporary evacuation of the occupants.  Coordinate and schedule all proposed down
time with the Owner's Representative at least 72 hours in advance in writing.

G. Make every effort to minimize damage to the existing building and the Owner's property.
 Repair, patch, or replace as required any damage which occurs as a result of work at the site.
 Care shall be taken to minimize interference with the Owner's activities during construction.
 Cooperate with the Owner and other trades in scheduling and performance of the work.

H. The Contractor shall be responsible for loss or damage to the existing facilities caused by him
and his workmen, and shall be responsible for repairing such loss or damage.  The Contractor
shall send proper notices, make necessary arrangements, and perform other services required
for the care, protection and in-service maintenance of all electrical services for the new and
existing facilities.  The Contractor shall erect temporary barricades, with necessary safety
devices, as required to protect personnel from injury, removing all such temporary protection
upon completion of the work.

I. Where existing construction is removed to provide working and extension access to existing
utilities, Contractor shall remove doors, piping, conduit, outlet boxes, wiring, light fixtures, air
conditioning ductwork and equipment, etc., to provide this access and shall reinstall same upon
completion of work in the areas affected.

J. Where partitions, walls, floors, or ceilings of existing construction are being removed, all
contractors shall remove and reinstall in locations approved by the Architect all devices
required for the operation of the various systems installed in the existing construction.

END OF SECTION
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SECTION 26 02 00
BASIC MATERIALS AND METHODS FOR ELECTRICAL

PART 1 - GENERAL
1.01 GENERAL REQUIREMENTS

A. The requirements of the General Conditions and Supplementary Conditions apply to all Work
herein.

B. The Contract Drawings indicate the extent and general arrangement of the systems.  If any
departure from the Contract Drawings are deemed necessary by the Contractor, details of such
departures and the reasons therefore, shall be submitted to the Architect for approval as soon
as practicable.  No such departures shall be made without the prior written approval of the
Architect.

1.02 SCOPE OF WORK
A. The Work included under this Contract consists of the furnishing and installation of all

equipment and material necessary and required to form the complete and functioning systems
in all of its various phases, all as shown on the accompanying Drawings and/or described in
these Specifications.  The contractor shall review all pertinent drawings, including those of
other contracts prior to commencement of Work.

B. This Division requires the furnishing and installing of all items Specified herein, indicated on the
Drawings or reasonably inferred as necessary for safe and proper operation; including every
article, device or accessory (whether or not specifically called for by item) reasonably
necessary to facilitate each system's functioning as indicated by the design and the equipment
specified.  Elements of the work include, but are not limited to, materials, labor, supervision,
transportation, storage, equipment, utilities, all required permits, licenses and inspections.  All
work performed under this Section shall be in accordance with the Project Manual, Drawings
and Specifications and is subject to the terms and conditions of the Contract.

C. The approximate locations of Electrical items are indicated on the Drawings.  These Drawings
are not intended to give complete and accurate details in regard to location of outlets,
apparatus, etc.  Exact locations are to be determined by actual measurements at the building,
and will in all cases be subject to the Review of the Owner or Engineer, who reserves the right
to make any reasonable changes in the locations indicated without additional cost to the
Owner.

D. Items specifically mentioned in the Specifications but not shown on the Drawings and/or items
shown on Drawings but not specifically mentioned in the Specifications shall be installed by the
Contractor under the appropriate section of work as if they were both specified and shown.

E. All discrepancies within the Contract Documents discrepancies between the Contract
Documents and actual job-site conditions shall be reported to the Owner or Engineer so that
they will be resolved prior to the bidding, where this cannot be done at least 7 working days
prior to bid; the greater or more costly of the discrepancy shall be bid.  All labor and materials
required to perform the work described shall be included as part of this Contract.

F. It is the intention of this Section of the Specifications to outline minimum requirements to furnish
the Owner with a turn-key and fully operating system in cooperation with other trades.

G. It is the intent of the above "Scope" to give the Contractor a general outline of the extent of the
Work involved; however, it is not intended to include each and every item required for the Work.
 Anything omitted from the "Scope" but shown on the Drawings, or specified later, or necessary
for a complete and functioning electrical system shall be considered a part of the overall
"Scope".

H. The Contractor shall rough-in fixtures and equipment furnished by others from rough-in and
placement drawings furnished by others.  The Contractor shall make final connection to fixtures
and equipment furnished by others.
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I. Contractor shall participate in the commissioning process; including but not limited to meeting
attendance, completion of checklists and participation in functional testing.

1.03 RELATED SECTIONS
A. General Conditions
B. Supplementary Conditions
C. Division One

1.04 COOPERATION WITH TRADES
A. Cooperation with trades of adjacent, related, or affected materials or operations shall be

considered a part of this work in order to affect timely and accurate placing of work and bring
together in proper and correct sequence, the work of such trades.

1.05 REFERENCES
A. National Electrical Code (NEC)
B. American Society for Testing and Materials (ASTM)
C. Underwriter's Laboratories, Inc. (UL)
D. Insulated Cable Engineer's Association (ICEA).
E. National Electrical Manufacturer's Association (NEMA).
F. Institute of Electrical and Electronic's Engineers (IEEE).
G. American National Standards Institute (ANSI).
H. National Fire Protection Association (NFPA).
I. International Energy Conservation Code (IECC).

1.06 COMPLETE FUNCTIONING OF WORK
A. All work fairly implied as essential to the complete functioning of the electrical systems shown

on the Drawings and Specifications shall be completed as part of the work of this Division
unless specifically stated otherwise. It is the intention of the Drawings and Specifications to
establish the types of the systems, but not set forth each item essential to the functioning of the
system.  In case of doubt as to the work intended, or in the event of amplification or clarification
thereof, the Contractor shall call upon the Architect for supplementary instructions, Drawings,
etc.

B. Contractor shall review all pertinent Drawings and adjust his work to all conditions shown there
on.  Discrepancies between Plans, Specifications, and actual field conditions shall be brought
to the prompt attention of the Architect.
1. Approximate location of transformers, feeders, branch circuits, outlets, lighting and power

panels, outlets for special systems, etc., are indicated on the Drawings.  However, the
Drawings, do not give complete and accurate detailed locations of such outlets, conduit
runs, etc., and exact locations must be determined by actual field measurement.  Such
locations will, at all times, be subject to the approval of the Architect.

2. Communicate with the Architect and secure his approval of any outlet (light fixture,
receptacle, switch, etc.) location about which there may be the least question.  Outlets
obviously placed in a location not suitable to the finished room or without specific
approval, shall be removed and relocated when so directed by the Architect.  Location of
light fixtures shall be coordinated with reflected ceiling plans.

C. Additional coordination with mechanical contractor may be required to allow adequate
clearances of mechanical equipment, fixtures and associated appurtenances.  Contractor to
notify Architect and Engineer of unresolved clearances, conflicts or equipment locations.

1.07 SCHEMATIC NATURE OF CONTRACT DOCUMENTS
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A. The contract documents are schematic in nature in that they are only to establish scope and a
minimum level of quality.  They are not to be used as actual working construction drawings.
 The actual working construction drawings shall be the approved shop drawings.

1.08 CONTRACTOR’S QUALIFICATIONS
A. An approved contractor for the work under this division shall be:

1. A specialist in this field and have the personnel, experience, training, and skill, and the
organization to provide a practical working system.

2. Able to furnish evidence of having contracted for and installed not less than 3 systems of
comparable size and type that have served their Owners satisfactorily for not less than 3
years.

3. Perform work by persons qualified to produce workmanship of specified quality. Persons
performing electrical work shall be required to be licensed. Onsite supervision,
journeyman shall have minimum of journeyman license. Helpers, apprentices shall have
minimum of apprentice license.

1.09 DATE OF FINAL ACCEPTANCE
A. The date of final acceptance shall be the date of owner occupancy, or the date all punch list

items have been completed or final payment has been received.  Refer to Division One for
additional requirements.

B. The date of final acceptance shall be documented in writing and signed by the architect, owner
and contractor.

1.10 DEFINITIONS AND SYMBOLS
A. General Explanation:  A substantial amount of construction and Specification language

constitutes definitions for terms found in other Contract Documents, including Drawings which
must be recognized as diagrammatic and schematic in nature and not completely descriptive of
requirements indicated thereon.  Certain terms used in Contract Documents are defined
generally in this article, unless defined otherwise in Division 1.

B. Definitions and explanations of this Section are not necessarily either complete or exclusive,
but are general for work to the extent not stated more explicitly in another provision of the
Contract Documents.

C. Indicated: The term "Indicated" is a cross-reference to details, notes or schedules on the
Drawings, to other paragraphs or schedules in the Specifications and to similar means of
recording requirements in Contract Documents.  Where such terms as "Shown", "Noted",
"Scheduled", "Specified" and  "Detailed" are used in lieu of "Indicated", it is for the purpose of
helping the reader locate cross-reference material, and no limitation of location is intended
except as specifically shown.

D. Directed:  Where not otherwise explained, terms such as "Directed", "Requested", "Accepted",
and "Permitted" mean by the Architect or Engineer.  However, no such implied meaning will be
interpreted to extend the Architect's or Engineer's responsibility into the Contractor's area of
construction supervision.

E. Reviewed:  Where used in conjunction with the Engineer's response to submittals, requests for
information, applications, inquiries, reports and claims by the Contractor the meaning of the
term "Reviewed" will be held to limitations of Architect's and Engineer's responsibilities and
duties as specified in the General and Supplemental Conditions.  In no case will "Reviewed" by
Engineer be interpreted as a release of the Contractor from responsibility to fulfill the terms and
requirements of the Contract Documents.

F. Furnish:  Except as otherwise defined in greater detail, the term "Furnish" is used to mean
supply and deliver to the project site, ready for unloading, unpacking, assembly, installation,
etc., as applicable in each instance.

G. Install:  Except as otherwise defined in greater detail, the term "Install" is used to describe
operations at the project site including unloading, unpacking, assembly, erection, placing,
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anchoring, applying, working to dimension, finishing, curing, protection, cleaning and similar
operations, as applicable in each instance.

H. Provide:  Except as otherwise defined in greater detail, the term "Provide" is used to mean
"Furnish and Install", complete and ready for intended use, as applicable in each instance.

I. Installer:  Entity (person or firm) engaged by the Contractor or its subcontractor or Sub-
contractor for performance of a particular unit of work at the project site, including unloading,
unpacking, assembly, erection, placing, anchoring, applying, working to dimension, finishing,
curing, protection, cleaning and similar operations, as applicable in each instance.  It is a
general requirement that such entities (Installers) be expert in the operations they are engaged
to perform.

J. Imperative Language:  Used generally in Specifications.  Except as otherwise indicated,
requirements expressed imperatively are to be performed by the Contractor.  For clarity of
reading at certain locations, contrasting subjective language is used to describe responsibilities
that must be fulfilled indirectly by the Contractor, or when so noted by other identified installers
or entities.

K. Minimum Quality/Quantity:  In every instance, the quality level or quantity shown or specified is
intended as minimum quality level or quantity of work to be performed or provided.  Except as
otherwise specifically indicated, the actual work may either comply exactly with that minimum
(within specified tolerances), or may exceed that minimum within reasonable tolerance limits. In
complying with requirements, indicated or scheduled numeric values are either minimums or
maximums as noted or as appropriate for the context of the requirements. Refer instances of
uncertainty to Owner or Engineer via a request for information (RFI) for decision before
proceeding.

L. Abbreviations and Symbols: The language of Specifications and other Contract Documents
including Drawings is of an abbreviated type in certain instances, and implies words and
meanings which will be appropriately interpreted.  Actual word abbreviations of a self-
explanatory nature have been included in text of Specifications and Drawings.  Specific
abbreviations and symbols have been established, principally for lengthy technical terminology
and primarily in conjunction with coordination of Specification requirements with notations on
Drawings and in Schedules.  These are frequently defined in Section at first instance of use or
on a Legend and Symbol Drawing.  Trade and industry association names and titles of
generally recognized industry standards are frequently abbreviated.  Singular words will be
interpreted as plural and plural words will be interpreted as singular where applicable and
where full context of Contract Documents so indicate.  Except as otherwise indicated, graphic
symbols and abbreviations used on Drawings and in Specifications are those recognized in
construction industry for indicated purposes.  Where not otherwise noted symbols and
abbreviations are defined by the ASHRAE Fundamentals Handbook, Chapter 39 "Abbreviations
and Symbols", ASME and ASPE published standards.

1.11 DRAWINGS AND SPECIFICATIONS
A. These Specifications are intended to supplement the Drawings and it will not be the province of

the Specifications to mention any part of the Work which the Drawings are competent to fully
explain in every particular and such omission is not to relieve the Contractor from carrying out
portions indicated on the Drawings only.

B. Should items be required by these Specifications and not indicated on the Drawings, they are
to be supplied even if of such nature that they could have been indicated thereon. In the event
of discrepancy between Drawings and Specifications, or within either Drawings or
Specifications, the greater or more costly of the discrepancy shall be estimated and the matter
referred to the Architect or Engineer for review with a request for information and clarification at
least 7 working days prior to bid opening date for issuance of an addendum.

C. The listing of product manufacturers, materials and methods in the various sections of the
Specifications, and indicated on the Drawings, is intended to establish a standard of quality
only.  It is not the intention of the Owner or Engineer to discriminate against any product,
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material or method that is the equivalent of the standards as indicated and/or specified, nor is it
intended to preclude open, competitive bidding.  The fact that a specific manufacturer is listed
as an acceptable manufacturer should not be interpreted to mean that the manufacturer’s
standard product will meet the requirements of the project design, Drawings, Specifications and
space constraints.

D. The Architect or Engineer and Owner shall be the sole judge of quality and equivalence of
equipment, materials and methods.

E. Products by other reliable manufacturers, other materials, and other methods, will be accepted
as outlined, provided they have equivalent capacity, construction, and performance.  However,
under no circumstances shall any substitution be made without the written permission of the
Architect or Engineer and Owner.  Request for prior approval must be made in writing 10
calendar days prior to the bid date without fail.

F. Wherever a definite product, material or method is specified and there is not a statement that
another product, material or method will be acceptable, it is the intention of the Owner or
Engineer that the specified product, material or method is the only one that shall be used
without prior approval.

G. Wherever a definite material or manufacturer's product is specified and the Specification states
that products of similar design and equivalent construction from the specified list of
manufacturers may be substituted, it is the intention of the Owner or Engineer that products of
manufacturers that are specified are the only products that will be acceptable and that products
of other manufacturers will not be considered for substitution without approval.

H. Wherever a definite product, material or method is specified and there is a statement that "OR
EQUIVALENT" product, material or method will be acceptable, it is the intention of the Owner
or Engineer that the specified product, material or method or an "OR EQUIVALENT" product,
material or method may be used if it complies with the Specifications and is submitted for
review to the Engineer as outline herein.

I. Where permission to use substituted or alternative equipment on the project is granted by the
Owner or Engineer in writing, it shall be the responsibility of the Contractor or Subcontractor
involved to verify that the equipment will fit in the space available which includes allowances for
all required Code and maintenance clearances, and to coordinate all equipment structural
support, plumbing and electrical requirements and provisions with the Mechanical (HVAC)
Design Documents and all other trades, including Division 26.

J. Changes in architectural, structural, electrical, mechanical, and plumbing requirements for the
substitution shall be the responsibility of the bidder wishing to make the substitution.  This shall
include the cost of redesign by the affected designer(s).  Any additional cost incurred by
affected Subcontractors shall be the responsibility of this bidder and not the Owner.

K. If any request for a substitution of product, material or method is rejected, the Contractor will
automatically be required to furnish the product, material or method named in the
Specifications.  Repetitive requests for substitutions will not be considered.

L. The Owner or Engineer will investigate all requests for substitutions when submitted in
accordance with the requirements listed above; and if accepted, will issue a letter allowing the
substitutions.

M. Where equipment other than that used in the design as specified or shown on the Drawings is
substituted (either from an approved manufacturers list or by submittal review), it shall be the
responsibility of the substituting Contractor to coordinate space requirements, building
provisions and connection requirements with their respective trade(s) and all other trades; and
to pay all additional costs to other trades, the Owner, the Architect or Engineer, if any, due to
the substitutions.

1.12 DELIVERY, STORAGE, AND HANDLING
A. Deliver products to the project properly identified with names, model numbers, types, grades,

compliance labels, and other information needed for identification.
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B. Deliver products to the project at such time as the project is ready to receive the equipment,
pipe or duct properly protected from incidental damage and weather damage.

C. Damaged equipment shall be promptly removed from the site and new, undamaged equipment
shall be installed in its place promptly with no additional charge to the Owner.

1.13 SUBMITTALS
A. Coordinate with Division 01 for submittal timetable requirements, unless noted otherwise within

thirty (30) days after the Contract is awarded. The Contractor shall submit an electronic copy of
a complete set of shop drawings and complete data covering each item of equipment or
material. The submittal of each item requiring a submittal must be received by the Architect or
Engineer within the above thirty day period. The Architect or Engineer shall not be responsible
for any delays or costs incurred due to excessive shop drawing review time for submittals
received after the thirty (30) day time limit. The Architect and Engineer will retain a copy of all
shop drawings for their files. All literature pertaining to items subject to Shop Drawing submittal
shall be submitted at one time. Submittals shall be placed in one electronic file in PDF format
and bookmarked for individual specification sections. Individual electronic files of submittals for
individual specifications shall not be permitted. Each submittal shall include the following items:
1. A cover sheet with the names and addresses of the Project, Architect, MEP Engineer,

General Contractor and the Subcontractor making the submittal.  The cover sheet shall
also contain the section number covering the item or items submitted and the item
nomenclature or description.

2. An index page with a listing of all data included in the Submittal.
3. A list of variations page with a listing all variations, including unfurnished or additional

required accessories, items or other features, between the submitted equipment and the
specified equipment.  If there are no variations, then this page shall state "NO
VARIATIONS".  Where variations affect the work of other Contractors, then the Contractor
shall certify on this page that these variations have been fully coordinated with the
affected Contractors and that all expenses associated with the variations will be paid by
the submitting Contractor.  This page will be signed by the submitting Contractor.

4. Equipment information including manufacturer's name and designation, size, performance
and capacity data as applicable.  All applicable Listings, Labels, Approvals and Standards
shall be clearly indicated.

5. Dimensional data and scaled drawings as applicable to show that the submitted
equipment will fit the space available with all required Code and maintenance clearances
clearly indicated and labeled at a minimum scale of 1/4" = 1'-0", as required to
demonstrate that the alternate or substituted product will fit in the space available.

6. Identification of each item of material or equipment matching that indicated on the
Drawings.

7. Sufficient pictorial, descriptive and diagrammatic data on each item to show its
conformance with the Drawings and Specifications.  Any options or special requirements
or accessories shall be so indicated.  All applicable information shall be clearly indicated
with arrows or another approved method.

8. Additional information as required in other Sections of this Division.
9. Certification by the General Contractor and Subcontractor that the material submitted is in

accordance with the Drawings and Specifications, signed and dated in long hand.
 Submittals that do not comply with the above requirements shall be returned to the
Contractor and shall be marked "REVISE AND RESUBMIT".

B. Refer to Division 1 for additional information on shop drawings and submittals.
C. Equipment and materials submittals and shop drawings will be reviewed for compliance with

design concept only.  It will be assumed that the submitting Contractor has verified that all items
submitted can be installed in the space allotted.  Review of shop drawings and submittals shall
not be considered as a verification or guarantee of measurements or building conditions.

D. Where shop drawings and submittals are marked "REVIEWED", the review of the submittal
does not indicate that submittals have been checked in detail nor does it in any way relieve the
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Contractor from his responsibility to furnish material and perform work as required by the
Contract Documents.

E. Shop drawings shall be reviewed and returned to the Contractor with one of the following
categories indicated:
1. REVIEWED:  Contractor need take no further submittal action, shall include this submittal

in the O&M manual and may order the equipment submitted on.
2. REVIEWED AS NOTED:  Contractor shall submit a letter verifying that required

exceptions to the submittal have been received and complied with including additional
accessories or coordination action as noted, and shall include this submittal and
compliance letter in the O&M manual.  The contractor may order the equipment submitted
on at the time of the returned submittal providing the Contractor complies with the
exceptions noted.

3. NOT APPROVED:  Contractor shall resubmit new submittal on material, equipment or
method of installation when the alternate or substitute is not approved, the Contractor will
automatically be required to furnish the product, material or method named in the
Specifications and/or drawings. Contractor shall not order equipment that is not approved.
Repetitive requests for substitutions will not be considered.

4. REVISE AND RESUBMIT:  Contractor shall resubmit new submittal on material,
equipment or method of installation when the alternate or substitute is marked revise and
resubmit, the Contractor will automatically be required to furnish the product, material or
method named in the Specifications and/or provide as noted on previous shop drawings.
 Contractor shall not order equipment marked revise and resubmit.  Repetitive requests for
substitutions will not be considered.

5. CONTRACTOR’S CERTIFICATION REQUIRED:  Contractor shall resubmit submittal on
material, equipment or method of installation. The Contractor’s stamp is required stating
the submittal meets all conditions of the contract documents.  The stamp shall be signed
by the General Contractor.  The submittal will not be reviewed if the stamp is not placed
and signed on all shop drawings.

6. MANUFACTURER NOT AS SPECIFIED:  Contractor shall resubmit new submittal on
material, equipment or method of installation when the alternate or substitute is marked
manufacturer not as specified, the Contractor will automatically be required to furnish the
product, material or method named in the specifications.  Contractor shall not order
equipment where submittal is marked manufacturer not as specified.  Repetitive requests
for substitutions will not be considered.

F. Materials and equipment which are purchased or installed without shop drawing review shall be
at the risk of the Contractor and the cost for removal and replacement of such materials and
equipment and related work which is judged unsatisfactory by the Owner or Engineer for any
reason shall be at the expense of the Contractor.  The responsible Contractor shall remove the
material and equipment noted above and replace with specified equipment or material at his
own expense when directed in writing by the Architect or Engineer.

G. Shop Drawing Submittals shall be complete and checked prior to submission to the Engineer
for review.

H. Furnish detailed shop drawings, descriptive literature, table of contents listing all items being
submitted at the beginning of each submittal package, physical data and a specification critique
for each section indicating "compliance" and/or "variations" for the following items:
1. Panelboards
2. Wiring Gutters
3. Lighting Fixtures
4. Lighting Contactors
5. Time Clocks
6. Lighting Control System
7. Photocells
8. Wiring Devices and Plates
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9. Conduit and Fittings
10. Wire
11. Fire Alarm System
12. Surge Protection Devices (SPD)

I. Refer to each specification section for additional requirements.
1.14 OPERATION AND MAINTENANCE MANUALS

A. Prepare maintenance manuals in accordance with Division 1 and in addition to the
requirements specified in Division 1, include the following information for equipment items:
1. Description of function, normal operating characteristics and limitations, performance

curves, engineering data and tests, and complete nomenclature and commercial numbers
of replacement parts.

2. Manufacturer's printed operating procedures to include start-up, break-in, and routine and
normal operating instructions; regulation, control, stopping, shutdown, and emergency
instructions; and summer and winter operating instructions.

3. Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions.

4. Servicing instructions and lubrication charts and schedules.
1.15 COORDINATION DRAWINGS

A. Prepare coordination drawings to a scale of 1/4"=1'-0" or larger; detailing major elements,
components, and systems of mechanical equipment and materials in relationship with other
systems, installations, and building components.  Indicate locations where space is limited for
installation and access and where sequencing and coordination of installations are of
importance to the efficient flow of the Work, including (but not necessarily limited to) the
following:
1. Indicate the proposed locations of pipe, duct, equipment, and other materials.  Include the

following:
a. Wall and type locations.
b. Clearances for installing and maintaining insulation.
c. Locations of light fixtures and sprinkler heads.
d. Clearances for servicing and maintaining equipment, including tube removal, filter

removal, and space for equipment disassembly required for periodic maintenance.
e. Equipment connections and support details.
f. Exterior wall and foundation penetrations.
g. Routing of storm and sanitary sewer piping.
h. Fire-rated wall and floor penetrations.
i. Sizes and location of required concrete pads and bases.
j. Valve stem movement.
k. Structural floor, wall and roof opening sizes and details.

2. Indicate scheduling, sequencing, movement, and positioning of large equipment into the
building during construction.

3. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, and
ceilings and their relationship to other penetrations and installations.

4. Prepare reflected ceiling plans to coordinate and integrate installations, air distribution
devices, light fixtures, communication systems components, and other ceiling-mounted
items.

B. This Contractor shall be responsible for coordination of all items that will affect the installation of
the work of this Division.  This coordination shall include, but not be limited to:  voltage,
ampacity, capacity, electrical and piping connections, space requirements, sequence of
construction, building requirements and special conditions.

C. By submitting shop drawings on the project, this Contractor is indicating that all necessary
coordination has been completed and that the systems, products and equipment submitted can
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be installed in the building and will operate as specified and intended, in full coordination with
all other Contractors and Subcontractors.

1.16 RECORD DRAWINGS
A. Prepare Record Documents in accordance with the requirements of Division 00 and Division

01, in addition to the requirements specified in Division 26.
B. The Contractor shall maintain a separate set of clearly and legibly marked Record Drawings on

the job site to record all changes and modifications, including, but not limited to the following:
work details, alterations to meet site conditions, and changes made by "Change Order" notices.
Mark the drawings with colored pencil(s). These shall be available for review by the Owner,
Architect or Engineer during the entire construction stage.

C. The Record Drawings shall be updated concurrently as construction progresses, and in no
case less frequently than a daily basis. They shall indicate accurate dimensions for all buried or
concealed work, precise locations of all concealed pipe or duct, locations of all concealed
valves, controls and devices and any deviations from the work shown on the Construction
Documents. All dimensions shall include at least two dimensions to permanent structure points.

D. Engage the services of a Land Surveyor or Professional Engineer registered in the state in
which the project is located as specified herein to record the locations and invert elevations of
underground installations.

E. If the Contractor does not keep an accurate set of Record Drawings, the pay request may be
altered or delayed at the request of the Architect. Delivery of Record Documents is a condition
of final acceptance. Record Drawings shall be furnished in addition to Shop Drawings.

F. The Contractor shall submit an electronic copy of the record documents in PDF format and one
(1) full size set of Record Drawing prints to the Architect or Engineer for review prior to
scheduling the final inspection at the completion of the work. The drawings shall have the
name(s) and seal(s) of the Engineer(s) removed or blanked out and shall be clearly marked and
signed on each sheet as follows:
CERTIFIED RECORD DRAWINGS
DATE:
(NAME OF GENERAL CONTRACTOR)
BY: ____________________________
(SIGNATURE)
(NAME OF SUBCONTRACTOR)
BY: ____________________________
(SIGNATURE)

1.17 CERTIFICATIONS AND TEST REPORTS
A. Submit a detailed schedule for completion and testing of each system indicating scheduled

dates for completion of system installation and outlining tests to be performed and schedule
date for each test.  This detailed completion and test schedule shall be submittal at least 90
days before the projected Project completion date.

B. Test result reporting forms shall be submitted for review no later than the date of the detailed
schedule submitted.

C. Submit 4 copies of all certifications and test reports to the Architect or Engineer for review
adequately in advance of completion of the Work to allow for remedial action as required to
correct deficiencies discovered in equipment and systems.

D. Certifications and test reports to be submitted shall include, but not be limited to those items
outlined in Section of Division 26.
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1.18 MAINTENANCE MANUALS
A. Coordinate with Division 1 for maintenance manual requirements, unless noted otherwise bind

together in “D ring type” binders by National model no. 79-883 or equal, binders shall be large
enough to allow 1/4” of spare capacity.  Three (3) sets of all approved shop drawing submittals,
fabrication drawings, bulletins, maintenance instructions, operating instructions and parts
exploded views and lists for each and every piece of equipment furnished under this
Specification.  All sections shall be typed and indexed into sections and ed for easy reference
and shall utilize the individual specification section numbers shown in the Electrical
Specifications as an organization guideline.  Bulletins containing information about equipment
that is not installed on the project shall be properly marked up or stripped and reassembled.  All
pertinent information required by the Owner for proper operation and maintenance of
equipment supplied by Division 26 shall be clearly and legibly set forth in memoranda that shall,
likewise, be bound with bulletins.

B. Prepare maintenance manuals in accordance with Special Project Conditions, in addition to the
requirements specified in Division 26, include the following information for equipment items:
1. Identifying names, name tags designations and locations for all equipment.
2. Fault Current calculations and Coordination Study.
3. Reviewed shop drawing submittals with exceptions noted compliance letter.
4. Fabrication drawings.
5. Equipment and device bulletins and data sheets clearly highlighted to show equipment

installed on the project and including performance curves and data as applicable, i.e.,
description of function, normal operating characteristics and limitations, performance
curves, engineering data and tests, and complete nomenclature and model numbers of
replacement parts.

6. Manufacturer's printed operating procedures to include start-up, break-in, and routine and
normal operating instructions; regulation, control, stopping, shutdown, and emergency
instructions; and summer and winter operating instructions.

7. Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions, servicing
instructions and lubrication charts and schedules.

8. Equipment name plate data.
9. Wiring diagrams.
10. Exploded parts views and parts lists for all equipment and devices.
11. Color coding charts for all painted equipment and conduit.
12. Location and listing of all spare parts and special keys and tools furnished to the Owner.
13. Furnish recommended lubrication schedule for all required lubrication points with listing of

type and approximate amount of lubricant required.
C. Refer to Division 1 for additional information on Operating and Maintenance Manuals.
D. Operating and Maintenance Manuals shall be turned over to the Owner or Engineer a minimum

of 14 working days prior to the beginning of the operator training period.
1.19 OPERATOR TRAINING

A. The Contractor shall furnish the services of factory trained specialists to instruct the Owner's
operating personnel.  The Owner's operator training shall include 12 hours of onsite training in
three 4 hour shifts.

B. Before proceeding with the instruction of Owner Personnel, prepare a typed outline in triplicate,
listing the subjects that will be covered in this instruction, and submit the outline for review by
the Owner.  At the conclusion of the instruction period obtain the signature of each person
being instructed on each copy of the reviewed outline to signify that he has a proper
understanding of the operation and maintenance of the systems and resubmit the signed
outlines.

C. Refer to other Division 26 Sections for additional Operator Training requirements.
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1.20 SITE VISITATION
A. Visit the site of the proposed construction in order to fully understand the facilities, difficulties

and restriction attending the execution of the work.  
B. Before submitting a bid, it will be necessary for each Contractor whose work is involved to visit

the site and ascertain for himself the conditions to be met therein in installing his work and
make due provision for same in his bid.  It will be assumed that this Contractor in submitting his
bid has visited the premises and that his bid covers all work necessary to properly install the
equipment shown.  Failure on the part of the Contractor to comply with this requirement shall
not be considered justification for the omission or faulty installation of any work covered by
these Specifications and Drawings.

C. Understand the existing utilities from which services will be supplied; verify locations of utility
services, and determine requirements for connections.

D. Determine in advance that equipment and materials proposed for installation fit into the
confines indicated.

1.21 WARRANTY
A. The undertaking of the work described in this Division shall be considered equivalent to the

issuance, as part of this work, of a specific guarantee extending one year beyond the date of
completion of work and acceptance by Owner, against defects in materials and workmanship.
Materials, appliances and labor necessary to effect repairs and replacement so as to maintain
said work in good functioning order shall be provided as required.  Replacements necessitated
by normal wear in use or by Owner's abuse are not included under this guarantee.

B. All normal and extended warranties shall include parts, labor, miscellaneous materials, travel
time, incidental expenses, freight/shipping, refrigerant, oils, lubricants, belts, filters and any
expenses related to service call required to diagnose warranty problems.

1.22 TRANSFER OF ELECTRONIC FILES
A. Project documents are not intended or represented to be suitable for reuse by Architect/Owner

or others on extensions of this project or on any other project.  Any such reuse or modification
without written verification or adaptation by Engineer, as appropriate for the specific purpose
intended, will be at Architect/Owner’s risk and without liability or legal exposure to Engineer or
its consultants from all claims, damages, losses and expense, including attorney’s fees arising
out of or resulting thereof.

B. Because data stored in electric media format can deteriorate or be modified inadvertently, or
otherwise without authorization of the data’s creator, the party receiving the electronic files
agrees that it will perform acceptance tests or procedures within sixty (60) days of receipt, after
which time the receiving party shall be deemed to have accepted the data thus transferred to
be acceptable.  Any errors detected within the sixty (60) day acceptance period will be
corrected by the party delivering the electronic files.  Engineer is not responsible for maintaining
documents stored in electronic media format after acceptance by the Architect/Owner.

C. When transferring documents in electronic media format, Engineer makes no representations
as to the long-term compatibility, usability or readability of documents resulting from the use of
software application packages, operating systems, or computer hardware differing from those
used by Engineer at the beginning of the Project.

D. Any reuse or modifications will be Contractor’s sole risk and without liability or legal exposure to
Architect, Engineer or any consultant.

E. The Texas Board of Architectural Examiners (TBAE) has stated that it is in violation of Texas
law for persons other than the Architect of record to revise the Architectural drawings without
the Architect’s written consent.
1. It is agreed that “MEP” hard copy or computer-generated documents will not be issued to

any other party except directly to the Architect/Owner.  The contract documents are
contractually copyrighted and cannot be used for any other project or purpose except as
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specifically indicated in AIA B-141 Standard Form of Agreement Between Architect and
Owner.

2. If the client, Architect or Owner of the project requires electronic media for “record
purposes”, then AutoCAD/ Revit documents will be prepared by Engineer on electronic
media such as removable memory devices, flash drives or CD’s. These documents can
also be submitted via file transfer protocols. AutoCAD/ Revit files will be submitted with all
title block references intact to permit the end user to only view and plot the drawings.
Revisions will not be permitted in this configuration.

3. At the Architect/Owner’s request, Engineer will assist the Contractor in the preparation of
the submittals and prepare one copy of AutoCAD/ Revit files on electronic media or submit
through file transfer protocols. The electronic media will be prepared with all indicia of
documents ownership removed. The electronic media will be prepared in a “.rvt” or “.dwg”
format to permit the end user to revise the drawings.

PART 2 - PRODUCTS
2.01 SUBSTITUTIONS

A. The names and manufacturers and model numbers have been used in the Contract documents
to establish types of equipment and standards of quality.  Where more than one manufacturer
is named for a specific item of equipment, only one of the specified manufacturers will be
considered for approval.  Where only one manufacturer is mentioned with the phrase "or
approved equal", Contractor may submit an alternate manufacturer for consideration, provided
the following conditions are met:
1. Submit alternate equipment with complete descriptive data in shop drawing form.  Provide

sample of equipment upon request for review by Architect.  Samples will be returned if
requested in writing.

2. Alternate equipment must be equal from the standpoint of materials, construction and
performance.

3. Alternate submittal must be presented to the Engineer/Architect ten (10) days prior to bid
date for approval.

B. The Architect and Engineer shall be the sole judge of quality and equivalence of equipment,
materials and methods.

2.02 PRODUCT LISTING
A. Products used on this project shall be listed by Underwriters' Laboratories.

2.03 ACCESS DOORS
A. Wherever access is required in walls or ceilings to concealed junction boxes, pull boxes,

equipment, etc., installed under this Division, furnish a hinged access door and frame with flush
latch handle to another Division for installation.

B. All access doors located in masonry or tile walls shall be constructed of stainless steel.
C. All access doors located in gypsum walls shall be constructed of steel and painted to match

walls.
D. Accoors shall be as follows:

1. Plaster Surfaces: Milcor Style K.
2. Ceramic Tile Surfaces: Milcor Style M.
3. Drywall Surfaces:  Milcor Style DW.
4. Install panels only in locations approved by the Architect.

2.04 PANELS AND ENCLOSURES
A. Provide panels and enclosures for all components of the EMCS, which are susceptible to

physical or environmental damage.
B. Interior panels and enclosures shall meet be NEMA 1 rated painted steel panels with locking

door.
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C. Exterior mounted panels and enclosures shall be NEMA 4 painted steel panels with locking
door.

D. Panels for USCs shall be mounted on the outside of all unit ventilators and fan coil units with
three feet of wall clearance in front of them and no higher than 7 feet to the bottom of the panel.

2.05 ESCUTCHEONS
A. Provide heavy chrome or nickel plated plates, of approved pattern, on conduit passing through

walls, floors and ceilings in finished areas.  Where conduit passes through a sleeve, no point of
the conduit shall touch the building construction.  Caulk around such conduit with sufficient
layers of two hour rated firesafing by Thermafiber 4.0 P.C.F. density, U.S.G. fire test 4/11/78
and seal off openings between conduit and sleeves with non-hardening mastic prior to
application of escutcheon plate. Escutcheons shall be Gravler Sure-Lock, or approved equal.

2.06 SPACE LIMITATIONS
A. Equipment shall be chosen which shall properly fit into the physical space provided and shown

on the drawings, allowing ample room for access, servicing, removal and replacement of parts,
etc.  Adequate space shall be allowed for clearances in accordance with Code requirements.
 Physical dimensions and arrangement of equipment shall be subject to the approval of the
Architect.

2.07 PAINTING
A. All factory assembled equipment for electrical work, except light fixtures, that normally is

delivered with a factory applied finish shall be delivered with a hard surface factory applied
finish such as baked-on machinery enamel which will not require additional field painting.  The
finish shall consist of not less than 2 coats of medium gray color paint USA No. 61 Munsell
Notation 8-3G, 6. 10/0.54 enamel.  This Contractor shall protect this finish from damage due to
construction operations until acceptance of the building.  He shall be responsible for
satisfactorily restoring any such finishes or replacing equipment that becomes stained or
damaged.

2.08 ELECTRICAL SYSTEM IDENTIFICATION
A. Conduit Systems:  Provide adequate marking of major conduit which is exposed or concealed

in accessible spaces to distinguish each run as either a power or signal/communication conduit.
 Except as otherwise indicated, use orange banding with black lettering.  Provide self-adhesive
or snap-on type plastic markers.  Indicate voltage for that raceway.  Locate markers at ends of
conduit runs, on pull boxes, on junction boxes, near switches and other control devices, near
items of equipment served by the conductors, at points where conduit passes through walls or
floors, or enters non-accessible construction and at spacings of not more than 50 feet along
each run of conduit.  Switch-leg conduit and short branches for power connections do not have
to be marked, except where conduit is larger than ¾ inch.  Branch circuit conduits, junction
boxes and pull boxes shall be marked with a permanent marker indicating panel name and
branch circuit numbers.

B. Underground Cable Identification:  Bury a continuous, preprinted, bright colored plastic ribbon
cable marker with each underground cable (or group of cables), regardless of whether
conductors are in conduit, duct bank, or direct buried.  Locate each directly over cables, 6 to 8
inches below finished grade.

C. Identification of Equipment:
1. All major equipment shall have a manufacturer’s label identifying the manufacturer’s

address, equipment model and serial numbers, equipment size, and other pertinent data.
 Care shall be taken not to obliterate this nameplate in any way. Provide black back plate
with white letters and numbers for normal equipment. Provide red back plate with white
letters and numbers for optional emergency equipment. Provide yellow back plate with
white letters and numbers for Life safety equipment.

2. A black-white-black laminated plastic engraved identifying nameplate shall be secured by
stainless steel screws to each automatic transfer switch, switchboard, distribution panel,
motor control center, motor starter panels and panelboards.
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a. Identifying nameplates shall have ¼ inch high engraved letters and shall contain the
following information:
1) Name
2) Voltage
3) Phase
4) “3” or “4” wire, and
5) Where it is fed from.

b. An example of a panelboard nameplate is:
Center Panel – 1HB
480/277 volt, 3 phase, 4 wire
Center Fed from DP2

c. An example of an automatic transfer switch nameplate is:
Center ATS #2
480/277 volt, 3 phase, 4 wire, 4 pole
Center Fed from MSB and DPE

3. Each feeder device in a switchboard, distribution panel, and motor control center device
shall have a nameplate showing the load served in ½ inch high engraved letters.

4. A black-white-black laminated plastic engraved identifying nameplate shall be secured by
screws to each transformer, safety switch, disconnect switch, individual motor starter,
enclosed circuit breaker, wireway, and terminal cabinet.
a. Identifying nameplates shall have 1/4 inch high engraved letters and shall indicate the

equipment served.
b. An example of a disconnect switch is:  AHU-1.

5. Prohibited Markings:  Markings which are intended to identify the manufacturer, vendor, or
other source from which the material has been obtained are prohibited for installation
within public, tenant, or common areas within the project.  Also, prohibited are materials or
devices which bear evidence that markings or insignias have been removed. Certification,
testing (example, Underwriters’ Laboratories, Inc.), and approval labels are exceptions to
this requirement.

6. Warning Signs:  Provide warning signs where there is hazardous exposure associated
with access to or operation of electrical facilities.  Provide text of sufficient clarity and
lettering of sufficient size to convey adequate information at each location; mount
permanently in an appropriate and effective location.  Comply with recognized industry
standards for color and design.

7. Operational Tags:  Where needed for proper and adequate information on operation and
maintenance of electrical system, provide tags of plasticized card stock, either preprinted
or hand printed.  Tags shall convey the message, example:  “DO NOT OPEN THIS
SWITCH WHEN BURNER IS OPERATING.”

D. Identification of Wiring Devices
1. Contractor shall indicate the circuit serving each wiring device. Provide a typewritten label

located on the inside face of the coverplate for all recessed mounted devices and on the
outside face of the coverplate on all surface mounted devices.

2.09 LABELING AND WARNING NOTICES
A. Provide labeling for all control panels and enclosures.
B. Provide labeling of all control wires and input/output points at the controller and at the control

device; the label at each end of the wire shall be the same Labels shall be machine generated,
typed and clearly legible with a maximum of 17 characters. Hand written labels or labels written
on the control wire jacket will not be acceptable. Each label shall be unique to its function and
shall reference the applicable system. For example “AHU-1 SAT” will indicate the supply air
temperature sensor for AHU-1. Improper labeling shall be removed and shall require re-
commissioning of the control device and controller to document correct functionality.

C. Provide high voltage warning notices at all equipment controlled by the EMCS and at all
associated motor starters when used by equipment controller.
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2.10 TUBING AND PIPING
A. Provide tubing and piping as required for the field instrumentation.
B. Tubing within equipment rooms, vertical risers, and penetrations to ductwork shall be either

copper pipe or shall be plastic tubing within conduit. Tubing for all water-based instrumentation
shall be copper pipe. Identify the type of tubing proposed in the shop drawing submittal.

C. Provide suitable bulk head fittings for duct and panel penetrations.
D. Tubing in plenum rated areas may be plastic tubing. Polyethylene tubing shall meet, at

minimum, the following requirements: flame retardant; crack resistant; 300 psi burst pressure.
2.11 CONDUIT AND FITTINGS

A. Provide all conduits, raceways and fittings for the EMCS monitoring, communication and control
cabling. All work shall meet all applicable codes.

B. Conduit, where required, shall meet, the requirements specified within Division 26.
C. EMCS monitoring and control cable shall not share conduit with cable carrying voltages in

excess of 90 VAC.
D. All control cabling routed in mechanical rooms or in exposed structure areas shall be in conduit.

2.12 CABLING
A. Provide all cables for the EMCS. Cable shall meet, at minimum, the following requirements:

1. Minimum 98% conductivity stranded copper.
2. Proper impedance for the application as recommended by the EMCS component

manufacturer.
3. Monitoring and control cable shall be #18 AWG or larger, dependent on the application.

Analog input and output cabling shall be shielded.
4. Management Level Network cable shall be CAT 6, 24 gauge unshielded.
5. Automation Level Network cable shall be #24 AWG shielded.
6. Shield shall be grounded at the CCP, UC, or control panel. Ground at one end only to

avoid ground loops.
7. Identification of each end at the termination point. Identification should be indicated on and

correspond to the record drawings.
B. 120 VAC power wiring shall be of #12 AWG solid conductor or larger as required.
C. Outer jacket of cabling shall comply with the following color codes:

1. Communications loop: Violet
2. Sub-net: Violet with white stripe.
3. Sensors: White

PART 3 - EXECUTION
3.01 EXCAVATING AND BACKFILLING

A. Trenching and backfilling and other earthwork operations required to install the facilities
specified herein shall conform to the applicable requirements of Division 2 (95% of maximum
standard density).  Where trenching or excavation is required in improved areas, the backfill
shall be compacted to a condition equal to that of adjacent undisturbed earth and the surface of
the area restored to the condition existing prior to trenching or excavating operations.  Provide
a minimum of 3” of sand underneath all conduits.  The plans indicate information pertaining to
surface and sub-surface obstructions; however, this information is not guaranteed.  Should
obstructions be encountered whether or not shown, the Contractor shall alter routing of new
work, reroute existing lines, remove obstructions where permitted, or otherwise perform
whatever work is necessary to satisfy the purpose of new work and leave existing surfaces and
structures in a satisfactory and serviceable condition.  All work shall comply with OSHA
Standards.
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3.02 WORKMANSHIP AND CONCEALMENT
A. The work of this Section shall be performed by workman skilled in their trade.  Installation shall

be consistent in completeness whether concealed or exposed.  Each item of electrical work
shall be concealed in walls, chases, under floors and above ceilings except:
1. Where shown to be exposed.
2. Where exposure is necessary to the proper function.

3.03 SLEEVES, CUTTING AND PATCHING
A. This section shall be responsible for placing sleeves for all conduit passing through walls,

partitions, sound walls, beams, floors, roof, etc.  Sleeves through below-grade walls shall use
water-tight fitting manufactured by O-Z/Gedney.

B. Contractor shall install underground raceways including but not limited to feeders, service
laterals, branch circuit and telecommunications. Contractor shall saw cut existing hard surfaces,
when required for installation. Contractor shall patch surface to match existing conditions.
Contractor shall replace all landscaping material when raceways are installed in these areas.
Submit proposed method for patching for review.

C. All cutting and patching will be done under another Division, but this Section will be responsible
for timely performance of this work and layout of holes and setting sleeves.

D. All un-used sleeves shall be sealed with 2 hour UL approved fire sealant manufactured by “3M”
or approved equal.

E. Refer to 26 05 33 for additional requirements.
3.04 ELECTRICAL GEAR

A. Install all electrical equipment in accordance with the National Electrical Code and as shown on
the drawings.

B. Lighting contactors, time clocks, fire alarm equipment, security equipment disconnect switches,
etc. mounted in mechanical/electrical rooms shall be mounted at a working height not requiring
a ladder, when wall space is available.  Installation of these devices at greater elevations shall
be approved by the Engineer.  Contractor shall provide a coordination sketch of each
mechanical/electrical room noting locations and mounting heights of all electrical devices (note
bottom and top elevations) shown to be installed.  Sketches shall be provided to the Engineer
for review and the general contractor for coordination with other trades working in these rooms.

C. Fire retardant back boards secured to drywall studs may be used for contactors, time clocks,
fire alarm equipment, security equipment, and disconnect switches 60 amp or smaller. All other
wall mounted devices shall be mounted to unistrut. Unistrut shall be securely mounted to the
floor and structural ceiling. Toggle bolts or anchor bolts attached to drywall is not acceptable.

3.05 CLEANING
A. Clean lighting fixtures and equipment.
B. Touch-up and refinish scratches and marred surfaces on panels, switches, starters, and

transformers.
3.06 CORROSIVE AREAS

A. In areas of a corrosive nature, which include but are not limited to the following: pool equipment
rooms, cooling towers and areas subject to salt air, etc., provide NEMA 4 X stainless steel or
fiberglass reinforced enclosures for contactors, panel boards, controllers, starters, disconnects
and materials used as supporting means (i.e. plastibond unistrut, pipe, fittings). The use of
spray on coating may be acceptable in some applications.

3.07 TESTS AND INSPECTIONS
A. Tests and inspection requirements shall be coordinated with Division I.
B. Date for final acceptance test shall be sufficiently in advance of completion date of contract to

permit alterations or adjustments necessary to achieve proper functioning of equipment prior to
contract completion date.
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C. Conduct re-tests as directed by Architect on portions of work or equipment altered or adjusted
as determined to be necessary by final acceptance test.  No resultant delay or consumption of
time as a result of such necessary re-test beyond contract completion date shall relieve
Contractor of his responsibility under contract.

D. Put circuits and equipment into service under normal conditions, collectively and separately, as
may be required to determine satisfactory operation.  Demonstrate equipment to operate in
accordance with requirements of these specifications.  Perform tests in the presence of
Architect.  Furnish instruments and personnel required for tests.

E. Final Inspection:
1. At the time designated by the Architect, the entire system shall be inspected by the

Architect and Engineer. The contractor or his representative shall be present at this
inspection.

2. Panelboards, switches, fixtures, etc., shall be cleaned and in operating condition.
3. Certificates and documents required hereinbefore shall be in order and presented to the

Architect prior to inspection.
4. Panel covers, junction box covers, etc., shall be removed for visual inspection of the wire,

bus bars, etc.
5. After the inspection, any items which are noted as needing to be changed or corrected in

order to comply with these specifications and the drawings shall be accomplished without
delay.

F. The contractor shall provide a thermographic test using an independent testing laboratory using
an infrared scanning device. This test shall include but not limited to all switchboards,
distribution panelboards, panelboards, automatic transfer switches and other electrical
distribution devices. This test shall be conducted to locate high temperature levels.  This test
shall be conducted between 3 to 8 months after occupancy, but not beyond the one year
warranty period.  Submit test to the architect and engineer using test reporting forms.  All
unacceptable conditions shall be corrected prior to the end of the warranty period.

END OF SECTION
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SECTION 26 03 00
DEMOLITION WORK

PART 1 - GENERAL
1.01 GENERAL REQUIREMENTS

A. The drawings do not show all demolition work required. The contractor shall make himself
familiar with the required scope of work to accomplish the work required by these documents.
All demolition work implied or required shall be included in the scope of this contract.

PART 2 - PRODUCTS - NOT USED
PART 3 - EXECUTION
3.01 DEMOLITION WORK

A. The contractor shall be responsible for loss or damage to the existing facilities caused by him
and his workmen, and shall be responsible for repairing such loss or damage. The contractor
shall send proper notices, make necessary arrangements, and perform other services required
for the care, protection and in-service maintenance of all electrical services for the new and
existing facilities. The contractor shall erect temporary barricades, with necessary safety
devices, as required to protect personnel from injury, removing all such temporary protection
upon completion of the work.

B. The contractor shall provide temporary or new services to all existing facilities as required to
maintain their proper operation when normal services are disrupted as a result of the work
being accomplished under this project.

C. Where existing construction is removed to provide working and extension access to existing
utilities, contractor shall remove doors, piping, conduit, outlet boxes, wiring, light fixtures, air
conditioning ductwork and equipment, etc., to provide this access and shall reinstall same upon
completion of work in the areas affected.

D. Where partitions, walls, floors, or ceilings of existing construction are being removed, all
contractors shall remove and reinstall in locations approved by the Architect all devices
required for the operation of the various systems installed in the existing construction.

E. Outages of services as required by the new installation will be permitted but only at a time
approved by the Owner. The contractor shall allow the Owner 2 weeks in order to schedule
required outages. The time allowed for outages will not be during normal working hours unless
otherwise approved by the Owner. All costs of outages, including overtime charges, shall be
included in the contract amount.

F. The contractor shall modify, remove, and/or relocate all materials and items so indicated on the
drawings or required by the installation of new facilities. All removals and/or dismantling shall
be conducted in a manner as to produce maximum salvage. Salvage materials shall remain the
property of the Owner, and shall be delivered to such destination as directed by the Owner.
Materials and/or items scheduled for relocation and which are damaged during dismantling or
reassembly operations shall be repaired and restored to good operative condition. The
contractor may, at his discretion and upon the approval of the Owner, substitute new materials
and/or items of like design and quality in lieu of materials and/or items to be relocated.

G. All items which are to be relocated shall be carefully removed in reverse to original assembly or
placement and protected until relocated. The contractor shall clean and repair and provide all
new materials, fittings, and appurtenances required to complete the relocations and to restore
to good operative order. All relocations shall be performed by workmen skilled in the work and
in accordance with standard practice of the trades involved.

H. When items scheduled for relocation are found to be in damaged condition before work has
been started on dismantling, the contractor shall call the attention of the Owner to such items
and receive further instructions before removal. Items damaged in repositioning operations are
the contractor's responsibility and shall be repaired or replaced by the contractor as approved
by the Owner, at no additional cost to the Owner.



Northside ISD - Powell ES - Play
Area Canopy Demo  26 03 00 - 2  Demolition Work 

I. Service lines and wiring to items to be removed, salvaged, or relocated shall be removed to
points indicated on the drawings, specified, or acceptable to the Owner. Service lines and
wiring not scheduled for reuse shall be removed to the points at which reuse is to be continued
or service is to remain. Such services shall be sealed, capped, or otherwise tied-off or
disconnected in a safe manner acceptable to the Owner. All disconnections or connections into
the existing facilities shall be done in such a manner as to result in minimum interruption of
services to adjacent occupied areas. Services to existing areas or facilities which must remain
in operation during the construction period shall not be interrupted without prior specific
approval of the Owner as hereinbefore specified.

J. During the construction and remodeling, portions of the project shall remain in service.
Construction equipment, materials, tools, extension cords, etc., shall be arranged so as to
present minimum hazard or interruption to the occupants of the building.

K. Certain work during the demolition phase of construction may require overtime or nighttime
shifts or temporary evacuation of the occupants. Coordinate and schedule all proposed down
time with the Owner's Representative at least 72 hours in advance.

L. Make every effort to minimize damage to the existing building and the Owner's property.
Repair, patch, or replace as required any damage which might occur as a result of work at the
site. Care shall be taken to minimize interference with the Owner's activities during
construction. Cooperate with the Owner and other trades in scheduling and performance of the
work.

M. Include in the contract price all rerouting of existing conduits, wiring, outlet boxes, fixtures, etc.,
and the reconnecting of existing fixtures as necessitated by field conditions to allow the
installation of the new systems. Furnish all temporary conduit, wiring, boxes, etc., as required to
maintain lighting and power service for the existing areas with a minimum of interruption.
Remove wire and conduit back to nearest accessible active junction box and extend to existing
homeruns as required.

N. All existing lighting fixtures, switches, outlets, speakers, materials, equipment and
appurtenances not included in the remodel or alteration areas are to remain in place and shall
remain in service.

O. Electrical equipment, outlets, speakers, circuits to mechanical and building systems equipment,
etc., which are to remain but which are served by conduit and/or circuiting that is disturbed by
the remodeling work, shall be reconnected in such as manner as to leave it in proper operating
condition.

P. Existing branch circuit wiring which is to be removed, shall be pulled from the raceways and the
empty conduit shall be removed to a point of permanent concealment.

Q. Existing lighting fixtures shown to be removed and indicated to be reused, shall be cleaned,
repaired, relamped and provided with such new accessories as may be needed for the proper
installation in their new locations.

R. New circuiting indicated to be connected to existing panels shall be connected to "spares"
and/or "released" breakers as applicable, or new breakers provided where space is available.
Contractor shall verify the existing panel load and feeder capacity prior to adding any additional
loads.

S. Within the remodeled or alteration areas where existing ceilings are being removed and new
ceiling are installed, all existing lighting fixtures, other ceiling mounted devices and their
appurtenances shall be removed and reinstalled into the new ceiling, unless otherwise shown
or specified.

T. Within the remodeled or alteration areas where existing walls are being removed, all existing
lighting fixtures, switches, receptacles, other materials and equipment and their appurtenances
shall be removed, where required by the remodel work either shown or specified.
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U. Refer to Architectural "Demolition" and "Alteration" plans for actual location of walls, ceilings,
etc. being removed and/or remodeled.

END OF SECTION
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SECTION 26 03 13
ELECTRICAL DEMOLITION FOR REMODELING

PART 1 - GENERAL
1.01 SECTION INCLUDES

A. The contractor shall be responsible for loss or damage to the existing facilities caused by him
and his workmen, and shall be responsible for repairing such loss or damage.  The contractor
shall send proper notices, make necessary arrangements, and perform other services required
for the care, protection and in-service maintenance of all electrical services for the new and
existing facilities.  The contractor shall erect temporary barricades, with necessary safety
devices, as required to protect personnel from injury, removing all such temporary protection
upon completion of the work.

B. Outages of services as required by the new installation will be permitted but only at a time
approved by the Owner. The contractor shall allow the Owner 2 weeks in order to schedule
required outages. The time allowed for outages will not be during normal working hours unless
otherwise approved by the Owner.  All costs of outages, including overtime charges, shall be
included in the contract amount.

C. The contractor shall provide temporary or new services to all existing facilities as required to
maintain their proper operation when normal services are disrupted as a result of the work
being accomplished under this project.

PART 2 - PRODUCTS
2.01 MATERIALS AND EQUIPMENT

A. Materials and equipment for patching and extending work: As specified in individual Sections.
B. Include in the contract price all rerouting of existing conduits, wiring, outlet boxes, fixtures, etc.,

and the reconnecting of existing fixtures as necessitated by field conditions to allow the
installation of the new systems.  Furnish all temporary conduit, wiring, boxes, etc., as required
to maintain lighting and power service for the existing areas with a minimum of interruption.
 Remove wire and conduit back to nearest accessible active junction box and extend to existing
homeruns as required.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Verify field measurements and circuiting arrangements are as shown on Drawings.
B. Verify that abandoned wiring and equipment serve only abandoned facilities.
C. Demolition Drawings are based on casual field observation and existing record documents.

Report discrepancies to Owner before disturbing existing installation.
D. Beginning of demolition means installer accepts existing conditions.

3.02 PREPARATION
A. Disconnect electrical systems in walls, floors, and ceilings scheduled for removal.
B. Coordinate utility service outages with Utility Company.
C. Provide temporary wiring and connections to maintain existing systems in service during

construction. When work must be performed on energized equipment or circuits use personnel
experienced in such operations.

D. Existing Electrical Service: Maintain existing system in service until new system is complete
and ready for service. Disable system only to make switchovers and connections. Obtain
permission from Owner at least 24 hours before partially or completely disabling system.
Minimize outage duration. Make temporary connections to maintain service in areas adjacent to
work area.

E. Existing Fire Alarm System: Maintain existing system in service until new system is accepted.
 Disable system only to make switchovers and connections.  Notify Owner and local fire service
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at least 24 hours before partially or completely disabling system. Minimize outage duration.
Make temporary connections to maintain service in areas adjacent to work area.

F. Existing Telephone System: Maintain existing system in service until new system is complete
and ready for service. Disable system only to make switchovers and connections. Notify Owner
and Telephone Utility Company at least 24 hours before partially or completely disabling
system. Minimize outage duration. Make temporary connections to maintain service in areas
adjacent to work area.

G. Existing Public Address System: Maintain existing system in service until new system is
complete and ready for service. Disable system only to make switchovers and connections.
 Obtain permission from the Owner and at least 24 hours before partially or completely
disabling system. Minimize outage duration. Make temporary connections to maintain service in
areas adjacent to work area.

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK
A. Demolish and extend existing electrical work under provisions of Section 01120, Section

02072, and this Section.
B. Remove, relocate, and extend existing installations to accommodate new construction.
C. Remove abandoned wiring to source of supply.
D. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling

finishes.  Cut conduit flush with walls and floors, and patch surfaces.
E. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit

servicing them is abandoned and removed.  Provide blank cover for abandoned outlets, which
are not removed.

F. Disconnect and remove abandoned panelboards and distribution equipment.
G. Disconnect and remove electrical devices and equipment serving utilization equipment that has

been removed.
H. Disconnect and remove abandoned luminaires.  Remove brackets, stems, hangers, and other

accessories.
I. Repair adjacent construction and finishes damaged during demolition and extension work.
J. Maintain access to existing electrical installations which remain active.  Modify installation or

provide access panel as appropriate.
K. Extend existing installations using materials and methods compatible with existing electrical

installations, or as specified.
L. Where existing construction is removed to provide working and extension access to existing

utilities, contractor shall remove doors, piping, conduit, outlet boxes, wiring, light fixtures, air
conditioning ductwork and equipment, etc., to provide this access and shall reinstall same upon
completion of work in the areas affected.

M. Where partitions, walls, floors, or ceilings of existing construction are being removed, all
contractors shall remove and reinstall in locations approved by the Architect all devices
required for the operation of the various systems installed in the existing construction.

N. During the construction and remodeling, portions of the project shall remain in service.
 Construction equipment, materials, tools, extension cords, etc., shall be arranged so as to
present minimum hazard or interruption to the occupants of the building.

O. Certain work during the demolition phase of construction may require overtime or nighttime
shifts or temporary evacuation of the occupants.  Coordinate and schedule all proposed down
time with the Owner`s Representative at least 72 hours in advance.

P. All existing lighting fixtures, switches, outlets, speakers, materials, equipment and
appurtenances not included in the remodel or alteration areas are to remain in place and shall
remain in service.
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Q. Electrical equipment, outlets, speakers, circuits to mechanical and building systems equipment,
etc., which are to remain but which are served by conduit and/or circuiting that is disturbed by
the remodeling work, shall be reconnected in such as manner as to leave it in proper operating
condition.

R. Existing branch circuit wiring which is to be removed, shall be pulled from the raceways and the
empty conduit shall be removed to a point of permanent concealment.

S. Within the remodeled or alteration areas where existing walls are being removed, all existing
lighting fixtures, switches, receptacles, other materials and equipment and their appurtenances
shall be removed, where required by the remodel work either shown or specified.

T. New circuiting indicated to be connected to existing panels shall be connected to "spares"
and/or "released" breakers as applicable, or new breakers provided where space is available.
Contractor shall verify the existing panel load and feeder capacity prior to adding any additional
loads.

U. In all the remodeled areas where existing ceilings are being removed and reinstalled, all
existing lighting fixtures, other ceiling mounted devices (i.e. smoked detectors, speakers, etc.)
and their appurtenances shall be removed and reinstalled, unless otherwise shown or
specified.  This also applies to new ceiling installations.

3.04 CLEANING AND REPAIR
A. Clean and repair existing materials and equipment which remain or are to be reused.
B. Panelboards: Clean exposed surfaces and check tightness of electrical connections.  Replace

damaged circuit breakers and provide closure plates for vacant positions.  Provide typed circuit
directory showing revised circuiting arrangement.

3.05 INSTALLATION
A. Install relocated materials and equipment under the provisions of Section 01120.

3.06 REMOVAL OF MATERIALS
A. The contractor shall modify, remove, and/or relocate all materials and items so indicated on the

drawings or required by the installation of new facilities.  All removals and/or dismantling shall
be conducted in a manner as to produce maximum salvage.  Salvage materials shall remain
the property of the Owner, and shall be delivered to such destination as directed by the Owner.
 Materials and/or items scheduled for relocation and which are damaged during dismantling or
reassembly operations shall be repaired and restored to good operative condition.  The
contractor may, at his discretion and upon the approval of the Owner, substitute new materials
and/or items of like design and quality in lieu of materials and/or items to be relocated.

B. All items which are to be relocated shall be carefully removed in reverse to original assembly or
placement and protected until relocated.  The contractor shall clean, repair, and provide all new
materials, fittings, and appurtenances required to complete the relocations and to restore to
good operative order.  All relocations shall be performed by workmen skilled in the work and in
accordance with standard practice of the trades involved.

C. When items scheduled for relocation are found to be in damaged condition before work has
been started on dismantling, the contractor shall call the attention of the Owner to such items
and receive further instructions before removal. Items damaged in repositioning operations are
the contractor`s responsibility and shall be repaired or replaced by the contractor as approved
by the Owner, at no additional cost to the Owner.

D. Service lines and wiring to items to be removed, salvaged, or relocated shall be removed to
points indicated on the drawings, specified, or acceptable to the Owner. Service lines and
wiring not scheduled for reuse shall be removed to the points at which reuse is to be continued
or service is to remain. Such services shall be sealed, capped, or otherwise tied-off or
disconnected in a safe manner acceptable to the Owner. All disconnections or connections into
the existing facilities shall be done in such a manner as to result in minimum interruption of
services to adjacent occupied areas. Services to existing areas or facilities which must remain
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in operation during the construction period shall not be interrupted without prior specific
approval of the Owner as hereinbefore specified.

E. Within the remodeled or alteration areas, any existing conduit or boxes found without proper
support shall be secured to structure. All abandoned conduit and low voltage wiring systems
shall be removed from the ceiling or wall spaces in its entirety.

END OF SECTION
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SECTION 26 05 19
WIRE, CABLE AND RELATED MATERIALS

PART 1 - GENERAL
1.01 SCOPE

A. Provide 600 volt building wire, cable and connectors and 300 volt wire, cable and connectors.
B. WORK INCLUDED:  Include the following Work in addition to items normally part of this

Section.
1. Wiring for lighting, dimming controls and power.
2. Automatic Control Wiring.
3. Connection of equipment shown.
4. ​Fire Alarm System.​
5. ​Voice Communications and Sound System.​
6. ​Mineral Insulated Cable (MI)​

C. WORK SPECIFIED ELSEWHERE:
1. Heating, ventilating, and air conditioning equipment.
2. Structured cabling system.
3. Coaxial cables

1.02 REFERENCE STANDARDS
A. UL 83 - Thermoplastic-Insulated Wires and Cables
B. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire
C. NFPA 70 - National Electrical Code
D. All wire cable and connectors shall be UL approved.
E. NEMA
F. NEMA Bulletin 119

1.03 ACCEPTABLE MANUFACTURERS
A. 600 VOLT WIRE AND CABLE

1. Southwire
2. Encore
3. Cerro

B. 300 VOLT WIRE AND CABLE
1. Westpenn
2. Beldon
3. Alpha
4. Tappan - Southwire

C. FLEXIBLE CABLE SYSTEMS
1. AFC Modular Cable Systems
2. Kaf-Tech

D. CONNECTORS
1. Ilsco
2. Cooper
3. AMP - TYCO
4. Burndy
5. Ideal
6. 3M
7. O.Z. Gedney
8. Thomas & Betts
9. Buchanan
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1.04 SUBMITTALS
A. Shop drawings shall include, but not limited to:

1. Cutsheets of wire, cable and connectors to indicate the performance, fabrication
procedures, product variations, and accessories.

1.05 REQUIREMENTS OF REGULATORY AGENCIES WORK IN ACCORDANCE WITH:
A. National Electrical Code.
B. Local, municipal, or state codes that have jurisdiction.

PART 2 - PRODUCTS
2.01 WIRING

A. All wire shall be new and continuous without weld, splice, or joints throughout its length.  It must
be uniform in cross-section, free from flaws, scales and other imperfections.

B. WIRE MATERIAL:  Conductors shall be soft drawn, annealed copper.  Aluminum wiring is not
acceptable unless otherwise noted on drawings.

C. TYPES:
1. Provide type ​​​“THHN/THWN-2”​​​ insulation for all buried feeders and service entrance

conductors.
2. Provide type “THHN/THWN-2” insulation for all branch circuits and above grade feeders.
3. All wire No. 8 and larger shall be stranded. All wire No. 10 and smaller shall be stranded

or solid.
4. Provide type "XHHW" or other 90 degrees insulation wiring for branch circuit wiring

installed through continuous rows of fixture bodies.
5. All 300-volt cable including but not limited to telephone, fire alarm, data, CATV and

security shall be UL listed for use in return air plenums.
6. All dimming conductors shall be 300 volt, 75 C plenum rated. Dimming conductors shall

be solid. Stranded conductors are not acceptable.
D. CONDUCTOR SIZES

1. Feeder conductors shall be sized for a maximum of 2% drop in rated voltage at scheduled
load.

2. Branch circuit conductors shall be sized for a maximum 3% drop in the rated voltage to
the longest outlet on the circuit.

3. Minimum wire shall be 12 AWG, unless otherwise shown on Drawings or required by
Code.

4. Minimum wire size for 0-10v dimming controls shall be 18 AWG for conductors not
exceeding 300 feet circuit length (one-way) and 16 AWG for those exceeding 300 feet
(one-way).

E. COLOR CODING: No. 6 or larger shall use tape for color coding. No. 8 and smaller wire shall
be color coded in accordance with the governing authority requirements or as follows:

120/208 Volt
Neutral: White
Phase A: Black
Phase B: Red
Phase C: Blue
Ground: Green

277/480 Volt
Neutral: Gray
Phase A: Purple
Phase B: Brown
Phase C: Yellow
Ground: Green

120/240 Volt
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Neutral: White
Phase A: Black
Phase B: Orange
Phase C: Blue
Ground: Green

0-10 Volt dimming conductors
Purple (source)
Pink (common)

2.02 GROUNDING
A. Permanently connect all conduit work, motors, starters, and other electrical equipment to

grounding system in accordance with NFPA 70.
2.03 METAL CLAD CABLE - TYPE MC (600 VOLT)

A. Provide soft drawn solid copper conductors with type THHN/ THWN-2 insulation rated 90° C in
dry locations. All conductors shall be color coded. Include a white neutral and green insulated
grounding conductor. Branch circuits shall include a double sized neutral when more than one
phase conductors are being utilized. The conductors shall use a binding tape with a printed
legend and assembled in an interlocking steel armor raceway.

2.04 ARMORED CABLE - TYPE AC
A. Not acceptable.

PART 3 - EXECUTION
3.01 WIRE

A. Do not pull wire into conduit until Work of an injurious nature is completed.  Where two or more
circuits run to a single outlet box, each circuit shall be properly tagged. Wyreze or approved
equal may be used as a lubricant where necessary.

B. Splices shall be fully made up in outlet boxes with compression crimp-on type splice
connectors.

C. Joints and splices will not be permitted in service entrance or in feeders.  Joints in branch
circuits will be permitted where branch circuits divide, and then shall consist of one through-
circuit to which the branch shall be spliced.  Joints shall not be left for the fixture hanger to
make.  Connect joints and splices with Buchanan Series "2000" solderless connectors
complete with insulating caps or properly sized twist on wire nuts. “Wago” push-in connectors
are not acceptable.

D. All stranded conductors shall be furnished with lugs or connectors.
E. Connectors furnished with circuit breakers or switches shall be suitable for copper wire

termination.
F. “Sta-Cons” shall be used to terminate stranded conductors on all switches and receptacles.
G. Metal Clad Cable - Type MC

1. All light fixtures shall be connected from a branch circuit junction box using 1/2" flexible
metal conduit or MC cable fixture pigtails not exceeding 8'-0". Provide #12 AWG
conductors. All fixtures must be grounded by using a grounding conductor. Fixture to
fixture wiring installed in accessible ceiling is not permitted. Fixture whips shall not lay on
ceiling tile or grid. Provide caddy clips to provide additional support.

H. All stranded #10 and small conductors shall be terminated with an approved solderless terminal
if the device or light fixture does not have provisions for clamp type securing of the conductor.

I. The jacket for all travelers used on 3-way and 4-way switches shall be pink.
J. Route conductors for 480Y/277 systems in a separate raceway. Do not combine with 208Y/120

volt or 120/240 volt systems.
K. Emergency circuits shall not be routed with normal conductors.
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3.02 BALANCING SYSTEM
A. The load on each distribution and lighting panel shall be balanced to within 10% by proper

arrangement of branch circuits on the different phase legs.  Provide written documentation
showing results.  Submit with O & M manuals.

3.03 LOW VOLTAGE WIRING
A. Low voltage wiring, including dimming conductors, shall be plenum rated. All wiring in

mechanical rooms, electrical rooms, drywall ceiling, inaccessible areas, underground, plaster
ceiling, inside concealed walls areas exposed to occupant view, and other areas subject to
physical damage shall be run in conduit.

B. Low voltage wiring shall be routed in separate raceways from power wiring systems.
C. Sleeves shall be placed in the forms of concrete, masonry and fire rated walls, floor slabs and

beams, for the passage of wiring.  Sleeves should be set in place a sufficient time ahead of the
concrete work so as not to delay the work.  Sleeves shall be rigid galvanized steel.

D. Provide Caddy J-hooks supported independently from other system to support cable at 4-foot
on center or closer if required by manufacturer.

E. Provide a junction box to make up all joints and splices.
F. Provide dimming conductors for all lighting circuits located in spaces with dimmer switches and

theatrical lighting as indicated on the drawings and as specified.
G. All fire alarm cable shall have a RED outer sheathing.
H. All PA/Intercom and Local Sound System cable shall have a  GRAY.

3.04 CABLE SUPPORTS
A. Provide cable supports in all vertical raceways in accordance with Article 300-19 of NFPA 70.

3.05 DEFECTS
A. Defects shall include, but are not to limited to, the following:

1. Tripping circuit breakers under normal operation.
2. Improperly connected equipment.
3. Damaged, torn, or skinned insulation.

END OF SECTION
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SECTION 26 05 33
RACEWAYS

PART 1 - GENERAL
1.01 SCOPE

A. Provide electrical raceways and fittings as shown, scheduled and specified.
B. The types of raceways and fittings required are as follows:

1. Rigid hot-dipped galvanized steel conduit (GRC) (RMC)
2. Intermediate hot-dipped galvanized steel conduit (IMC)
3. Electrical metallic tubing (EMT)
4. PVC (Sch. 40 & 80)
5. Flexible metal conduit (FMC)
6. Liquid-tight flexible metal conduit (LFMC)
7. PVC coated rigid galvanized steel conduit (GRCC)

1.02 REFERENCE STANDARDS
A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2025.
B. ANSI C80.3 - American National Standard for Electrical Metallic Tubing -- Steel (EMT-S); 2020.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
D. UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions.
E. UL 360 - Liquid-Tight Flexible Metal Conduit; Current Edition, Including All Revisions.
F. UL 651 - Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings; Current Edition,

Including All Revisions.
G. UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions.
H. UL 1242 - Electrical Intermediate Metal Conduit-Steel; Current Edition, Including All Revisions.
I. NEMA FB-1
J. NEMA TC3

1.03 ACCEPTABLE MANUFACTURERS
A. Raceways

1. Allied
2. Republic
3. Prime Conduit (Carlon)
4. Wheatland Tube
5. Cantex
6. Western Tube
7. Robroy Industries

B. Fittings
1. Appleton
2. Crouse Hinds
3. Steel City
4. O.Z. Gedney
5. Carlon
6. Raco, Inc.
7. Bridgeport

C. Boxes
1. RACO
2. Thomas and Betts
3. EATON
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4. Crouse-Hinds
5. Appleton

D. Surface
1. Hubbell
2. Wiremold

1.04 SUBMITTALS
A. Product data shall include but not be limited to:

1. Cutsheets for raceways, fitting, solvents, primers, etc.
1.05 REQUIREMENTS OF REGULATORY AGENCIES WORK IN ACCORDANCE WITH

A. NFPA 70 
B. Local, municipal, or state codes that have jurisdiction.

PART 2 - PRODUCTS
2.01 CONDUIT AND FITTINGS

A. Rigid Galvanized Steel Conduit (GRC/RMC)
1. Construction, Materials, Codes, Standards:

a. Article 344 - NFPA 70.
b. Hot-dip galvanized rigid steel conduit, galvanized after fabrication. Products shall

comply with UL 6 and ANSI C80.1. All threads shall be galvanized after cutting. A
uniform zinc coating shall be applied to the inner and outer walls.

c. Fittings shall be threaded and shipped with thread protectors. Set Screw are not
acceptable. Die Cast Fittings are not acceptable.

2. Permitted for use in the following locations:
a. Outdoor or Exterior (Exposed)
b. Indoors, Conditioned Spaces
c. Unconditioned Spaces
d. Underslab (Void Form Slab): where not in contact with earth – only permitted where

indicated on plan.
e. Underslab (Suspended Slab): Permitted – only where indicated on plan.

3. Prohibited Locations: Underground, Corrosive environments, Underslab (Slab on Grade),
Foundation penetrations.

4. Specific Uses: Exposed Exterior installations, where within or attached to masonry or
concrete, where subject to damage.

B. Intermediate Metal Conduit (IMC)
1. Construction, Materials, Codes, Standards:

a. Article 342 - NFPA 70.
b. Conduit shall be similar to rigid steel conduit except thinner wall.
c. Fittings shall be threaded hot-dipped galvanized and shipped with thread protectors.

Set Screw or Die Cast Fittings are not acceptable
d. Products shall comply with UL 1242.

2. Permitted for use in the following locations:
a. Outdoor or Exterior (Exposed)
b. Indoors, Conditioned Spaces
c. Unconditioned Spaces
d. Underslab (Void Form Slab): not in contact with earth only as indicated on plan.
e. Underslab (Suspended Slab): only where indicated on plan.

3. Prohibited Locations: Corrosive Environment, Underground, Underslab (Slab on Grade),
Foundation Penetrations

4. Specific Uses: Exposed exterior locations, Rooftops exposed to sunlight
C. Electrical Metallic Tubing (EMT)

1. Construction, Materials, Codes, Standards:
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a. Article 358 - NFPA 70.
b. EMT shall be made of hot-dip galvanized strip steel. The interior shall be coated with

a corrosion-resistant lubricant for ease of wiring pulling.
c. Shall utilize steel insulated throat, set-screw connectors and steel set-screw

couplings in all indoor conditioned spaces.
d. Shall utilize steel insulated throat, threadless, watertight compression type

connectors and steel threadless watertight compression type coupling in all non-
conditioned spaces and in grout filled CMU walls.

e. Die-cast fittings of any type are not permitted.
f. Split bushings will not be permitted.
g. Products shall comply with UL 797 and ANSI C80.3.

2. Permitted for use in the following locations:
a. Indoors, Conditioned Spaces
b. Unconditioned Spaces

3. Prohibited Locations: Corrosive Environment, Underground, Underslab (all types), Wet or
Damp Locations, Exteriors, Within Concrete, foundation penetrations.

4. Specific Uses: Primary use conduit for indoor spaces, where conditioned. Unconditioned
locations shall require use of insulated throat water tight fittings.

D. Rigid Nonmetallic Conduit (PVC Schedule 40 & 80)
1. Construction, Materials, Codes, Standards:

a. Article 352 and 300.6 - NFPA 70.
b. Conduit shall be schedule 40 or 80 polyvinyl chloride (PVC), UV stabilized, rated for

90°C conductors.
c. Fittings shall be solvent weld socket type.
d. Products shall comply with UL 651.

2. Permitted for use in the following locations:
a. Underground (Earth, outside foundation perimeter)
b. Underslab (Slab on Grade): only where indicated on plan.
c. Under Driveways, roadways, or vehicular crossings, and where required by Utility

Company: PVC Schedule 80
1) PVC Schedule 40 allowed where concrete encased.

3. Prohibited Locations: return air Plenums, interstitial spaces, Outdoor or Exterior
(Exposed), Unconditioned spaces, corrosive environments, underslab (suspended or void
form), foundation penetrations.

4. Specific Uses: For use underground or underslab (Slab on grade). Underground use is
approved for all locations where transiting a project site, not underneath any foundation.
For locations under the footprint of building/foundation, use only authorized where
indicated on drawings.

E. Flexible Metal Conduit (FMC/Greenfield)
1. Construction, Materials, Codes, Standards:

a. Article 348 - NFPA 70.
b. Spirally wound continuously interlocked zinc coated strip steel.
c. Fittings shall be one screw for smaller than 1-1/2-inch, two screw for 1-1/2-inch and

larger, double clamp steel or malleable iron, either cadmium plated or hot-dip
galvanized.

d. Products shall comply with UL 360.
2. Permitted for use in the following locations:

a. Indoors, Conditioned Spaces.
3. Prohibited Locations: outdoors/Exterior, unconditioned spaces,  Corrosive, Wet, Concrete,

underslab(all types), underground, foundation penetrations.
4. Specific Uses and Applications: For use in connection to rotating equipment within

conditioned spaces, including plenums.  Also permitted for use with empty raceways in
walls for use with Low Voltage, AV, telecom cabling.
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F. Liquid-Tight Flexible Steel Conduit (LFMC/Seal Tite)
1. Construction, Materials, Codes, Standards

a. Article 350 - NFPA 70.
b. Spirally wound continuously interlocked zinc coated strip steel with a UV stabilized

polyvinyl chloride (PVC) outer jacket bonded to the conduit.
c. Fittings shall be compression type, malleable iron, with insulated throat, either

cadmium plated or hot-dip galvanized. Plastic is not acceptable.
2. Permitted for use in the following locations:

a. Outdoor or Exterior (Exposed)
b. Indoors, Conditioned Spaces
c. Unconditioned Spaces

3. Prohibited Locations: Concrete, corrosive, underground, underslab (all types), foundation
penetrations.

4. Specific Uses and Applications: Primary use is connection to rotating equipment at
unconditioned spaces. Transformer Primaries and Secondaries (excluding service
transformer).

G. PVC Coated Rigid Galvanized Steel Conduit (GRCC/Plastibond)
1. Construction, Materials, Codes, Standards:

a. Article 344 and 300.6 - NFPA 70.
b. Conduit shall be same as rigid metal conduit with a factory-applied 40-mil-thick

covering of polyvinyl chloride (PVC) bonded to the metal, coated inside and outside.
2. Permitted for use in the following locations:

a. Outdoor or Exterior (Exposed): except for stub-ups and penetrations.
b. Corrosive Environment: required throughout

1) Where corrosive environments exist, such as pools, pool pump room, corrosive
chemical storage, GRCC shall be provided throughout, up to the point of sealed
penetration into a non-corrosive environment.

c. Underground (Earth, outside foundation perimeter): Required at bends of 15° or
greater, Penetrations through concrete, Stub-ups through foundation or grade at
concrete.

d. Foundation Penetrations
3. Prohibited Locations: extended runs exposed to sunlight, Plenums, Underslab except for

penetrations (all foundation types).
4. Specific Uses: For use at Cooling Towers, Pools, Pool Decks, Pool pump rooms, chemical

storage, corrosive environments.
2.02 PULL BOXES

A. Exterior in-ground pull boxes shall be concrete or polymer as manufactured by Brooks,
Dalworth, Hubbell Quazite, or approved equivalent. Covers shall include identification of
systems contained.

B. Where located in Roadways, Parking Lots, or Traffic zones, Pullboxes shall be rated to accept
a minimum 25,000 lb. load.

C. All Pullboxes shall be sized based on NEC wire-bending requirements at each individual
location.

D. Covers shall include identification of systems contained, such as:
1. Electrical
2. Telecom
3. Communications
4. Others, as required.

E. Pull boxes in pole bases shall be as manufactured by Carlon.
F. Pullboxes shall be provided in all raceway systems upon exceeding the following conditions:

1. The equivalent of 270° in conduit bends, or after (3) 90° bends.
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2. Any 400ft of linear conduit or duct bank continuous segments.
3. Where required to make transitions to prevent the damaging of conductor insulation.

2.03 WIREWAYS
A. Wireways shall be made of not less than 16-gauge sheet steel for 4 inch and 6 inch square

sizes and 14 gauge steel for 8 inch and 12 inch square sizes.  Couplings end plates, and
knockouts shall be furnished as required.  Each section of wireways shall be rigidly supported.

B. The finish shall be ANSI-49 gray epoxy paint applied by a cathodic electrode position paint
process over a corrosion resistant phosphate preparation for NEMA 1 wireways.  Provide
galvanized steel for NEMA 3R wireways.  NEMA 3R wireways and auxiliary gutters are for
horizontal mounting only.

2.04 BUSHINGS
A. Provide nylon bushing on end of all low voltage cabling system conduits (sleeves, rough-ins,

etc.).
B. Provide Grounding Bushing as required in 260526.

PART 3 - EXECUTION
3.01 PROVIDE CONDUIT AS FOLLOWS:

A. GENERAL: The Drawings are diagrammatic and are intended to show the general location of
outlets, devices, fixtures, and arrangement and control of circuits. The Contractor shall
determine exact locations by actual measurement of the building or by reference to the
Architectural Drawings.

B. All wiring shall be installed in galvanized rigid steel, rigid aluminum conduit or electrical steel
tube (EMT) unless otherwise noted or specified. Each raceway shall be sized to contain the
number of conductors required to comply with the latest edition of NFPA 70. Conduit sizes that
are scheduled or shown on the drawings shall take preference.

C. Raceways shall not be routed below or within slab-on-grade foundations, or below grade of
suspended slab structures, unless specifically noted or indicated otherwise on plan.

D. Raceways may only be installed suspended in crawl space as specifically indicated on plan.
Raceways in crawl spaces shall be RMC, IMC, or Schedule 80 PVC, properly supported as
required by the NEC.

E. EMT in sizes up to 4 inches when concealed or not exposed to damage and located indoors
only. (EMT is not acceptable in wet and damp location.)

F. MINIMUM SIZE: ​​3/4 inch​​.
G. Flexible conduit of any type shall not be used except for connections to rotating or vibrating

equipment, or where use for low voltage raceways.  All conduit shall be provided as a rigid type
conduit for homeruns, runs between termination boxes, outlets, etc.

H. Fixture whips: Refer to ​265119​ for additional information.
I. Of such size, and so installed that conductors may be drawn in without injury or excessive

strain.
J. Where entering panels, pull boxes, junction boxes, or outlet boxes, shall be secured in place

with lock nuts inside and outside, and insulated bushings inside.
K. Have Red seal type VCC or approved equal cable supports in risers, as required by NFPA 70.
L. Have ends reamed after cutting and application of die.
M. Keep conduit corked and dry during construction and swab out before conductors are pulled.
N. Have bends and offsets made with approved tools. Bends or offsets in which the pipe is

crushed or deformed shall not be installed.
O. Have O.Z. Gedney or approved equal expansion fittings where crossing building expansion

joints.
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P. Fixtures in finished areas having suspended acoustical ceilings shall be connected to outlet
boxes of lighting grid by flexible metal conduit; length not to exceed ten feet (six feet if using
3/8” manufactured fixture “whips”).

Q. Outlet boxes in partitions shall never be set back-to-back. They shall be offset to prevent undue
noise transmission from room to room.

R. Each entire conduit system shall be installed complete before any conductors are drawn in.
Every run of conduit shall be finished before covering up to guard against obstructions and
omissions.

S. Sleeves shall be placed in the forms of concrete, masonry and fire rated walls, floor slabs and
beams, for the passage of conduits. Sleeves should be set in place a sufficient time ahead of
the concrete work so as not to delay the work. Sleeves shall be rigid galvanized steel with a
minimum thickness of 1.07MM and set to extend 4” above slab.

T. All pipe penetrations through walls and concrete floors shall be fire rated by applying USG
Thermafiber in the space between the concrete and the pipe. The fire rating shall be
additionally sealed by using 3M brand model CP 25 or 303 fire barrier caulk and putty. All fire
rating material shall be installed in accordance with manufacturer`s printed instructions.

U. All conduit shall be cleaned and swabbed to remove all foreign matter and moisture prior to
pulling wire and cable. All boxes in which conduits terminate shall be cleaned of all concrete
mortar and other foreign matter.

V. Provide #30 nylon pulling line in all conduits in which permanent wiring is not installed.
W. All conduit shall be securely fastened and supported using hot galvanized malleable iron one-

hole pipe straps, clamps, hanger or other means approved by the engineer. Supports shall be
as required per NEC. Tie wire shall not be used as support or securing means. Support conduit
independently of ceiling hanger wire. Use all thread rods to support outlet boxes, junction boxes
and conduit.

X. Contact the Architect and Engineer for an installation review before covering any below grade
or above grade conduit.

Y. All new outlets shall be flush mounted. In remodeled areas where wall construction prohibits
flush mounting, provide Hubbell 2400 series, unless noted otherwise. Verify exact location and
routing with architect before installation.

Z. Contractor shall not penetrate waterproof barriers without using proper fitting to maintain
barriers. This shall include exterior walls and slabs. Coordinate with Architect for proper
methods.

3.02 CONDUIT ROUTING
A. Conduit shall be concealed and by using the shortest practicable route between outlets,

including where located on CMU walls.
B. Conduit may be exposed in electrical and mechanical rooms, and central plants, or other

industrial type facilities such as warehouses or production plants.
C. Install risers, drops, offsets to avoid ductwork and structural components. Ductwork and

structural systems shall take precedence to conduit.
D. Any exposed and visible conduit shall be parallel and perpendicular based on the lines of the

building (such as ceiling lines, wall blocking lines, or architectural feature lines) using structural
systems to conceal conduit visibility at all opportunities.

E. Concealed conduit shall be run in as direct manner as possible, using long bends. All bend radii
shall be 12x conduit diameter. Condulets in lieu of elbows where ease of installation and
appearance warrant their use – confirmation with architect is required for this use.

F. Conduit shall be continuous, with no more than (4) quarter bends between terminals, cabinets,
boxes, or pullboxes is acceptable. Contractor is expected to provide wireway or boxes at
appropriate intervals, in accordance with NFPA 70 for wire bending space. All conduit shall be
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electrically continuous throughout, including across boxes and cabinets. Terminals of all
conduit shall be provided with double lock nuts and bushing, or terminated on conduit hubs.
Use of Running Threads prohibited.

3.03 CONDUIT CORROSION PROTECTION
A. Branch circuit conduits installed in concrete slabs on fill or grade shall be positioned in a

manner to ensure complete concrete cover.  In no case shall such conduits be exposed below
or above the slab surfaces, or penetrate the waterproof membrane.

B. Conduit installed in concrete shall be structure shall be rigid or IMC.
C. At locations where metallic conduits pass through slabs on grade or transitions below grade,

PVC coated rigid galvanized conduit shall be used. ​​
D. Conduit installed in the air gap between the water-resistant barrier and finish brick shall not

exceed 2-ft. in length.
3.04 EXPANSION JOINTS

A. Install approved expansion fitting in all conduit runs in excess of 150 feet or when crossing
building expansion joints.

3.05 OUTLET AND JUNCTION BOXES
A. Provide an approved galvanized outlet box with adequate volume for number of conductors

installed.
B. Provide standard galvanized switch boxes of the required number of gangs.  Switch boxes

where conduit is exposed shall be handy boxes or approved equal.
C. Outlet boxes for receptacles shall be similar to Universal 52151 with suitable raised cover.

 Receptacle boxes where conduit is exposed shall be handy boxes or approved equal.
D. Weatherproof boxes shall be FS or FD. Provide these boxes in all non-conditioned areas,

exterior areas and natatoriums.
E. Outdoor boxes shall be NEMA 3R, with conduit connections made by Myers Hubs.
F. See notes and details on Drawings for special box requirements.
G. Provide junction boxes required to facilitate installation of the various conduit systems.  Provide

support boxes required for risers, each complete with approved cable supports as described
elsewhere in this Division.

H. Outlet boxes for drywall shall be standard galvanized 4" square boxes with the appropriate
device cover. Secure all outlet boxes with a backing brace connected to two adjacent studs.
Mounting brackets with a single ear to rest against the backing sheet rock are not acceptable.

I. Provide floor outlet fittings for telephone to match fittings for duplex floor receptacles.
J. Provide 3-1/2” deep gangable masonry boxes in all masonry wall (CMU).   Steel City GW-135-

G or approved equal.
K. Provide shallow 4”x4” boxes in all demountable partitions.
L. Metallic boxes located in fire rated walls or partitions shall be separated by a minimum

horizontal distance of  24 in.  This minimum separation distance between metallic boxes may
be reduced when “ Wall Opening Protective Materials” (CLIV) are installed according to the
requirements of their Classification.  Metallic boxes shall not be installed on opposite side of
walls or partitions of staggered stud construction unless “Wall Opening Protective Materials” are
installed with the metallic boxes in accordance with Classification requirements for the
protective materials.

M. Junction, pull boxes, condulets, gutters, disconnects, contactors, etc., above 2-foot x 2-foot grid
ceilings shall be mounted within 18-inches of ceiling grid. Above 2-foot x 4-foot grid ceiling they
shall be mounted within 30-inches of ceiling grid. All junction box, pull box, gutter openings
shall be side or bottom accessible.
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N. Junction boxes are prohibited above drywall or plaster ceilings except for lighting; and those
must be mounted directly over light fixture opening. Route power, PA, fire alarm conduits to
nearest lay-in ceiling.

3.06 THRU-WALL SEALS
A. Provide O.Z. Gedney “Thru-wall” seals for all conduits passing through concrete structure

below grade, above grade, and floor penetrations below grade.  These prevent moisture from
entering the building.

B. Straight sleeves are not acceptable.
3.07 PULL BOXES

A. Interior Pull boxes shall be provided for conduit systems as required and shall be constructed of
galvanized steel of not less than gauge and size specified by National Electrical Code. Size pull
boxes per Article 314.28 - NFPA 70. 

B. Where two or more feeders pass through a common pull box, they shall be tagged to indicate
clearly their electrical characteristics, circuit number, and panel designation.

C. Exterior in-ground pull boxes shall have open bottoms with sand and rock beds below box for
drainage of water. Provide closed bottom boxes where specified. Closed bottom boxes shall be
provided with sumps for portable pump to allow for extracting water. Refer to details on the
drawings.

D. Pull boxes mounted in pole bases shall be coordinated with the pour of the pole base and shall
be flush with finished footing.

3.08 WIREWAYS
A. Wireways shall be installed as indicated or required and locations shall be coordinated with

architect.
B. Wiring in wireways shall be neatly bundled, tied and suitably tagged.

3.09 UNDERGROUND DUCTBANK SYSTEM
A. DUCT SYSTEM

1. The duct system shall consist of Schedule 40 PVC or type 1-EB PVC conduits encased in
​​red​​ concrete as detailed on the drawings. Use rigid conduit for stub-ups and the last ten
feet at the end of each ductbank. Duct lines shall be laid to a minimum grade of 4 inches
per 100 feet and shall be free from either horizontal or vertical waves. Duct lines shall be
straight unless otherwise noted on the drawings. Duct lines shall be installed so that the
top of concrete in encased duct lines is not less than 24 inches below finished grade or
finished paving at any point. Changes in direction or runs exceeding a total of 10 degrees,
either vertical or horizontal, shall be accomplished by long sweep bends having a
minimum radius of curvature of 5 feet. The long sweep bends may be made up of one or
more curved or straight sections and/or combinations thereof using five degree angle
couplings. Conduit shall be thoroughly cleaned before using or laying. During construction
and after the duct line is completed, the ends of the conduit shall be plugged to prevent
water washing mud into the conduits. Particular care shall be taken to keep the conduits
clean of concrete, dirt, and any other substance during the course of construction.

2. Each single conduit of the duct bank shall be completely encased in steel reinforced
concrete as indicated. The thickness of concrete encasement indicated is the minimum
thickness, and may be increased to fit the actual shape of trench.

3. Concrete for duct bank envelopes shall be standard 2000 psi concrete mix as described in
Division 03, ​and be colored deep red for permanent marking of underground electrical
work.  The concrete red pigment shall be pure inorganic natural metallic base pigment,
approved by the Engineer before use.  Organic pigments will not be permitted.  The
approved pigments shall be mixed four pounds per yard of cement​.
a. Envelopes may be poured directly against sides of trenches if the "cut" is clean, even

and free of loose material. All loose dirt and extraneous material shall be removed
from the trenches before and during the pouring of concrete to ensure sound
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envelopes. Concrete shall be carefully spaded during pouring to eliminate all voids
under and between the conduit and honeycombing of the exterior surfaces. Power
driven tampers of agitators shall not be used, unless specifically designed for the
application, in order to ensure that the water-tightness of the conduits is not
destroyed.

b. Generally, each run of envelopes shall be poured in one continuous operation. Where
more than one pour is necessary, each pour shall terminate in a vertical plane. Partial
pours shall not terminate in horizontal or angular planes.

B. For normal underground installation see Section 26 02 00, paragraph 3.1 for Excavating and
Backfilling.

END OF SECTION
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SECTION 26 06 34
LOW VOLTAGE RACEWAY SYSTEM

PART 1 - GENERAL
1.01 GENERAL REQUIREMENTS

A. The requirements of the General Conditions and Supplementary Conditions apply to all work
herein.

1.02 WORK INCLUDED
A. Furnish and install a complete raceway system for telephone system, consisting of cabinets,

conduit, junction boxes, etc. This shall include but not limited to fire alarm, access control,
structured cabling, audio-video, intercommunications, sound reinforcing, intrusion detection,
telephone.

1.03 WORK SPECIFIED ELSEWHERE
A. Section 26 02 00 - Basic Materials and Methods for Electrical 
B. Section 26 05 33 - Raceways 
C. Section 26 05 19 - Wire, Cable and Related Materials 

1.04 WORK NOT INCLUDED
A. Cabling
B. Equipment
C. Division 27
D. Division 28

PART 2 - PRODUCTS
2.01 COMPONENTS

A. Conduit - Refer to Section 26 05 33.
B. Backboards - 3/4" X 4' X 8' fire rated plywood painted white.
C. Outlet Boxes - Refer to Section 26 05 33.
D. Pull and junction boxes - Refer to Section 26 05 33.
E. Floor Boxes - Refer to Section 26 05 33.
F. Cabinets - Consult low voltage system installer/supplier.

PART 3 - EXECUTION
3.01 INSTALLATION

A. Refer to Section 26 05 33 for underground service entrance.
B. Provide pull boxes in telephone conduit runs spaced not greater than 100 ft. apart, and on

backboard side of runs with more than two right angle bends.
C. Place telephone label on pull and junction boxes.
D. Provide pull wire in each telephone run.
E. Provide plywood backboards and duplex receptacle in the telephone equipment room.  Confirm

location on jobsite prior to installation.
F. All terminal cabinets/backboards and conduit shall be sized per the recommendations of the

telephone system installer.
END OF SECTION
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SECTION 27 02 00
BASIC MATERIALS AND METHODS FOR COMMUNICATIONS SYSTEMS

PART 1 - GENERAL
1.01 GENERAL REQUIREMENTS

A. The requirements of the General Conditions and Supplementary Conditions apply to all Work
herein.

B. The Contract Drawings indicate the extent and general arrangement of the systems.  If any
departure from the Contract Drawings are deemed necessary by the Contractor, details of such
departures and the reasons therefore, shall be submitted to the Architect and Engineer for
approval as soon as practicable.  No such departures shall be made without the prior written
approval of the Architect and Engineer.

1.02 SCOPE OF WORK
A. The Work included under this Contract consists of the furnishing and installation of all labor,

material, tools, equipment and services necessary and required to form the complete and
functioning systems in all of its various phases, all as shown on the accompanying Drawings
and/or described in these Specifications.  The contractor shall review all pertinent drawings,
including those of other contracts prior to commencement of Work.

B. This Division requires the furnishing and installing of all items Specified herein, indicated on the
Drawings or reasonably inferred as necessary for safe and proper operation; including every
article, device or accessory (whether or not specifically called for by item) reasonably
necessary to facilitate each system's functioning as indicated by the design and the equipment
specified.  Elements of the work include, but are not limited to, materials, labor, supervision,
transportation, storage, equipment, utilities, all required permits, licenses and inspections.  All
work performed under this Section shall be in accordance with the Project Manual, Drawings
and Specifications and is subject to the terms and conditions of the Contract.

C. The approximate locations of Communications items are indicated on the Drawings.  These
Drawings are not intended to give complete and accurate details in regard to location of outlets,
apparatus, etc.  Exact locations are to be determined by actual measurements at the building,
and will in all cases be subject to the Review of the Owner or Engineer, who reserves the right
to make any reasonable changes in the locations indicated without additional cost to the
Owner.

D. Items specifically mentioned in the Specifications but not shown on the Drawings and/or items
shown on Drawings but not specifically mentioned in the Specifications shall be installed by the
Contractor under the appropriate section of work as if they were both specified and shown.

E. All discrepancies within the Contract Documents discrepancies between the Contract
Documents and actual job-site conditions shall be reported to the Owner or Engineer so that
they will be resolved prior to the bidding, where this cannot be done at least seven (7) working
days prior to bid; the greater or more costly of the discrepancy shall be bid.  All labor and
materials required to perform the work described shall be included as part of this Contract.

F. It is the intention of this Section of the Specifications to outline minimum requirements to furnish
the Owner with a turn-key and fully operating system in cooperation with other trades.

G. It is the intent of the above "Scope" to give the Contractor a general outline of the extent of the
Work involved; however, it is not intended to include each and every item required for the Work.
 Anything omitted from the "Scope" but shown on the Drawings, or specified later, or necessary
for a complete and functioning Communications system shall be considered a part of the
overall "Scope".

H. Coordinate with other contractors on items required for the proper functioning of
communications system and indicated as provided by others, such as power, backboxes,
conduits, sleeves, air conditioning, structural support, etc..
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I. Contractor shall participate in the commissioning process; including but not limited to meeting
attendance, completion of checklists and participation in functional testing.

1.03 RELATED SECTIONS
A. Div 1 and conditions of the contract
B. Div 26 Electrical
C. Div 28 Electronic Safety and Security

1.04 COOPERATION WITH TRADES:
A. Cooperation with trades of adjacent, related, or affected materials or operations shall be

considered a part of this work in order to affect timely and accurate placing of work and bring
together in proper and correct sequence, the work of such trades.

1.05 REFERENCES
A. National Electrical Code (NEC)
B. American Society for Testing and Materials (ASTM)
C. Underwriter's Laboratories, Inc. (UL)
D. Insulated Cable Engineer's Association (ICEA).
E. National Electrical Manufacturer's Association (NEMA).
F. Institute of Electrical and Electronic's Engineers (IEEE).
G. American National Standards Institute (ANSI).
H. National Fire Protection Association (NFPA).
I. International Energy Conservation Code (IECC).
J. BICSI (Building Industry Consulting Services International)
K. Owner’s Design Guidelines and Construction Standards
L. Local, county, state and federal regulations and codes in effect as of date of installation.

1.06 COMPLETE FUNCTIONING OF WORK:
A. All work fairly implied as essential to the complete functioning of the electrical systems shown

on the Drawings and Specifications shall be completed as part of the work of this Division
unless specifically stated otherwise. It is the intention of the Drawings and Specifications to
establish the types of the systems, but not set forth each item essential to the functioning of the
system.  In case of doubt as to the work intended, or in the event of amplification or clarification
thereof, the Contractor shall call upon the Architect for supplementary instructions, Drawings,
etc.

B. Contractor shall review all pertinent Drawings and adjust his work to all conditions shown there
on.  Discrepancies between Plans, Specifications, and actual field conditions shall be brought
to the prompt attention of the Architect.
1. Approximate location of communications outlets, devices, equipment cabinets, cable

trays, conduits and sleeves, etc., are indicated on the Drawings.  However, the Drawings,
do not give complete and accurate detailed locations of such items and exact locations
must be determined by actual field measurement.  Such locations will, at all times, be
subject to the approval of the Architect.

2. Communicate with the Architect and secure his approval of any location about which there
may be the least question.  Outlets obviously placed in a location not suitable to the
finished room or without specific approval, shall be removed and relocated when so
directed by the Architect.  Location of ceiling devices shall be coordinated with reflected
ceiling plans.

C. Additional coordination with mechanical, electrical, plumbing contractor may be required to
allow adequate clearances for all building components.  Contractor to notify Architect and
Engineer of unresolved clearances, conflicts or equipment locations.
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1.07 SCHEMATIC NATURE OF CONTRACT DOCUMENTS
A. The contract documents are schematic in nature in that they are only to establish scope and a

minimum level of quality.  They are not to be used as actual working construction drawings.
 The actual working construction drawings shall be the approved shop drawings.

1.08 QUALITY ASSURANCE
A. Contractor shall have a complete working knowledge of the communications system being

installed.
B. Contractor shall have installed similar-sized systems in at least ten (10) other projects in the

last five (5) years prior to this bid and be regularly engaged in the business of installation of the
types of systems specified in this document.

C. Contractor and individual installation crew members shall be experienced and qualified to
perform the work specified herein at time of bid submission.  All onsite supervision personnel
that will be assigned to this project shall be listed in the Pre-Installation Submittal.
1. 80% shall have a minimum of three (3) years of experience in the installation of the types

of systems, equipment, and cables specified in this document prior to this bid.
2. All installation team members must demonstrate knowledge and compliance with all

applicable methods, standards, and codes.
3. All members of the Structured Cabling System installation team shall be certified by the

Structured Cabling System Assurance Warranty provider as having completed the
necessary training to complete their part of the installation and capable of an installation
that falls under manufacturer’s guidelines necessary to obtain the Manufacturer’s System
Assurance Warranty.

4. Any personnel substitutions shall be noted in writing to the Owner.
D. A BICSI RCDD shall supervise and approve all on-site structured cabling work as a recognized

member of the Contractor’s installation team.
E. Contractor shall obtain Communications system product manufacturer’s certification if

applicable.
F. Refer to General Conditions for other requirements.

1.09 CONTRACTOR REQUIREMENTS
A. In order to accomplish the conditions of this agreement, the Contractor shall perform the

specific duties listed herein.
B. Contractor shall provide and pay for all labor, supervision, tools, equipment, test equipment,

tests and services to provide and install a complete communications cabling infrastructure
system.  Pay all required sales, gross receipts, and other taxes.

C. Insurance
1. The Contractor shall procure, submit for review, and maintain for the duration of this

agreement, insurance against claims for injuries to persons or damages to property which
may arise from, or in connection with, the performance of work hereunder by the
Contractor, his agents, representatives, employees or subcontractor. The Contractor shall
pay the cost of such insurance.

2. The Owner, its directors, officers, representatives, agents and employees, respectively,
shall have no responsibility to the Contractor with respect to any insurance in accordance
with the provisions set forth herein.

D. Regulatory Requirements
1. Communications Contractor shall supply all city, county, and state telecommunication

cabling permits required by Authority Having Jurisdiction (AHJ).
2. Communications Contractor shall be licensed and/or bonded as required for

telecommunications/low voltage cabling systems.
E. Privacy and Confidentiality
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1. The Contractor will respect and protect the privacy and confidentiality of Owner, its
employees, processes, products, and intellectual property to extent necessary, consistent
with the legal responsibilities of the Owner policies.

2. Contractors shall sign a non-disclosure agreement and abide by the requirements to keep
confidential all information concerning bid documents and this project.

F. Use of Subcontractors
1. Successful bidder shall inform the Owner’s contact and General Contractor in writing

about the intention to use Subcontractors and the scope of work for which they are being
hired.

2. The Owner or Owner’s designated contact must approve the use of Subcontractors in
writing prior to the Subcontractor’s hiring and start of any work.

G. The Contractor’s designated Project Manager will be recognized as the single point of contact.
The Project manager shall oversee all work performed to ensure compliance with specifications
as outlined in bid documents (which includes all specifications, references, and drawings) to
ensure a quality installation and attend project meetings with the telecommunication consultant,
the Owner and others.

H. Coordination
1. Coordinate installation work with other trades (examples include ceiling grid contractors,

HVAC and sheet metal contractors, etc.) to resolve procedures and installation placement
for cable trays and cable bundle pathways.

2. The goal of this coordination will be to establish priority pathways for critical data/voice
network cable infrastructure, materials, associated hardware, as well as mitigate delays to
the project and to allow service access for communications components.

3. Exchange information and agree on details of equipment arrangements and installation
interfaces.

4. Coordinate with electrical contractors and plan for the pathway routes used
communications cabling to minimize cable lengths. Report any potential over distance
cable runs for approval before pulling the cables.

5. Record agreements with other trades and distribute record to other participants, Owner
and telecommunication consultant.

1.10 DATE OF FINAL ACCEPTANCE
A. The date of final acceptance shall be the date of owner occupancy, or the date all punch list

items have been completed or final payment has been received.  Refer to Division One for
additional requirements.

B. The date of final acceptance shall be documented in writing and signed by the architect, owner
and contractor.

1.11 DEFINITIONS AND SYMBOLS
A. General Explanation:  A substantial amount of construction and Specification language

constitutes definitions for terms found in other Contract Documents, including Drawings which
must be recognized as diagrammatic and schematic in nature and not completely descriptive of
requirements indicated thereon.  Certain terms used in Contract Documents are defined
generally in this article, unless defined otherwise in Division 1.

B. Definitions and explanations of this Section are not necessarily either complete or exclusive,
but are general for work to the extent not stated more explicitly in another provision of the
Contract Documents.

C. Indicated: The term "Indicated" is a cross-reference to details, notes or schedules on the
Drawings, to other paragraphs or schedules in the Specifications and to similar means of
recording requirements in Contract Documents.  Where such terms as "Shown", "Noted",
"Scheduled", "Specified" and  "Detailed" are used in lieu of "Indicated", it is for the purpose of
helping the reader locate cross-reference material, and no limitation of location is intended
except as specifically shown.
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D. Directed:  Where not otherwise explained, terms such as "Directed", "Requested", "Accepted",
and "Permitted" mean by the Architect or Engineer.  However, no such implied meaning will be
interpreted to extend the Architect's or Engineer's responsibility into the Contractor's area of
construction supervision.

E. Reviewed:  Where used in conjunction with the Engineer's response to submittals, requests for
information, applications, inquiries, reports and claims by the Contractor the meaning of the
term "Reviewed" will be held to limitations of Architect's and Engineer's responsibilities and
duties as specified in the General and Supplemental Conditions.  In no case will "Reviewed" by
Engineer be interpreted as a release of the Contractor from responsibility to fulfill the terms and
requirements of the Contract Documents.

F. Furnish:  Except as otherwise defined in greater detail, the term "Furnish" is used to mean
supply and deliver to the project site, ready for unloading, unpacking, assembly, installation,
etc., as applicable in each instance.

G. Install:  Except as otherwise defined in greater detail, the term "Install" is used to describe
operations at the project site including unloading, unpacking, assembly, erection, placing,
anchoring, applying, working to dimension, finishing, curing, protection, cleaning and similar
operations, as applicable in each instance.

H. Provide:  Except as otherwise defined in greater detail, the term "Provide" is used to mean
"Furnish and Install", complete and ready for intended use, as applicable in each instance.

I. Installer:  Entity (person or firm) engaged by the Contractor or its subcontractor or
Sub-contractor for performance of a particular unit of work at the project site, including
unloading, unpacking, assembly, erection, placing, anchoring, applying, working to dimension,
finishing, curing, protection, cleaning and similar operations, as applicable in each instance.  It
is a general requirement that such entities (Installers) be expert in the operations they are
engaged to perform.

J. Imperative Language:  Used generally in Specifications.  Except as otherwise indicated,
requirements expressed imperatively are to be performed by the Contractor.  For clarity of
reading at certain locations, contrasting subjective language is used to describe responsibilities
that must be fulfilled indirectly by the Contractor, or when so noted by other identified installers
or entities.

K. Minimum Quality/Quantity:  In every instance, the quality level or quantity shown or specified is
intended as minimum quality level or quantity of work to be performed or provided.  Except as
otherwise specifically indicated, the actual work may either comply exactly with that minimum
(within specified tolerances), or may exceed that minimum within reasonable tolerance limits. In
complying with requirements, indicated or scheduled numeric values are either minimums or
maximums as noted or as appropriate for the context of the requirements. Refer instances of
uncertainty to Owner or Engineer via a request for information (RFI) for decision before
proceeding.

L. Abbreviations and Symbols: The language of Specifications and other Contract Documents
including Drawings is of an abbreviated type in certain instances, and implies words and
meanings which will be appropriately interpreted.  Actual word abbreviations of a self-
explanatory nature have been included in text of Specifications and Drawings.  Specific
abbreviations and symbols have been established, principally for lengthy technical terminology
and primarily in conjunction with coordination of Specification requirements with notations on
Drawings and in Schedules.  These are frequently defined in Section at first instance of use or
on a Legend and Symbol Drawing.  Trade and industry association names and titles of
generally recognized industry standards are frequently abbreviated.  Singular words will be
interpreted as plural and plural words will be interpreted as singular where applicable and
where full context of Contract Documents so indicate.  Except as otherwise indicated, graphic
symbols and abbreviations used on Drawings and in Specifications are those recognized in
construction industry for indicated purposes.  Where not otherwise noted symbols and
abbreviations are defined by 1993 ASHRAE Fundamentals Handbook, chapter 34
"Abbreviations and Symbols", ASME and ASPE published standards.



Northside ISD - Powell ES - Play
Area Canopy Demo  27 02 00 - 6  Basic Materials And Methods For

Communications Systems 

1.12 DELIVERY, STORAGE, AND HANDLING
A. Deliver products to the project properly identified with names, model numbers, types, grades,

compliance labels, and other information needed for identification.
B. Deliver products to the project at such time as the project is ready to receive the equipment,

pipe or duct properly protected from incidental damage and weather damage.
C. Damaged equipment shall be promptly removed from the site and new, undamaged equipment

shall be installed in its place promptly with no additional charge to the Owner.
1.13 SUBMITTALS

A. Coordinate with Division 01 for submittal timetable requirements, unless noted otherwise within
thirty (30) days after the Contract is awarded. The Contractor shall submit an electronic copy of
a complete set of shop drawings and complete data covering each item of equipment or
material. The submittal of each item requiring a submittal must be received by the Architect or
Engineer within the above thirty day period. The Architect or Engineer shall not be responsible
for any delays or costs incurred due to excessive shop drawing review time for submittals
received after the thirty (30) day time limit. The Architect and Engineer will retain a copy of all
shop drawings for their files. All literature pertaining to items subject to Shop Drawing submittal
shall be submitted at one time. Submittals shall be placed in one electronic file in PDF 8.0
format and bookmarked for individual specification sections. Individual electronic files of
submittals for individual specifications shall not be permitted. Each submittal shall include the
following items:
1. A cover sheet with the names and addresses of the Project, Architect, MEP Engineer,

General Contractor and the Subcontractor making the submittal.  The cover sheet shall
also contain the section number covering the item or items submitted and the item
nomenclature or description.

2. An index page with a listing of all data included in the Submittal.
3. A list of variations page with a listing all variations, including unfurnished or additional

required accessories, items or other features, between the submitted equipment and the
specified equipment.  If there are no variations, then this page shall state "NO
VARIATIONS".  Where variations affect the work of other Contractors, then the Contractor
shall certify on this page that these variations have been fully coordinated with the
affected Contractors and that all expenses associated with the variations will be paid by
the submitting Contractor.  This page will be signed by the submitting Contractor.

4. Equipment information including manufacturer's name and designation, size, performance
and capacity data as applicable.  All applicable Listings, Labels, Approvals and Standards
shall be clearly indicated.

5. Dimensional data and scaled drawings as applicable to show that the submitted
equipment will fit the space available with all required Code and maintenance clearances
clearly indicated and labeled at a minimum scale of 1/4" = 1'-0", as required to
demonstrate that the alternate or substituted product will fit in the space available.

6. Identification of each item of material or equipment matching that indicated on the
Drawings.

7. Sufficient pictorial, descriptive and diagrammatic data on each item to show its
conformance with the Drawings and Specifications.  Any options or special requirements
or accessories shall be so indicated.  All applicable information shall be clearly indicated
with arrows or another approved method.

B. Shop Drawings
1. Communications Contractor shall submit, for approval, floor plans that identify all device

locations, device ID, cable routes and quantities, cable types, riser locations, and
references to installation details and diagrams.
a. Communication Contractor shall notify A&E team of any cable routes that will exceed

the permanent link distance limit and get approval before work to start. Without
advance notice and approval from A&E team, the contractor shall be fully responsible
for make corrections as needed to bring all installed cables within the distance limit.
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2. Communications Contractor shall submit, for approval, diagrams that show
communications room layouts, rack layouts (including wall and rack elevations), cabling
riser and interconnection diagrams, etc.

3. Communications Contractor shall submit, for approval, labelling scheme for all
communications devices and cabling components (faceplates, horizontal cables, riser
cables, inter-building cables, racks, patch panels, etc.)  installed.

4. The Contractor shall make any corrections as required by the Engineer and submit
revised shop drawings to the team for approval.

5. Approval by the Engineer of such drawings or schedules shall not relieve the Contractor
from responsibility for deviations from the drawings or specifications, nor shall it relieve the
Contractor from responsibility for errors of any sort in shop drawings or schedules.
 Requests to deviate shall be submitted in writing to the Architect.

6. Drawings shall show the proposed firestop systems and locations, (stamped/embossed by
the PE) to restore/maintain the designed fire rating of the building structure (walls,
ceilings, floors, etc).

7. Shop drawings shall be developed in coordination with other trades (MEP, Architecture,
Structural, etc.) to avoid any collision or conflict and to meet all industry standards best
practices, codes and regulation requirements. By submitting shop drawings on the project,
this Contractor is indicating that all necessary coordination has been completed and that
the systems, products and equipment submitted can be installed in the building and will
operate as specified

8. Additional coordination with other trade contractors may be required to allow adequate
clearances and meet code requirements. All transitions, offsets and relocations as
required by actual field conditions shall be performed by the contractor at no additional
cost to the owner

C. Product Data Submittals
1. Communications Contractor shall submit catalogue cut-sheets that include manufacturer,

trade name, and complete model number for each product specified.  Model number shall
be handwritten and/or highlighted to indicate exact selection.

2. Communications Contractor shall identify applicable specification section reference for
each product performance for each component specified for approval prior to purchase
and installation.

3. Product information sheets for the proposed system test equipment to include certification
of test equipment calibration. Installer is to use test equipment with a calibration date
within one year of test date. Installer is to recalibrate and resubmit if necessary.

4. All data sheets shall be organized by specification sections and provided with table of
contents. All products required shall be included in one submittal.

5. All product substitutions shall be submitted in advance for review and approval before
being included in product submittal package.

6. Certification by the General Contractor and Subcontractor that the material submitted is in
accordance with the Drawings and Specifications, signed and dated in long hand.
 Submittals that do not comply with the above requirements shall be returned to the
Contractor and shall be marked "REVISE AND RESUBMIT”.

D. Structured Cabling System Warranty
1. The Communications Contractor shall submit appropriate documentation from the

certifying manufacturer showing the project is registered and qualified for the System
Assurance Warranty.

2. All subsequent work shall be in accordance with approved submittals. The
Communications Contractor shall not perform any portion of the work requiring approval of
the System Assurance Warranty manufacturer’s warranty registration qualification
procedures that would disqualify any part or all of the wiring system from that warranty
qualification.

E. Qualifications
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1. Communications Contractor shall submit a list of the Contractor’s previous projects that
demonstrate qualification for this project.  This list shall include, but not be limited to:
a. At least ten (10) other projects in the last five (5) years
b. Name and location of project
c. Project contacts, email addresses, and phone numbers
d. Total square footage
e. Total number of cables/drops
f. Types of media

2. Communications Contractor shall submit an up-to-date and valid statement of
qualifications for those assigned to perform the work specified herein at time of bid
submission.
a. Communications Contractor Employees
b. Subcontractors

3. Manufacturer certifications for Contractor and installers.
F. Cable Testing Plan

1. The Contractor shall provide a complete and detailed test plan for approval of the cabling
system specified herein, including a complete list of test equipment for copper and fiber
components and accessories prior to beginning cable testing.

2. The following minimal items shall be submitted for review:
a. A testing plan that clearly describes procedures and methods.
b. Product data for test equipment.
c. Certifications and qualifications of all persons conducting the testing.
d. Calibration certificates indicating that equipment calibration meets National Institute

of Standards and Technology (NIST) standards and has been calibrated at least once
in the previous year of the testing date.

e. Examples of test reports, including all graphs, tables, and charts necessary for
display of testing results.

G. Samples
1. For workstation outlet connectors, jack assemblies, housings and faceplates for color

selection and evaluation of technical specifications and requirements. Confirm with
Architect, interior designer, and Owner representative for color before purchasing
materials.

H. Refer to Division 1 for additional information on shop drawings and submittals.
I. Equipment and materials submittals and shop drawings will be reviewed for compliance with

design concept only.  It will be assumed that the submitting Contractor has verified that all items
submitted can be installed in the space allotted.  Review of shop drawings and submittals shall
not be considered as a verification or guarantee of measurements or building conditions.

J. Where shop drawings and submittals are marked "REVIEWED", the review of the submittal
does not indicate that submittals have been checked in detail nor does it in any way relieve the
Contractor from his responsibility to furnish material and perform work as required by the
Contract Documents.

K. Submittals shall be reviewed and returned to the Contractor with one of the following categories
indicated:
1. REVIEWED: Contractor does not need to take further submittal action, shall include this

submittal in the O&M manual, and verify with Architects and other parties (Owner, etc.)
reviewing the submittals that no other correction is required before placing orders and
starting installations.

2. REVIEWED AS NOTED:  Contractor shall submit a letter verifying that required
exceptions to the submittal have been received and complied with including additional
accessories or coordination action as noted, and shall include this submittal and
compliance letter in the O&M manual.  The contractor may order the equipment submitted
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on at the time of the returned submittal providing the Contractor complies with the
exceptions noted.

3. and/or drawings. Contractor shall not order equipment that is not approved. Repetitive
requests for substitutions will not be considered.

4. REVISE AND RESUBMIT:  Contractor shall resubmit new submittal on material,
equipment or method of installation when the alternate or substitute is marked revise and
resubmit, the Contractor will automatically be required to furnish the product, material or
method named in the Specifications and/or provide as noted on previous shop drawings.
 Contractor shall not order equipment marked revise and resubmit.  Repetitive requests for
substitutions will not be considered.

5. CONTRACTOR’S CERTIFICATION REQUIRED:  Contractor shall resubmit submittal on
material, equipment or method of installation. The Contractor’s stamp is required stating
the submittal meets all conditions of the contract documents.  The stamp shall be signed
by the General Contractor.  The submittal will not be reviewed if the stamp is not placed
and signed on all shop drawings.

6. MANUFACTURER NOT AS SPECIFIED:  Contractor shall resubmit new submittal on
material, equipment or method of installation when the alternate or substitute is marked
manufacturer not as specified, the Contractor will automatically be required to furnish the
product, material or method named in the specifications.  Contractor shall not order
equipment where submittal is marked manufacturer not as specified.  Repetitive requests
for substitutions will not be considered.

L. Materials and equipment which are purchased or installed without shop drawing review shall be
at the risk of the Contractor and the cost for removal and replacement of such materials and
equipment and related work which is judged unsatisfactory by the Owner or Engineer for any
reason shall be at the expense of the Contractor.  The responsible Contractor shall remove the
material and equipment noted above and replace with specified equipment or material at his
own expense when directed in writing by the Architect or Engineer.

M. Refer to each specification section for additional requirements.
1.14 COORDINATION DRAWINGS

A. Before submit shop drawings, Contractor shall prepare coordination drawings to a scale of
1/4"=1'-0" or larger; detailing major elements, components, and systems of mechanical
equipment and materials in relationship with other systems, installations, and building
components.  Indicate locations where space is limited for installation and access and where
sequencing and coordination of installations are of importance to the efficient flow of the Work,
including (but not necessarily limited to) the following:
1. Indicate the proposed locations of communications conduits/sleeves, cable trays,

equipment, cabinet and other materials. Include the following:
a. Wall and type locations.
b. Clearances from other building structure and MEP equipment.
c. Clearances for servicing and maintaining equipment and cabling, and space for

equipment disassembly required for periodic maintenance.
d. Equipment connections and support details.
e. Exterior wall and foundation penetrations.
f. Fire-rated wall and floor penetrations.
g. Sizes and location of required concrete pads and bases.
h. Structural floor, wall and roof opening sizes and details.

2. Indicate scheduling, sequencing, movement, and positioning of large equipment into the
building during construction.

3. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, and
ceilings and their relationship to other penetrations and installations.

4. Prepare reflected ceiling plans to coordinate and integrate installations, air distribution
devices, light fixtures, communication systems components, and other ceiling-mounted
items.
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B. This Contractor shall be responsible for coordination of all items that will affect the installation of
the work of this Division.  This coordination shall include, but not be limited to:  cable routing,
equipment location, clearance, space requirements, sequence of construction, building
requirements and special conditions.

C. By submitting shop drawings on the project, this Contractor is indicating that all necessary
coordination has been completed and that the systems, products and equipment submitted can
be installed in the building and will operate as specified and intended, in full coordination with
all other Contractors and Subcontractors.

1.15 OPERATION AND MAINTENANCE MANUALS
A. Prepare maintenance manuals in accordance with Division 1 and in addition to the

requirements specified in Division 1, include the following information for equipment items:
1. Description of function, normal operating characteristics and limitations, performance

curves, engineering data and tests, and complete nomenclature and commercial numbers
of replacement parts.

2. Manufacturer's printed operating procedures to include start-up, break-in, and routine and
normal operating instructions; regulation, control, stopping, shutdown, and emergency
instructions; and summer and winter operating instructions.

3. Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions.

4. Servicing instructions and lubrication charts and schedules.
5. Prepare maintenance manuals in accordance with Special Project Conditions, in addition

to the requirements specified in Division 27, include the following information for
equipment items:
a. Identifying names, name tags designations and locations for all equipment.
b. Fault Current calculations and Coordination Study.
c. Reviewed shop drawing submittals with exceptions noted compliance letter.
d. Fabrication drawings.
e. Equipment and device bulletins and data sheets clearly highlighted to show

equipment installed on the project and including performance curves and data as
applicable, i.e., description of function, normal operating characteristics and
limitations, performance curves, engineering data and tests, and complete
nomenclature and model numbers of replacement parts.

f. Manufacturer's printed operating procedures to include start-up, break-in, and routine
and normal operating instructions; regulation, control, stopping, shutdown, and
emergency instructions; and summer and winter operating instructions.

g. Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions, servicing
instructions and lubrication charts and schedules.

h. Equipment name plate data.
i. Wiring diagrams.
j. Exploded parts views and parts lists for all equipment and devices.
k. Color coding charts for all painted equipment and conduit.
l. Location and listing of all spare parts and special keys and tools furnished to the

Owner.
m. Furnish recommended lubrication schedule for all required lubrication points with

listing of type and approximate amount of lubricant required.
6. The Communications Contractor shall deliver the Installer's Extended Product Warranty

and Manufacturer's signed System Assurance Warranty of installed cabling system to
include all components that comprise the complete cabling system.
a. Delivery shall be completed within two (2) weeks of the time of final punch list review.

7. Product Certificates shall be signed by manufacturers of cables, connectors, and terminal
equipment certifying that products furnished comply with requirements.

8. Cable Testing Report Requirements
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a. Submit certified test reports of Contractor-performed tests.  Contractor shall submit
the required Test Reports in the format and media specified, upon completion of
testing the installed system.

9. The tests shall clearly demonstrate that the media and its components fully comply with
the requirements specified herein.

10. Three (3) sets of electronic and hardcopy versions of test reports shall be submitted
together and clearly identified with cable designations.

11. Cable inventory data shall be submitted for all fiber, copper, and coaxial cabling and
termination components. Include products furnished:
a. Manufacturer's name
b. Manufacturer's part numbers
c. Cable designations
d. Location and riser assignments
e. Product Data

12. The Contractor’s BICSI Registered Communications Distribution Designer (RCDD)
supervisor shall review, approve and stamp all documents prior to submitting. The
Contractor’s RCDD shall warrant in writing that 100% of the installation meets the
requirements specified herein upon completion of all work.

13. Supply Owner with training manuals with instructions on methods of adding or removing
cabling to/from firestopped sleeves and chases.

1.16 RECORD DRAWINGS
A. Maintain a continuous record during the course of construction of all changes and deviations in

the work from the contract drawings.  Upon completion of the work, purchase a set of "Auto
Positive Tracings" on vellum and make corrections as required to reflect the electrical systems
as installed.  Location and size of all conduit shall be accurately shown to dimension.  Submit
three prints of the tracings for approval.  Make corrections to tracings as directed and deliver
"Auto Positive Tracings" to the Architect.  Record drawings shall be furnished in addition to
shop drawings.  Symbols on the Record drawings shall correspond to the identification symbols
on the contract drawings and equipment identification plates and tags.

B. The Contractor shall maintain a set of clearly marked black line record "AS-BUILT" prints on the
job site on which he shall mark all work details, alterations to meet site conditions and changes
made by "Change Order" notices.  These shall be kept available for inspection by the Owner,
Architect or Engineer at all times.

C. Refer to Division 1 for additional requirements concerning record drawings.  If the Contractor
does not keep an accurate set of as-built drawings, the pay request may be altered or delayed
at the request of the Architect.  Mark the drawings with a colored pencil. Delivery of as-built
prints and reproducibles is a condition of final acceptance.

D. The record prints shall be updated on a daily basis and shall indicate accurate dimensions for
all buried or concealed work, precise locations of all concealed device and cabling, and any
deviations from the work shown on the Construction Documents which are required for
coordination.  All dimensions shall include at least two dimensions to permanent structure
points.

E. Submit three prints of the tracings for approval.  Make corrections to tracings as directed and
delivered "Auto Positive Tracings" to the architect.  "As-Built" drawings shall be furnished in
addition to shop drawings.

F. When the option described in paragraph E., above is not exercised then upon completion of the
work, the Contractor shall transfer all marks from the submit a set of clear concise set of
reproducible record "AS-BUILT" drawings and shall submit the reproducible drawings with
corrections made by a competent draftsman and three (3) sets of black line prints to the
Architect or Engineer for review prior to scheduling the final inspection at the completion of the
work.  The reproducible record "AS-BUILT" drawings shall have the Engineers Name and Seal
removed or blanked out and shall be clearly marked and signed on each sheet as follows:

CERTIFIED RECORD DRAWINGS
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DATE:
(NAME OF GENERAL CONTRACTOR)
BY:_______________________________

(SIGNATURE)
(NAME OF SUBCONTRACTOR)
BY:_______________________________

(SIGNATURE)
1.17 CERTIFICATIONS AND TEST REPORTS

A. Submit a detailed schedule for completion and testing of each system indicating scheduled
dates for completion of system installation and outlining tests to be performed and schedule
date for each test.  This detailed completion and test schedule shall be submittal at least 90
days before the projected Project completion date.

B. Test result reporting forms shall be submitted for review no later than the date of the detailed
schedule submitted.

C. Submit 4 copies of all certifications and test reports to the Architect or Engineer for review
adequately in advance of completion of the Work to allow for remedial action as required to
correct deficiencies discovered in equipment and systems.

D. Certifications and test reports to be submitted shall include, but not be limited to those items
outlined in Section of Division 27.

1.18 OPERATOR TRAINING
A. The Contractor shall furnish the services of factory trained specialists to instruct the Owner's

operating personnel.  The Owner's operator training shall include 12 hours of onsite training in
three 4 hour shifts.

B. Before proceeding with the instruction of Owner Personnel, prepare a typed outline in triplicate,
listing the subjects that will be covered in this instruction, and submit the outline for review by
the Owner.  At the conclusion of the instruction period obtain the signature of each person
being instructed on each copy of the reviewed outline to signify that he has a proper
understanding of the operation and maintenance of the systems and resubmit the signed
outlines.

C. Refer to other Division 27 Sections for additional Operator Training requirements.
1.19 SITE VISITATION

A. Visit the site of the proposed construction in order to fully understand the facilities, difficulties
and restriction attending the execution of the work.

B. Before submitting a bid, it will be necessary for each Contractor whose work is involved to visit
the site and ascertain for himself the conditions to be met therein in installing his work and
make due provision for same in his bid.  It will be assumed that this Contractor in submitting his
bid has visited the premises and that his bid covers all work necessary to properly install the
equipment shown.  Failure on the part of the Contractor to comply with this requirement shall
not be considered justification for the omission or faulty installation of any work covered by
these Specifications and Drawings.

C. Understand the existing utilities from which services will be supplied; verify locations of utility
services, and determine requirements for connections.

D. Determine in advance that equipment and materials proposed for installation fit into the
confines indicated.

1.20 WARRANTY
A. The undertaking of the work described in this Division shall be considered equivalent to the

issuance, as part of this work, of a specific guarantee extending one year beyond the date of
completion of work and acceptance by Owner, against defects in materials and workmanship.
Materials, appliances and labor necessary to effect repairs and replacement so as to maintain



Northside ISD - Powell ES - Play
Area Canopy Demo  27 02 00 - 13  Basic Materials And Methods For

Communications Systems 

said work in good functioning order shall be provided as required.  Replacements necessitated
by normal wear in use or by Owner's abuse are not included under this guarantee.

B. All normal and extended warranties shall include parts, labor, miscellaneous materials, travel
time, incidental expenses, freight/shipping, refrigerant, oils, lubricants, belts, filters and any
expenses related to service call required to diagnose warranty problems.

C. Structured System Warranty
1. The Contractor shall be a certified Manufacturer’s Value Added Reseller (VAR) and/or

Authorized Installer and provide an end-to-end product warranty, adhere to the industry
standard engineering, installation and testing procedures and utilize the authorized
manufacturer components and distribution channels in provisioning this project.

2. Contractor shall coordinate with manufacturer for warranty paperwork and procedures
prior to the start of the project.

3. Contractor shall provide a minimum one (1) year warranty on installation and
workmanship PLUS an Extended Product Warranty and System Assurance Warranty for
this wiring system and shall commit to make available local support for the product and
system during the Warranty period.
a. The Extended Product Warranty shall apply to all passive structured cabling system

components and shall cover the replacement or repair of defective products and labor
for the replacement or repair of such defective products for a minimum of one (1)
year.

b. The System Assurance Warranty provides a complete system and product warranty
that will be extended to the end-user, ensuring the structured cabling system will be
free of defects in materials and workmanship, will meet or exceed applicable
performance requirements defined in the contract documents, and support all current
and future network applications for a minimum of twenty (20) years.

4. System Certification: Upon successful completion of the installation and subsequent
inspection, the customer shall be provided with a numbered certificate, from the
manufacturer, registering the installation.

1.21 TRANSFER OF ELECTRONIC FILES
A. Project documents are not intended or represented to be suitable for reuse by Architect/Owner

or others on extensions of this project or on any other project.  Any such reuse or modification
without written verification or adaptation by Engineer, as appropriate for the specific purpose
intended, will be at Architect/Owner’s risk and without liability or legal exposure to Engineer or
its consultants from all claims, damages, losses and expense, including attorney’s fees arising
out of or resulting thereof.

B. Because data stored in electric media format can deteriorate or be modified inadvertently, or
otherwise without authorization of the data’s creator, the party receiving the electronic files
agrees that it will perform acceptance tests or procedures within sixty (60) days of receipt, after
which time the receiving party shall be deemed to have accepted the data thus transferred to
be acceptable.  Any errors detected within the sixty (60) day acceptance period will be
corrected by the party delivering the electronic files.  Engineer is not responsible for maintaining
documents stored in electronic media format after acceptance by the Architect/Owner.

C. When transferring documents in electronic media format, Engineer makes no representations
as to the long term compatibility, usability or readability of documents resulting from the use of
software application packages, operating systems, or computer hardware differing from those
used by Engineer at the beginning of the Project.

D. Any reuse or modifications will be Contractor’s sole risk and without liability or legal exposure to
Architect, Engineer or any consultant.

E. The Texas Board of Architectural Examiners (TBAE) has stated that it is in violation of Texas
law for persons other than the Architect of record to revise the Architectural drawings without
the Architect’s written consent.
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1. It is agreed that “MEP” hard copy or computer-generated documents will not be issued to
any other party except directly to the Architect/Owner.  The contract documents are
contractually copyrighted and cannot be used for any other project or purpose except as
specifically indicated in AIA B-141 Standard Form of Agreement Between Architect and
Owner.

2. If the client, Architect or Owner of the project requires electronic media for “record
purposes”, then AutoCAD/ Revit documents will be prepared by Engineer on electronic
media such as removable memory devices, flash drives or CD’s. These documents can
also be submitted via file transfer protocols. AutoCAD/ Revit files will be submitted with all
title block references intact to permit the end user to only view and plot the drawings.
Revisions will not be permitted in this configuration.

3. At the Architect/Owner’s request, Engineer will assist the Contractor in the preparation of
the submittals and prepare one copy of AutoCAD/ Revit files on electronic media or submit
through file transfer protocols. The electronic media will be prepared with all indicia of
documents ownership removed. The electronic media will be prepared in a “.rvt” or “.dwg”
format to permit the end user to revise the drawings.

1.22 PRE-INSTALLATION MEETINGS
A. Communications Contractor shall attend and/or arrange a scheduled pre-installation

conference prior to beginning any work of this section.  This venue is to ask and clarify
questions in writing with consultant and/or project manager/Owner representative.

B. Agenda
1. Safety
2. Work to be performed
3. Scheduling
4. Coordination
5. Other topics as necessary

C. Attendance
1. Communications project manager/supervisor shall attend meetings arranged by General

Contractor, Owner’s representatives, and other parties affected by work of this document.
2. All individuals who will serve in an on-site supervisory capacity, including project

managers, site supervisors, and lead installers, shall be required to attend the pre-
installation conference.  Individuals who do not attend the conference will not be permitted
to supervise the installation and testing of communications cables on the project.

1.23 CONTRACT ADMINISTRATION
A. The Engineer may perform site visits and provide job field reports upon inspection of

Contractor's installation, materials, supporting hardware, coordination with other trades and
progress to schedule to the client.

B. Job Field Report outline:
1. General: The general installation progress in relation to scheduled work made by the

Contractor up to that date.
2. Deficiencies and/or Items of Note: Documents observations of the cable installation that

may require corrective action by the Contractor.
1.24 POST INSTALLATION MEETINGS

A. At the time of substantial completion the contractor shall call and arrange for a post installation
meeting to present and review all submittal documents to include but not be limited to As-Built
Drawings, Test reports, Warranty paperwork, etc.

B. Attendees shall include:
1. Communications Contractor
2. Project Manager/Owner Representative
3. General Contractor
4. Communications Engineer.
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5. Other trades that the GC deems appropriate.
C. At this meeting the Communications Contractor shall present and explain all documentation.
D. Any discrepancies or deviations noted by and agreed to by participants shall be remedied by

the Communications Contractor and resubmitted within one (1) week of the meeting.
PART 2 - PRODUCTS
2.01 SUBSTITUTIONS

A. The names and manufacturers and model numbers have been used in the Contract documents
to establish types of equipment and standards of quality.  Where more than one manufacturer
is named for a specific item of equipment, only one of the specified manufacturers will be
considered for approval.  Where only one manufacturer is mentioned with the phrase "or
approved equal", Contractor may submit an alternate manufacturer for consideration, provided
the following conditions are met:
1. Submit alternate equipment with complete descriptive data in shop drawing form.  Provide

sample of equipment upon request for review by Architect.  Samples will be returned if
requested in writing.

2. Alternate equipment must be equal from the standpoint of materials, construction and
performance.

3. Alternate submittal must be presented to the Engineer/Architect ten (10) days prior to bid
date for approval.

B. The Architect and Engineer shall be the sole judge of quality and equivalence of equipment,
materials and methods.

2.02 GENERAL REQUIREMENTS
A. All materials and products used on this project shall be listed by Underwriters' Laboratories.
B. Equipment and materials shall be standard products of a manufacturer regularly engaged in the

manufacture of telecommunications cabling products and shall be the manufacturer’s latest
standard design in satisfactory use for at least one year prior to bid opening.

C. All material and equipment, as provided, should be the standard Commercial-Off-The-Shelf
(COTS) products of a manufacturer engaged in the manufacturing of such products.
1. All shall be typical commercial designs that comply with the requirements specified.
2. All material and equipment shall be readily available through manufacturers and/or

distributors.
D. Installer is to comply in every way with the requirements of local laws, ordinances, and rules,

the National Board of Fire Underwriters, and the National Electrical Code.
E. In the event of any conflicts between documents referenced herein and the contents of this

specification, the Installer is to notify in writing to the Architect/Engineer of any such
occurrences before the purchasing of any equipment, materials and/or installation by the
Installer. The Architect/Engineer will notify the Installer of any actions required to resolve these
conflicts.

F. No change in the plans or in the specifications is to be made without written instruction to do so
from the Owner or Architect/Engineer.

G. Materials are to be installed in accordance with manufacturer’s recommendations and best
industry practices.

H. The Installer is to promptly correct all discrepancies and/or defects for which the Installer is
responsible.

I. The Installer is to maintain a set of working specifications and drawings on site at all times and
to make this set available for inspection during site visits.

J. All materials are to be new and of the highest quality.
K. All products installed in the above ceiling space are to meet or exceed the Underwriters

Laboratories (UL) fire rated cable insulation requirements and are to be Plenum rated.
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L. The Installer is to seal ALL penetrations, conduits, sleeves, cable trays, etc., where cabling has
been installed through rated walls/floors with Wiremold Flamestopper intumescent fire- stop
system ( or approved equivalent) where they pass through rated walls. The Installer is
responsible for returning any and all penetrations through rated walls or floors made for
communications cable to their pre-penetration rating.

M. All material used to dress cable bundles shall be applied loosely to allow the dressing material
to slide around the bundle. Tension of dressing materials shall not deform the cable sheath.
Dressing materials should be limited to the telecommunications rooms only. Cabling shall be
placed unbundled in cable tray and/or j hooks in the above ceiling spaces. No bundling
materials are to be used above ceiling. All j hooks installed shall include the corresponding clip
provided by the hook manufacturer. Plastic cable ties will not be permitted.

N. Any discrepancy in the contract documents is to be remedied by the Installer providing and
installing the newer, greater quality or quantity of the item or items in question.

O. Horizontal cabling is to have minimum ten (10) feet of service loop coiled and stored above the
ladder rack in the telecommunication room.

P. Horizontal cabling is to have no less than twelve (12) and no more than eighteen (18) inches of
maintenance loop coiled and stored as close to the entrance to the workstation outlet as
possible.

Q. Horizontal cabling is to have no less than six (6) and no more than twelve (12) inches of
maintenance loop coiled and stored inside the back box at the workstation outlet.

R. Horizontal cable lengths for individual links shall not exceed 90 m (295 ft) from the point of
termination at the connector to the point of termination at the patch panel.

S. A pull cord (nylon; 1/8" minimum) shall be co-installed with all cable installed in any conduit.
T. Provide nylon bushings for all conduit openings.
U. All horizontal cables not in a cable tray or conduit shall be supported at a maximum of 48 to 60

inch intervals. Cable support system is to be independent of supports for other trades. At no
point shall cable(s) make contact with acoustic ceiling supports, grids, panels, electrical
conduits, water pipes or HVAC ductwork or supports.

V. Any cable damaged or exceeding recommended installation parameters during installation shall
be replaced by the installer prior to final acceptance at no cost to the Owner.

W. Pair untwist at the termination shall not exceed 3.18mm.
X. Bend radius of the cable in the termination area shall not be less than 4 times the outside

diameter of the cable.
Y. The cable jacket shall be maintained to within 25mm (one inch) of the termination point.

2.03 ACCESS DOORS
A. Wherever access is required in walls or ceilings to concealed junction boxes, pull boxes,

equipment, etc., installed under this Division, furnish a hinged access door and frame with flush
latch handle to another Division for installation.  Doors shall be as follows:
1. Plaster Surfaces: Milcor Style K.
2. Ceramic Tile Surfaces: Milcor Style M.
3. Drywall Surfaces:  Milcor Style DW.
4. Install panels only in locations approved by the Architect.

2.04 FIRE STOPPING
A. Contractor shall restore the fire rating of penetrations to rated walls, ceiling, flooring after cable

pulling. Fire stopping products shall be as follows:
1. Wiremold Flamestopper – Product Number WM-FS4R-RED
2. Owner Approved Equivalent
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2.05 IDENTIFICATION (LABELING) SYSTEM
A. Contractor shall label al communications system components installed.  Labeling products shall

be as follows:
1. Brady (LAT-19-361-4)
2. Owner Approved Equivalent

2.06 ESCUTCHEONS
A. Provide heavy chrome or nickel-plated plates, of approved pattern, on conduit passing through

walls, floors and ceilings in finished areas. Where conduit passes through a sleeve, no point of
the conduit shall touch the building construction. Caulk around such conduit with sufficient
layers of two hour rated firesafing by Thermafiber 4.0 P.C.F. density, U.S.G. fire test 4/11/78
and seal off openings between conduit and sleeves with non-hardening mastic prior to
application of escutcheon plate. Escutcheons shall be Gravler Sure-Lock, or approved equal.

2.07 SPACE LIMITATIONS
A. Equipment shall be chosen which shall properly fit into the physical space provided and shown

on the drawings, allowing ample room for access, servicing, removal and replacement of parts,
etc.  Adequate space shall be allowed for clearances in accordance with Code requirements.
 Physical dimensions and arrangement of equipment shall be subject to the approval of the
Architect.

2.08 PAINTING
A. All factory assembled equipment shall be delivered with a hard surface factory applied finish

such as baked-on machinery enamel which will not require additional field painting.  The finish
shall consist of not less than 2 coats of medium gray color paint USA No. 61 Munsell Notation
8-3G, 6. 10/0.54 enamel.  This Contractor shall protect this finish from damage due to
construction operations until acceptance of the building.  He shall be responsible for
satisfactorily restoring any such finishes or replacing equipment that becomes stained or
damaged.

PART 3 - EXECUTION
3.01 PREPARATION

A. Field Measurements
1. Verify dimensions in areas of installation by field measurements before fabrication and

indicate measurements on shop drawings. Coordinate fabrication schedule with
construction progress to avoid delaying the work.

B. Established Dimensions
1. Where field measurements cannot be made without delaying the work, coordinate with the

General Contractor to establish dimensions.
2. When approved in writing, proceed with fabricating units without field measurements.
3. Coordinate supports, adjacent construction, and fixture locations to ensure actual

dimensions correspond to established dimensions.
C. Pre-installation inspection

1. The Contractor shall visually inspect all cables, cable reels, and shipping cartons to detect
possible cable damage incurred during shipping and transport.

2. Visibly damaged goods are not acceptable and shall be replaced by the contractor at no
additional cost to the Owner.

3.02 DEMOLITION AND REMODELING
A. Where only portions of the existing Communications system are to be modified as part of the

renovation and addition project, devices related to or part of this system outside of the
renovation area shall be kept in operations.

B. The Drawings do not show all demolition work required.  The Contractor shall make himself
familiar with the required scope of work to accomplish the work required by these documents.
 All demolition work implied or required shall be included in the scope of this contract.
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C. Utility service outages required by the new installation will be permitted but only at a time
approved by the Owner.  The Contractor shall allow the Owner two (2) weeks in order to
schedule required outages.  The time allowed for outages will not be during normal working
hours unless otherwise approved by the Owner.  All costs of outages, including overtime
charges, shall be included in the contract amount.

D. The contractor shall perform a preconstruction walk thru of the site to observe and test the
existing systems for operation.  The owner assumes that the system is 100% operational and
functioning prior to the commencement of construction.  If any portion of the system observed
 or  tested to be non-functional or inoperable at the commencement of the project will be noted
by the contractor.  A written report will be generated by the contractor noting their findings and
submitted to the project team for review and handling.  The owner will determine if the items
found to be non-functional are to be repaired by contractor or repaired by the owner.  If this
repair of the equipment found to be non-functional is to be added to the contractor’s scope of
work the contract amount for the Work shall be adjusted accordingly.

E. Work Sequence and Timing. The Owner will cooperate with the Contractor; however, the
following provisions must be observed:
1. During the construction of this project, normal facility activities will continue in existing

buildings until new buildings or renovated areas are completed.  Plumbing, fire protection,
lighting, electrical, communications, heating, air conditioning, and ventilation systems shall
be maintained in service within the occupied spaces of the existing building.

2. A meeting will be held at the project site, prior to any construction, between the Owner's
Representative, the General Contractor, the Subcontractors and Sub-subcontractors, and
the Engineer to discuss Contractor's employee parking space, access, storage of
equipment or materials, and use of the Owner's facilities or utilities.  The Owner's
decisions regarding such matters shall be final.

F. In the preparation of these documents every effort has been made to show the approximate
locations of, and connections to the existing Local Area Network (LAN) and Wide Area Network
(WAN) infrastructure and workstation outlets.  However, this Contractor shall be responsible for
verifying all of the above information.  This Contractor shall visit the existing site to inspect the
facilities and related areas.  This Contractor shall inspect and verify all details and requirements
of all the Contract Documents, prior to the submission of a proposal.  All discrepancies between
the Contract Documents and actual job-site conditions shall be resolved by the contractor, who
shall produce drawings which shall be submitted to the Architect/Engineer for review.  All labor
and materials required to perform the work described shall be a part of this Contract.

G. All equipment and/or systems noted on the Drawings "To Remain" shall be inspected and
tested on site to certify its working condition.  A written report on the condition of all equipment
to remain, including a copy of the test results and recommended remedial actions and costs
shall be made by this Contractor to the Architect/Engineer for review.

H. All equipment and/or systems noted on the Drawings "To Be Removed" should be removed
including, associated pipe and duct, pipe and duct hangers and/or line supports. Where duct or
pipe is to be capped for future or end of line use, it shall be properly tagged with its function or
service appropriately identified.  Where existing equipment is to be removed or relocated and
has an electric motor or connection, the Electrical Contractor shall disconnect motor or
connection, remove wiring to a safe point and this Contractor shall remove or relocate motor or
connection along with the equipment.

I. During construction and remodeling, portions of the Project shall remain in service.
 Construction equipment, material, tools, extension cords, etc., shall be arranged so as to
present minimum hazard or interruption to the occupants of the building.  None of the
construction work shall interfere with the proper operation of the existing facility; or be so
conducted as to cause harm or danger to persons on the premises.  All fire exits, stairs or
corridors required for proper access, circulation or exit shall remain clear of equipment,
materials or debris.  The General Contractor shall maintain barricades, other separations in
corridors and other spaces where work is conducted.
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J. Certain work during the demolition and construction phases may require overtime or night time
shifts or temporary evacuation of the occupants.  Coordinate and schedule all proposed down
time with the Owner at least seventy-two (72) hours in advance in writing.

K. Any salvageable equipment as determined by the Owner, shall be delivered to the Owner, and
placed in storage at the location of his choice.  All other debris shall be removed from the site
immediately.

L. Equipment, piping or other potential hazards to the occupants of the building shall not be left
overnight outside of the designated working or construction area.

M. Make every effort to minimize damage to the existing building and the Owner's property.
 Repair, patch or replace as required any damage which occurs as a result of work at the site.
 Care shall be taken to minimize interference with the Owner's activities during construction and
to keep construction disrupted areas to a minimum.  Coordinate with the Owner and other
trades in scheduling and performance of the work.

N. When applicable, Include in the contract price all rerouting of existing backbone cabling, , etc.,
and the reconnecting of the existing equipment as necessitated by field conditions to allow the
installation of the new systems regardless of whether or not such rerouting, reconnecting or
relocating is shown on the drawings.  Furnish all temporary pipe, duct, controls, etc., as
required to maintain heating, cooling, and ventilation services for the existing
telecommunications rooms in areas scheduled to remain operational with a minimum of
interruption.

O. All existing cabling, equipment, controls and appurtenances not included in the remodel or
alteration areas are to remain in place.

P. Cabling and equipment s serving technology and communications, etc., which is to remain but
which is served by pipe, duct, equipment and controls that are disturbed by the remodeling
work, shall be reconnected in such a manner as to leave this equipment in proper operating
condition.

Q. It is the intention of this Section of the Specifications to outline minimum requirements to furnish
the Owner with a turn-key and operating system in cooperation with other trades with a
minimum of disruption or downtime.

R. Refer to Architectural Demolition and/or Alteration plans for actual location of walls, ceilings,
etc., being removed and/or remodeled.

S. Field verify measurements, and cabling arrangements are as shown on Drawings.
T. Verify that scheduled cabling and equipment serving only those abandoned devices to be

demolished and removed in its entirety.
U. Demolition Drawings are based on casual field observation and existing Record Documents.

Report discrepancies to Architect and Engineer before disturbing existing installation.
V. Beginning of demolition means that the contractor accepts existing conditions.
W. Demolish and extend existing communications work under provisions of Division 02 and this

Section.
X. Remove, relocate, and extend existing systems to accommodate new construction.
Y. Remove abandoned cabling to source of origination point.  Remove racks and other equipment

as scheduled on the drawings.
Z. Remove exposed / abandoned cabling systems, including abandoned systems above

accessible ceiling finishes.  Cut systems flush with walls and floors, and patch surfaces.
AA. Repair adjacent construction and finishes damaged during demolition and extension work.
BB. Maintain access to existing systems which remain active.  Modify installation or provide access

doors as appropriate.
CC. Extend existing systems using materials and methods compatible with existing systems, or as

specified.
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DD. Clean and repair existing materials and equipment which remain or are to be reused. The
Contractor shall modify, remove, and/or relocate all materials and items so indicated on the
Drawings or required by the installation of new facilities.  All removals and/or dismantling shall
be conducted in a manner as to produce maximum salvage.  Salvage materials shall remain
the property of the Owner, and shall be delivered to such destination as directed by the Owner.
 Materials and/or items scheduled for relocation and which are damaged during dismantling or
reassembly operations shall be repaired and restored to good operating condition.  The
Contractor may, at his discretion and upon the approval of the Owner, substitute new materials
and/or items of like design and quality in lieu of materials and/or items to be relocated.

EE. All items which are to be relocated shall be carefully removed in reverse to original assembly or
placement and protected until relocated.  The contractor shall clean and repair and provide all
new materials, fittings, and appurtenances required to complete the relocations and to restore
to good operative order.  All relocations shall be performed by workmen skilled in the work and
in accordance with standard practice of the trades involved.

FF. When items scheduled for relocation are found to be in damaged condition before work has
been started on dismantling, the Contractor shall call the attention of the Owner to such items
and receive further instructions before removal.  Items damaged in repositioning operations are
the Contractor's responsibility and shall be repaired or replaced by the Contractor as approved
by the Owner, at no additional cost to the Owner.

GG. Service lines and wiring to items to be removed, salvaged, or relocated shall be removed to
points indicated on the Drawings, specified, or acceptable to the Owner.  Service lines and
wiring not scheduled for reuse shall be removed to the points at which reuse is to be continued
or service is to remain.  Such services shall be sealed, capped, or otherwise tied-off or
disconnected in a safe manner acceptable to the Owner.  All disconnections or connections into
the existing facilities shall be done in such a manner as to result in minimum interruption of
services to adjacent occupied areas.  Services to existing areas or facilities which must remain
in operation during the construction period shall not be interrupted without prior specific
approval of the Owner as hereinbefore specified.

HH. The Contractor shall be responsible for loss or damage to the existing facilities caused by him
and his workmen, and shall be responsible for repairing such loss or damage.  The Contractor
shall send proper notices, make necessary arrangements, and perform other services required
for the care, protection and in-service maintenance of all electrical services for the new and
existing facilities.  The Contractor shall erect temporary barricades, with necessary safety
devices, as required to protect personnel from injury, removing all such temporary protection
upon completion of the work.

II. Where existing construction is removed to provide working and extension access to existing
utilities, Contractor shall remove doors, piping, conduit, outlet boxes, wiring, light fixtures, air
conditioning ductwork and equipment, etc., to provide this access and shall reinstall same upon
completion of work in the areas affected.

JJ. Where partitions, walls, floors, or ceilings of existing construction are being removed, all
contractors shall remove and reinstall in locations approved by the Architect all devices
required for the operation of the various systems installed in the existing construction.

3.03 INSTALLATION
A. General

1. Contractor shall install work in accordance with specifications, drawings, manufacturer’s
instructions and approved submittal data.

B. Allowable cable bend radius and pull tension:
1. In general, communications cable cannot tolerate sharp bends or excessive pull tension

during installation.
2. Refer to cable manufacturer's bend radius recommendations for the maximum allowable

limits.
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3. After installation, exposed cable and other surfaces must be cleaned free of lubricant
residue. Use only lubricants specifically designed for cable installation.

C. Pull Strings
1. Provide pull strings in all new conduits, including all conduits with cable installed (trailer

strings) as part of this contract.
2. Data and video cables can be pulled in tandem with pull strings.
3. The pull strings must move freely to prevent cable jacket/cable damage during pulls.

3.04 EXCAVATING AND BACKFILLING
A. Trenching and backfilling and other earthwork operations required to install the facilities

specified herein shall conform to the applicable requirements of Division 2 (95% of maximum
standard density).  Where trenching or excavation is required in improved areas, the backfill
shall be compacted to a condition equal to that of adjacent undisturbed earth and the surface of
the area restored to the condition existing prior to trenching or excavating operations.  Provide
a minimum of 3” of sand underneath all conduits.  The plans indicate information pertaining to
surface and sub-surface obstructions; however, this information is not guaranteed.  Should
obstructions be encountered whether or not shown, the Contractor shall alter routing of new
work, reroute existing lines, remove obstructions where permitted, or otherwise perform
whatever work is necessary to satisfy the purpose of new work and leave existing surfaces and
structures in a satisfactory and serviceable condition.  All work shall comply with OSHA
Standards.

3.05 WORKMANSHIP AND CONCEALMENT
A. The work of this Section shall be performed by workman skilled in their trade.  Installation shall

be consistent in completeness whether concealed or exposed.  Each item of Communications
work shall be concealed in walls, chases, under floors and above ceilings except:
1. Where shown to be exposed.
2. Where exposure is necessary to the proper function.

3.06 SLEEVES, CUTTING AND PATCHING
A. This section shall be responsible for placing sleeves for all conduit passing through walls,

partitions, sound walls, beams, floors, roof, etc.  Sleeves through below-grade walls shall use
water-tight fitting manufactured by O-Z/Gedney.

B. All cutting and patching will be done under another Division, but this Section will be responsible
for timely performance of this work and layout of holes and setting sleeves.

C. All un-used sleeves shall be sealed with 2-hour UL approved fire sealant manufactured by “3M”
or approved equal.

3.07 LABELING
A. Cable labels: Self-adhesive vinyl or vinyl-cloth wraparound tape markers, machine printed with

alphanumeric cable designations.
B. Flat-surface labels: Self-adhesive vinyl or vinyl-cloth labels, machine printed with alphanumeric

cable designations.
C. Provide transparent plastic label holders, and 4-pair marked colored labels.
D. In accordance with ANSI/TIA-606-B "Administration Standard for Commercial

Telecommunications Infrastructure":
1. Install colored labels according to the type of field as per color code designations.
2. Use “designation strip color-code guidelines for voice, data, cross-connect, riser, and

backbone fields”.
E. Pathway Labels and Labeling System

1. Labeling system shall consist of a hand-held portable printer
2. Conduits: General-purpose label designed for powdered coated surfaces with an ultra-

aggressive adhesive. Label size shall be appropriate for the conduit size. Font size shall
be legible from the finished floor.



Northside ISD - Powell ES - Play
Area Canopy Demo  27 02 00 - 22  Basic Materials And Methods For

Communications Systems 

3. Inner duct: Polyethylene general-purpose tagging material attached using tie wraps.
4. Junction boxes: General-purpose label designed for powdered coated surfaces with an

ultra-aggressive adhesive, trade name.  Font size shall be easily visible from the finished
floor.

5. All labels shall be permanent, i.e. will not fade, peel, or deteriorate due to environment or
time.

6. Identification
a. All conduits, junction boxes, gutters, and pull boxes shall have machine-generated

labels easily visible from the finished floor.
b. Conduits shall be labeled with the word “communications” and the conduit’s

origination room number and destination room number.
c. The Contractor shall label conduit at each wall and floor penetration and at each

conduit termination, such as outlet boxes, pull boxes, and junction boxes, or as
otherwise specified in other sections.

d. Junction boxes, gutters and pull boxes shall be labeled with identification name or
number as determined by contractor and submitted for approval.

e. The Contractor shall label conduit sleeves at each wall and floor penetration.
3.08 FIRESTOPPING

A. Provide approved fire-resistant materials to restore originally-designed fire-ratings to all wall,
floor, and ceiling penetrations used in the distribution and installation for communications
cabling system.

B. Install and seal penetrations (conduit, sleeves, slots, chases) in fire-rated barriers created for
communications infrastructure to prevent the passage of smoke, fire, toxic gas, or water
through the penetrations.

C. The firestopping material shall maintain/establish the fire-rated integrity of the wall/barrier that
has been penetrated.

D. All through penetrations in a fire rated surface require a sleeve, regardless of penetration
diameter or penetrating cable count.

E. Using a “ring and string” method of installing cabling for membrane penetrations in a wall cavity
is acceptable, provided the solution was accepted by the Owner in writing.  Code-compliant
firestopping rules still apply.

F. Coordinate firestopping procedures and materials with General Contractor.
G. Sharing the pathway of other trades/utilities through compliant and non-compliant penetrations

does not remove the requirement to maintain code-compliant firestopping.
H. Provide and install removable, intumescent mechanical systems in floor chases for all openings

greater than 0’-4”.
I. Provide and install removable, intumescent, firestop bricks for all openings greater than 0’-4”

where there are penetrations through walls.
J. Bricks shall be listed for insertion in fire-rated openings and require restraining materials or

apparatus as needed per manufacturers’ specifications.
K. Provide manufacturer recommended material for rated protection for any given barrier.
L. Laminate and permanently affix adjacent to chases the following information:

1. Manufacturer of firestop system.
2. Date of installation/repair.
3. Part and model numbers of system and all components.
4. Name and phone numbers of local distributor and manufacturer’s corporate headquarters.

M. Solutions and shop drawings/submittals for firestop materials and systems shall be presented
to the General Contractor for written approval of materials/systems prior to purchase and
installation.
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N. Materials shall be installed per manufacturer instructions, be UL-listed for intended use, and
meet NEC and locals codes for fire stopping measures.

O. The material chosen shall be distinctively colored to be clearly distinguishable from other
materials, adhere to itself, and maintain the characteristics for which it is designed to allow for
the removal and/or addition of communication cables without the necessity of drilling holes in
the material.

P. Develop training manuals with instructions on methods of adding or removing cabling to/from
firestopped sleeves and chases.

Q. Within the normal environment, the installed systems shall not generate nor be susceptible to
any harmful electromagnetic emission, radiation, or induction that degrades, or obstructs any
equipment.

R. Expansion Capability: Unless otherwise indicated, provide spare conductor pairs in cables,
positions in patch panels, cross connects, and terminal strips, and space in cable pathways and
backboard layouts to accommodate 20% future increase in structure cable system capacity.

S. In the event of a breach of the representations and warranties contained herein, the Contractor,
at their own expense, shall take all measures necessary to make the cabling system work and
comply with the applicable manufacturer written technical recommendations and standards.

3.09 TESING CABLING SYSTEM
A. Upon completion of the installation of the communications infrastructure systems, including all

pathways and grounding, the Contractor shall test the system.
1. Cables and termination modules shall be affixed, mounted or installed to the

designed/specified permanent location prior to testing.
2. Any removal and reinstallation of any component in a circuit, including faceplates, shall

require retesting of that circuit and any other disturbed or affected circuits.
3. Approved instruments, apparatus, services, and qualified personnel shall be utilized.
4. The Contractor must verify that the requirements of the specifications are fully met through

testing with an approved tester (rated for testing parameters listed elsewhere), and
documentation as specified below.

5. This includes confirmation of requirements by demonstration, testing and inspection.
 Demonstration shall be provided at final walk-through in soft copy and printed test data.

B. Non-Compliant Cabling
1. Testing that shows some or all pairs of a cable do not comply with specifications, without

written approval by the Owner, shall be replaced at Contractor’s expense (including
respective connectors).

2. With the Owner’s written approval, the over-length cable(s) shall be excluded from
requirements to pass standardized tests and shall be explicitly identified.
a. Testing is still required for non-compliant cabling.
b. The tests shall be for wire-mapping, opens, cable-pair shorts, and shorts-to-ground.
c. The test results must be within acceptable tolerances and shall be submitted with the

Owner’s acceptance document.
C. Failed Tests

1. If tests fail, Contractor shall correct as required to produce a legitimate passing test.
2. Manipulation of tester parameters on a failing test in order to achieve a passing test is

unacceptable.
3. If the Contractor is found to have manipulated or falsified any failing test result to show a

“PASS” for any reason (without written notice and prior approval of the Owner), the
Contractor shall be required to employ a Third-Party Testing Agent selected by the Owner
to retest the complete cable plant and shall be required to pay all costs associated with
this retesting.

D. Owner reserves the right to be present during any or all testing.
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3.10 WALL MOUNTED EQUIPMENT
A. Install all wall mounted equipment in accordance with the National Electrical Code, industry

standards and as shown on the drawings.
B. Unless noted otherwise, all wall mounted equipment that need to be accessed for operation or

maintenance shall be mounted at a working height not requiring a ladder when wall space is
available. Installation of these devices at greater elevations shall be approved by the Engineer.
Contractor shall provide a coordination sketch of each mechanical/electrical room noting
locations and mounting heights of all electrical devices (note bottom and top elevations) shown
to be installed. Sketches shall be provided to the Engineer for review and the general
contractor for coordination with other trades working in these rooms.

3.11 CLEANING
A. The Contractor will clean all surfaces of equipment and devices prior to final acceptance by

Owner.
3.12 CORROSIVE AREAS

A. In areas of a corrosive nature, which include but are not limited to the following: pool equipment
rooms, cooling towers and areas subject to salt air, etc., provide NEMA 4X stainless steel or
fiberglass reinforced enclosures for contactors, panel boards, controllers, starters, disconnects
and materials used as supporting means (i.e. plastibond unistrut, pipe, fittings). The use of
spray on coating may be acceptable in some applications.

3.13 TESTS AND INSPECTIONS
A. Tests and inspection requirements shall be coordinated with Division I.
B. Date for final acceptance test shall be sufficiently in advance of completion date of contract to

permit alterations or adjustments necessary to achieve proper functioning of equipment prior to
contract completion date.

C. Conduct re-tests as directed by Architect on portions of work or equipment altered or adjusted
as determined to be necessary by final acceptance test.  No resultant delay or consumption of
time as a result of such necessary re-test beyond contract completion date shall relieve
Contractor of his responsibility under contract.

D. Put circuits and equipment into service under normal conditions, collectively and separately, as
may be required to determine satisfactory operation.  Demonstrate equipment to operate in
accordance with requirements of these specifications.  Perform tests in the presence of
Architect.  Furnish instruments and personnel required for tests.

E. Final Inspection:
1. At the time designated by the Architect, the entire system shall be inspected by the

Architect and Engineer. The contractor or his representative shall be present at this
inspection.

2. All devices, equipment, equipment cabinets and enclosure shall be cleaned and in
operating condition.

3. Certificates and documents required hereinbefore shall be in order and presented to the
Architect prior to inspection.

4. Panel covers, junction box covers, etc., shall be removed for visual inspection of the wire,
bus bars, etc.

5. After the inspection, any items which are noted as needing to be changed or corrected in
order to comply with these specifications and the drawings shall be accomplished without
delay.

3.14 ACCEPTANCE
A. Once all work has been completed, test documentation has been submitted, and Owner is

satisfied that all work is in accordance with contract documents, the Owner shall notify
Contractor in writing of formal acceptance of the system.



Northside ISD - Powell ES - Play
Area Canopy Demo  27 02 00 - 25  Basic Materials And Methods For

Communications Systems 

B. Contractor must warrant in writing that 100% of the installation meets the requirements
specified herein (Standards Compliance & Test Requirements).

C. Acceptance shall be subject to completion of all work, successful post-installation testing which
yields 100% PASS rating, and receipt of full documentation soft and hard copies as described
herein.

END OF SECTION
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SECTION 27 05 28
PATHWAYS FOR COMMUNICATIONS SYSTEMS

PART 1 - GENERAL
1.01 SUMMARY

A. Section Includes
1. Hangers and Supports, including open-top supports (cable hooks) for communications

systems.
2. Conduits and Pull Boxes for communications systems.
3. Cable Tray and Cable Runway with associated accessories and fittings for

communications systems.
B. Related Sections

1. Conditions of the contract and Division 1, as applicable, apply to this Section.
2. Div 26
3. Other Div 27 sections

1.02 REFERENCES
A. The publications referenced in Section 27 02 00 form a part of this specification. The

publications are referred to in the text by basic designation only.
B. Specific reference in specifications to codes, rules, regulations, standards, manufacturer’s

instructions, or requirements of regulatory agencies shall mean the latest printed edition of
each in effect at the date of contract unless the document is shown dated.

C. Conflicts
1. Refer to Section 27 02 00 02 00.

D. Codes and Standards
1. Refer to Section 27 02 00.

1.03 SUBMITTALS
A. Refer to Section 27 02 00.

1.04 QUALITY ASSURANCE
A. Refer to Section 27 02 00.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Refer to Section 27 02 00.
B. Conduit Storage

1. Package conduits in bundles maximum 10’-0” long, with conduit and coupling thread
protectors for indoor/outdoor storage.

2. Package fittings in manufacturer's standard quantities and packaging suitable for indoor
storage.

3. Protect coating on plastic-coated rigid conduit, fittings, and bodies from damage during
shipment and storage.

4. Store conduit above ground on horizontal racks to prevent corrosion and entrance of
debris.

5. Equipment and components shall be protected from the weather, humidity, temperature
variations, dirt, dust, or other contaminants.  Protect plastic conduit and inner duct from
sunlight. Equipment damaged prior to system acceptance shall be replaced at no cost to
the Owner.

PART 2 - PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS

A. Cable Hooks
1. Erico Caddy Cat J-hook System (CAT12, CAT21, CAT32, CATHBA)
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2. Panduit J-mod
3. Owner approved alternate

B. Basket Type Cable Tray (for use in work areas)
1. Cooper B-Line, Inc.
2. Chatsworth (CPI)
3. Owner approved alternate

C. Wire Basket Cable Tray Cutting Tool
1. Cooper B-Line, Inc.
2. Chatsworth (CPI)
3. Owner approved alternate

D. Innerduct
1. Carlon 1” Orange Plenum-Guard w/tape CFX1C-100 (for indoor)
2. Owner approved alternate

E. Measured pull tape (pull tape printed with sequential footage markings)
1. Fibertek
2. Condux International
3. Owner approved alternate

F. Cable Ties (Velcro Cable Wrap)
1. Rip Tie G-75-1RL-BK
2. Owner approved alternate

G. Labeling
1. Refer to Section 27 02 00.

H. Firestopping
1. Refer to Section 27 02 00.

2.02 CABLE HOOKS
A. Cable hooks shall be factory assembled for direct attachment to walls, hanger rods, beam

flanges, purlins, strut, floor posts, etc. to meet job conditions.
B. Features

1. Cable hooks shall have a flat bottom and provide a minimum of 0’-1.625” cable-bearing
surface.

2. Cable hooks shall have 90° radius edges to prevent damage while installing cables.
3. Cable hooks shall be designed so that the mounting hardware is recessed to prevent

cable damage.
4. Cable hooks for non-corrosive areas shall be pre-galvanized steel. Where additional

strength is required, cable hooks shall be spring steel with a zinc-plated finish.
5. Cable hooks for corrosive areas shall be stainless steel.
6. Cable hooks shall have a stainless steel cable latch retainer to provide containment of

cables within the hook.
7. The retainer shall be removable and reusable.

C. Factory assembled multi-tiered cable hooks shall be used where required to provide separate
cabling compartments, or where additional capacity is needed.

D. Load cable hooks in accordance with manufacturer requirements and recommendations.
E. Provide capacity for 25% growth, add additional hooks as needed.

2.03 PULL BOXES, JUNCTION BOXES, AND GUTTERS
A. All junction boxes, gutters and pull boxes shall be UL listed and comply with NEC requirements.
B. All junction boxes, gutters and pull boxes shall meet the following minimum material

requirements:
1. 16-gauge steel or heavier



Northside ISD - Powell ES - Play
Area Canopy Demo  27 05 28 - 3  Pathways For Communications

Systems 

2. Seams shall be continuously welded and grounded smooth
3. External screws and clamps
4. External mounting feet (where applicable)
5. Oil-resistant gasket and adhesive
6. ANSI 61 gray polyester powder coating inside and out over phosphatized surface

C. All junction boxes, gutters and pull boxes shall be provided with bushings for conduits and/or
cabling.

D. All junction boxes, gutters and pull boxes shall be securely installed.
2.04 CONDUITS

A. All conduits shall be UL listed and comply with NEC requirements.
B. Conduit Fittings

1. All fittings shall be compression or threaded.
2. Fittings shall provide a secure connection for pulling communications cables.
3. Setscrew fittings are not permitted.
4. Conduit “condulets” are not permitted.

C. Non-metallic conduits are not permitted in above ground installations. Conversion fittings are
required for non-metallic (below ground) to metallic (above ground) transitions.

D. Innerduct:
1. All fiber shall be installed in innerduct unless fiber cabling is armored.
2. Shall be constructed of non-metallic material.

E. Only manufacturer’s fittings, transition adapters, terminators and fixed bends shall be used.
F. Measured Pull Tape

1. Pre-lubricated, woven polyester, low friction, and high abrasion resistant yarn with footage
markers printed on the tape.

2. Minimum average tensile strength shall be 1130 lbs. for 0’-1.5” and smaller conduits and
innerduct.

3. Minimum average tensile strength shall be 1800 lbs. for conduits larger than 0’-1.5”.
G. Fill and Bend Radius

1. Conduit fill shall comply with NEC requirements.
2. The minimum bend radius is 6 X the conduit inside diameter (ID) for 0’-2” conduit or less.
3. The minimum bend radius is 10 X the conduit ID for a conduit greater than 0’-2”.
4. There shall be no more than two 90° bends (180° total) between conduit pull boxes.
5. Changes in direction shall be accomplished with sweeping bends observing minimum

bend radius requirements above.
6. Do not use pull boxes for direction changes unless specifically designated otherwise in the

drawings.
7. Unless otherwise noted in the drawings, conduits entering pull boxes shall be aligned with

exiting conduits.
H. Routing

1. Conduits shall be routed in the most direct route possible, with the fewest number of
bends possible.

2. There shall be no continuous conduit sections longer than 100’-0” for premises conduits.
 For runs that total more than 100’-0”, insert junction or pull boxes so that no continuous
run between pull boxes is greater than 100’-0”.

I. Penetrations
1. All conduit penetrations shall comply with all applicable fire codes.
2. All conduit penetrations in fire-rated walls or floors shall be sealed and fire-proofed to

meet or exceed the designed rating of the penetration area.
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2.05 CABLE TRAY
A. Cable tray systems are defined to include, but are not limited to, straight sections of cable trays,

bends, tees, elbows, reducers, crosses, wyes, vertical bends, up/down tees, cable support
fittings, drop-outs, supports and accessories.

B. Install all tray types utilizing manufacturer recommended installation instructions and applicable
standards.

C. Load cable tray and cable runway in accordance with manufacturer requirements and
applicable standards.

D. Cable Tray Materials
1. Aluminum
2. Pre-galvanized Steel
3. Hot-dip Galvanized Steel
4. Stainless Steel
5. Yellow Zinc Dichromate
6. Pre-Galvanized Zinc
7. Electro-Galvanized Zinc

E. Cable Tray Systems
1. Wire basket (mesh) of types and sizes indicated on the drawings; with connector

assemblies, clamp assemblies, connector plates, splice plates, cable drop outs, bonding
accessories, and splice bars.  Construct units with rounded edges and smooth surfaces.

2. Continuous mesh polyethylene cable-support system: with connector assemblies and
appropriate support components.  All parts shall be UL-listed.  Plastic (non-metallic) parts
shall have a zero detectable halogen content as substantiated by an independent test
laboratory.

3. Ladder type trays shall consist of two longitudinal members (side rails) with transverse
members (rungs) welded to the side rails.  Rungs shall be spaced 0'-9" on center.
 Spacing in radius fittings shall be 0’-9” as measured at the center of the tray's width.
 Rungs shall have a minimum cable-bearing surface of 0’-.875” with radius edges.  No
portion of the rungs shall protrude below the bottom plane of the side rails.

4. Ventilated trough type trays shall consist of two longitudinal members (side rails) with a
corrugated bottom welded to the side rails.

5. Solid bottom trough type trays shall consist of two longitudinal members welded to the
side rails.

F. Cable trays shall have sufficient depth and width so as not to exceed a maximum 50% fill ratio,
including 25% capacity for anticipated growth.

G. All straight sections shall be supplied in minimum 8’-0” lengths, except where shorter lengths
are permitted to facilitate tray assembly lengths.

2.06 HANGERS AND SUPPORT
A. Steel support brackets shall be galvanized steel and capable of supporting a minimum of 200

lbs with a safety factor of 3.
B. Steel support brackets shall have a removable galvanized steel retaining strap.
C. Steel support brackets shall accept 0’-3/8” (10mm) threaded rod for attachment to building

structure or sub structure.
PART 3 - EXECUTION
3.01 EXAMINATION

A. Refer to Section 27 02 00.
3.02 PREPARATION

A. Refer to Section 27 02 00.
B. Verify system is properly sized for cables before installation.
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C. Verify that the manufacturer recommended loads are not exceeded.
D. Verify general routing and coordinate locations with other trades before installation.  Layout

cable runs in advance to determine quantities of cable to be installed along pathways, and to
ensure non-interference from other trade installations.

3.03 INSTALLATION
A. Refer to Section 27 02 00.
B. Cable Hooks

1. Provide cable hook (j-hook) cable support system for horizontal and/or riser cabling in
accessible ceiling space. Assemblies shall be complete with mounting hardware.

2. Provide threaded rod for supporting hangers when hanging from floor deck and deck
members.

3. Follow manufacturers fill capacities.
4. Locate cable hooks on 4’ to 5’ centers to adequately support and distribute the cable’s

weight.
5. Suspended cables shall be installed with at least 0’-3” of clear vertical space above the

ceiling tiles and support channels.
6. For larger quantities of cables, provide special supports that are specifically designed to

support the required cable weight and volume.
7. Do not support pathways or cables with the ceiling suspension system or use electrical,

plumbing, or other pipes for support.
8. Cable supports shall be permanently anchored to building structure or substrates. Provide

attachment hardware and anchors designed for the structure to which attached, and that
are suitably sized to carry the weight of the cables to be supported.

9. Secure and support exposed horizontal cable at intervals not exceeding 5’-0” and not less
than 1’-4” (16”) from cabinets, pack pole, boxes, fittings, outlets, racks, frames, and
terminals.

10. Cable sag between vertical supports for horizontal pathway shall not exceed 0’-6”. Provide
at least 0’-3” cable sag between supports.

11. Painted J-hooks shall meet or exceed NEC requirements for the environment in which the
product is installed.

C. Conduit and Pull Boxes
1. The Contractor shall route the conduit in approximate locations unless drawing is

dimensioned for precise placement.
2. Conduit cuts shall be square.  Ream ends of burrs, and remove metal shavings and

cutting lubricants before conduit is connected to the conduit system.
3. For conduit embedded in concrete, coat threaded connections in conduits with colloidal

rust and corrosion inhibitor and sealant.  Conduit must be clean and dry and must pass
standard sizing test after concrete is poured.

4. Cap unused conduits with watertight caps
5. Make conduit connections with appropriate fittings and tighten securely.
6. Use appropriate tools to install PVC coated conduit; avoid damage to exterior coating.
7. Install liquid-tight flexible metal conduit where exposed to weather, water, or other liquids.
8. Use IMC, PVC conduit, or rigid galvanized steel conduit in underground installations.
9. The Contractor shall provide fabric innerduct in all underground conduits, as indicated on

the drawings.
a. The Contractor shall use pre-lubricated, woven polyester, low friction, and high

abrasion resistant fabric.
b. The Contractor shall be trained for proper installation technique by the innerduct

manufacturer.  The Contractor shall coordinate with the owner to demonstrate that
pull ropes in each inner duct cell move freely from end to end.

c. Provide pull boxes for every 100-ft conduit run and every two (2) 90-degree trun.
d. Provide bushing at each end and pull tape in each conduit installed.
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D. Cable Tray and Cable Runway
1. Cut wire basket tray members square with approved cable tray cutting tool as to not leave

sharp edges at cut point.  Remove burrs and smooth the ends before the cut is connected
to wire-mesh tray system.

2. Ensure that standard splices are designed to have less than 1 milliohm (0.0001 Ω) of
resistance between connections and provide bonding between sections.  Painted wire
mesh tray requires the outer mask of the non-conductive surface be removed at each end
of the tray prior to installing the splice to provide continuity between painted tray sections.

3. Threaded rod (minimum 0’-½” diameter) or equivalent and slotted channel shall be used
for hanging cable tray between floor deck and deck members

E. Fiber Support:
1. Support vertical fiber optic cable with basket weave wire/cable grips. Support fiber riser

with single weave support grip with a single offset eye.
2. Mount/attach pulling eye to a wall or ceiling deck secured hook to support/provide strain

relief to riser cable. Provide a minimum 3’-0” loop of fiber prior to entering fire stopped
floor sleeve.

3. Where required coil up slack fiber cable into pull box and secure with single weave
support grip.

F. Clearances
1. A minimum of 1’-0” access headroom shall be provided above a cable tray. Ensure that

other building components do not restrict access to the cable trays from the sides.
2. Power outlets shall not be installed in or mounted to cable tray or cable runway.
3. Provide 3’-0” of unencumbered space for every 10’-0” segment of tray.
4. Cable tray clearances

a. Motors or transformers: 4’-0”
b. Power cables and conduit:  1’-0”
c. Fluorescent lighting: 0’-5”
d. Halide lights: 1’-0”
e. Above the ceiling tiles: 0’-3”
f. Access above and on one side of the cable tray: 1’-0”

3.04 FIELD QUALITY CONTROL
A. Test system to ensure electrical continuity of bonding and grounding connections.
B. Ensure compliance with specified maximum ground resistance.
C. Refer to NFPA 70B Chapter 18 for testing and test methods.

3.05 CLEANING
A. Remove all unnecessary tools and equipment, unused materials, packing materials, and debris

from each area where Work has been completed unless designated for storage.
B. Wipe clean all cable trays and apply appropriate manufacturer’s paint to areas that have been

scratched.
END OF SECTION



Northside ISD - Powell ES - Play
Area Canopy Demo  27 05 43 - 1 

Underground Ducts And
Raceways For Communications

Systems 

SECTION 27 05 43
UNDERGROUND DUCTS AND RACEWAYS FOR COMMUNICATIONS SYSTEMS

PART 1 - GENERAL
1.01 SUMMARY

A. This section includes underground communications duct banks, hand-holes and maintenance
holes

B. Related Sections
1. Conditions of the contract and Division 1, as applicable, apply to this Section.
2. Div 26
3. Other Div 27 sections

1.02 REFERENCES
A. Refer to section 27 02 00.
B. Conflicts

1. Refer to section 27 02 00.
C. Codes and Standards (Most recent editions or as required in contract)

1. National Electrical Manufacturers Association (NEMA)
a. RN1 Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and

Electrical metallic Tubing
b. TC2 Electrical Plastic Tubing (EPT) and Conduit (EPC-40 and EPC-80)
c. TC3 PVC Fittings for Use with Rigid PVC conduit and tubing

2. Underwriters Laboratories (UL)
a. 651 Schedule 40 and 80 Rigid PVC conduit
b. 651A Type EB and A Rigid PVC Conduit and HDPE Conduit

3. ANSI/TIA-569-A Commercial Building Standard for Telecommunications Pathways and
Spaces

4. ANSI/TIA-758-A Customer-owned Outside Plant Telecommunications Standard.
5. BICSI Telecommunications Distribution Methods Manual (TDMM)
6. Standard for Riser Application for Optical Fiber Raceway
7. BICSI Customer Owned Outside Plant (CO-OSP) Design Manual
8. Local, county, state and federal regulations and codes in effect as of date of installation
9. Equipment of foreign manufacture must meet U.S. codes and standards.

a. It shall be indicated in the proposal the components that may be of foreign
manufacture, if any, and the country of origin.

10. ANSI/IEEE C2-2007, National Electrical Safety Code (NESC), 2007 Edition
D. Related Documents

1. Refer to section 27 02 00.
1.03 SUBMITTALS

A. Refer to section 27 02 00.
1.04 QUALITY ASSURANCE

A. Refer to section 27 02 00, and ANSI/IEEE C2-2007
B. Follow Annex B of National Electrical Code (NEC)
C. Items of the same classification shall be identical. This requirement includes equipment,

assemblies, parts, and components.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver ducts to Project site with ends capped.
1. Store nonmetallic ducts with supports to prevent bending, warping, and deforming
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B. The contractor shall endeavor to make the site ready for installation of manholes when
delivered so that they can be placed off of the truck into final position.
1. When this is not possible, store precast concrete and other factory-fabricate underground

utility structures as Project site as recommended by manufacturer to prevent physical
damage. Arrange so identification markings are visible.

C. Lift and support precast concrete units only at designated lifting or supporting points.
D. Clearly mark containers "For Communications Duct Banks Only".
E. Refer also to section 27 02 00.

1.06 WARRANTY
A. Refer also to section 27 02 00.

1.07 MAINTENANCE
A. Refer also to section 27 02 00.

PART 2 - PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS

A. Hand Holes
1. Christy Concrete Products
2. Cretex Concrete Products West, Inc
3. Oldcastle Precast
4. Oldcastle Precast
5. Utility Concrete Products
6. Owner Approved equivalent

B. Fabric Multi-cell Innerduct
1. Maxcell
2. Owner Approved equivalent

C. Plastic Innerduct
1. Carlon
2. Pyramid
3. Owner Approved equivalent

D. Conduit Measuring Tape
1. Neptco
2. Greenlee
3. Garvin Industries
4. Owner Approved equivalent

2.02 MATERIALS
A. Continuous Tape for Underground Conduit

1. The Contractor shall use orange warning ribbon, PVC tape (detectable, i.e., containing
metallic tracings), three inches wide, permanently imprinted with "CAUTION--BURIED
COMMUNICATIONS LINE BELOW" in black letters, minimum 0’-1” high.

B. Ducts: Schedule 40 rigid PVC following this section, with non-magnetic universal interlocking
type spacers for both horizontal and vertical duct arrangements. Duct bank will be encased in
concrete with orange color dye.

C. Duct Spacers and Hardware: On all conduit arrays, the contractor shall furnish and install a
conduit spacer system as required to maintain uniform conduit spacing. The system shall
consist of plastic spacers that interlock vertically and horizontally. A spacer assembly shall
consist of base spacers, intermediate spacers and top spacers to provide a completely
enclosed and locked in conduit assembly. Install spacers per manufacturer’s instructions and
provide at 5-foot intervals shall be a minimum 144” x 72” x 84” and shall be designed as
needed.
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D. Plastic conduit and fittings shall conform to the requirements of Fed. Spec. W-C-1094 and shall
be rigid PVC Schedule 40, with non-magnetic universal interlocking type spacers for both
horizontal and vertical duct arrangements.

E. Labeling
1. Refer to section 27 02 00.

F. Firestopping
1. Refer to section 27 02 00.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Where necessary, Contractor shall provide all excavation, boring, trenching, backfill and
restoration of grounds for all OSP pathways.
1. In addition, Contractor shall include all labor, materials, and equipment.

B. The owner of the property has the option to obtain a testing laboratory to ensure proper soil
compaction.

C. All work shall comply with all city, county and State Codes, NEC, EIA/TIA, OSHA, and BICSI
TDMM requirements, codes and standards.

D. The above referenced codes and standards are to be considered as a minimum requirement.
1. If the plans or specifications call for material and/or methods of construction higher than

the standard, the plans or specification shall govern.
E. All holes, trenches and/or any other excavation shall be covered, fenced, and/or taped off to

make the area safe at all times.
1. Conform to general Contractor requirements.

F. The Contractor will visit the job site prior to submitting a proposal to determine existing
conditions.
1. Contractor shall evaluate the site for materials, and any other information that may affect

the work to be performed.
G. The Contractor shall locate and protect all existing conduits.

1. Should damage occur notify the appropriate utility.
2. Damage costs are the responsibility of the Contractor.

H. The Contractor shall CALL BEFORE YOU DIG, One Call Directory Telephone Numbers
(Texas: 1-800-245-4545, 1-800-344-8377) to locate any existing conduits (Power, Gas,
Telephone, and other utilities) prior to start of work.

I. Any proposed re-routing of all trenches/pole lines shall be reviewed and approved by the
owner/consultant.

3.02 PREPARATION
A. Refer to Section 27 02 00.
B. The Contractor shall verify materials are on-site in proper condition and of sufficient quantity.
C. The Contractor shall verify proper excavation depth (minimum 4’-0” below finished grade),

width, route and support of work.
1. Verify proper location of hand-holes and maintenance holes (minimum every 350’-0”).
2. Communications facilities must be placed in separate hand-holes and maintenance holes

from electrical facilities.
D. Trenches greater than or equal to 5’-0” deep shall:

1. Be shored to prevent cave-in.
2. Have 2’-0” clearance from the dirt pile.

E. Directional boring is a suitable option when trenching is impractical or impossible.
1. Locating existing underground utilities is crucial when directional boring is planned

because of the potential for the drilling unit to encounter high voltages.
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2. Although directional boring machines are manufactured with electrical strike sensing
capabilities, which can warn the operator of any contact with a high voltage source,
accidents may still occur.

3. Operators of directional boring machines require special protection due to the potential for
exposure to high voltage.
a. Therefore, operators must always have a ground mat grid underfoot as insulation

protection.
b. In addition, operators must wear insulating boots and gloves, along with hard hats

and safety glasses.
F. Minimum separation between electrical and communications underground cable (measured

from conduit sidewall:
1. Concrete: 0’-3”
2. Masonry: 0’-4”
3. Well-tamped earth: 1’-0”

G. Before encasement, the Contractor shall:
1. Prove and verify all ducts are free of debris and properly installed in support and spacer

system.
2. Verify the system is properly fitted together and hold-down hardware is properly installed.
3. Verify ducts are capped at both ends

3.03 INSTALLATION
A. Refer to section 27 02 00.
B. Hand Holes

1. Unless otherwise shown, Hand-holes shall be at least 3’-0” X 3’-0” and shall be
constructed of 0’-2” thick cement covered with 0’-3/8” steel plate.

2. The hand-hole or maintenance hole shall rest on a 0’-4” blanket of sand, and 0’-4” around
the sidewalls shall be filled with sand.

3. Each hand-hole or maintenance hole which contains a pedestal shall have four bollards
installed 1’-6” (18”) diagonally from each corner, with a cross member welded at 2’-6” (30”)
connecting the four corners.
a. These barriers will be constructed of  0’-4” ridged conduit filled with concrete, driven

4’-0” in the ground and extending 3’-0” above the protective cover.
4. All Hand-holes shall have a hasp and locking plate installed so they can be locked with

padlock.
5. Hand holes shall be designed for minimum H-20 highway wheel loading and specific site

conditions.
6. Handhole cover shall be lockable with stenciled label “COMMUNICATIONS”.
7. Unless otherwise noted, communications handhole shall be provided every 300-ft of

underground conduit runs and every two (2) 90-degree bends.
C. Concrete and Reinforcing Steel for Encasement

1. Furnish products following Division 03, except strengths as follows:
a. Compressive Strength: 2,500 psi at 28 days, class A
b. Flexural Strength:  500 psi at 28 days
c. Dye concrete encasement “orange” to identify communications conduit

D. The Contractor shall install conduit in excavations following drawings.
1. If directional boring is utilized, cable or flexible conduits can be attached to the unit and

pulled back to the origination point (after the drilling unit reaches its destination).
E. The Contractor shall install watertight penetrations through foundation, hand-hole and

maintenance-hole walls.
1. Wherever a hand-hole is used to simply pass through, the conduit entrances and exits will

be situated at opposite ends of the hand-hole instead of 90° angles.
F. The Contractor shall assemble duct banks with non-magnetic saddles, spacers and separators.
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1. Position separators for 0’-2” minimum concrete separation between outer surfaces of
adjacent ducts, and:
a. Make uniform required bends with a minimum 2’-0” radius for conduits less than 0’-3”

diameter, and a minimum 4’-0” radius for conduits 0’-3” and larger.
b. Maintain vertical or horizontal separations of 1’-0” of well-packed topsoil from any

electrical service conduit run parallel to communications conduits.
G. Install concrete encasement fully surrounding reinforcing steel and ducts
H. Unless otherwise noted on the drawings, reinforce with longitudinal #5 steel bars placed at

each corner and along each face at maximum parallel spacing of 1’-0” on center, and #5 tie-
bars transversely placed at 1’-0” on center maximum longitudinal.
1. Maintain maximum clearance of 0’-2” from bars to edge of forms and ducts.

I. For duct banks that are being installed for future use, extend rebar well past end of concrete for
future tie-in to future concrete pour to ensure that both sections are firmly tied together to
prevent slippage between the two pours.

J. Add orange colorants at mixing site at the rate of 10 lbs per cubic yard for voice and data cable.
K. Place concrete with minimum 0’-2” cover surrounding ducts and reinforcement.
L. Manhole cover shall be lockable with stenciled label “COMMUNICATIONS”.
M. Maintain ducts in proper place during concrete placement.
N. For duct banks that are being installed for future use, all conduits shall be extended minimum of

1’-0” past the end of the concrete and capped.
O. Transition from nonmetallic to metallic conduit where duct banks enter structures or turn

upward for continuation above grade
1. Where ducts enter structures such as hand-holes, maintenance holes, pull boxes, or

buildings, terminate ducts in proper end bells, insulated L-bushings, Meyers hubs or
couplings on steel conduits.

2. Ducts shall be sealed to prevent water and debris from entering the building.
P. Extend below grade conduits to 0’-4” above the finished floor inside a building.

1. Cover or temporarily seal open conduit ends to prevent water and other foreign matter
from entering conduit.

Q. Tag conduits entering pull boxes with stamped stainless steel tags following cable and conduit
schedule.

R. Backfill after concrete cures 24 hours.
S. The Contractor shall pull a 1’-0” long mandrel (0’-¼” smaller than duct diameter) through ducts.

1. Pull a rag swab or sponge through to remove debris, until it shows clean.
T. Where fiber optic cables will be used and/or where indicated in the drawings, innerduct shall be

provided.
U. The Contractor shall provide a metered pull tape in all underground conduits and innerduct:

1. Pre-lubricated, woven polyester, low friction, and high abrasion resistant yarn.
2. Minimum average tensile strength shall be 1,130 lbs for 0’-1.5” and smaller conduits and

innerduct.
3. Minimum average tensile strength shall be 1,800 lbs for conduits larger than 0’-1.5”.

3.04 CLEANING
A. Refer to section 27 02 00.

END OF SECTION
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SECTION 27 51 23
INTERCOMMUNICATIONS AND PROGRAM SYSTEMS

PART 1 - GENERAL
1.01 SUMMARY

A. This section specifies the furnishing and installation of a microprocessor-based, central-control
multi-channel intercommunication system. The Contractor shall provide all devices, raceways,
and wiring for a complete system.

B. Provide all wiring, devices and accessories required for connection to existing intercom system
located in other buildings on campus, if applicable.

C. Related Sections
1. Conditions of the contract and Division 1, as applicable, apply to this Section.
2. Div 26
3. Other Div 27 sections

1.02 REFERENCES
A. The publications referenced in Section 27 02 00 form a part of this specification. The

publications are referred to in the text by basic designation only.
B. Specific reference in specifications to codes, rules, regulations, standards, manufacturer’s

instructions, or requirements of regulatory agencies shall mean the latest printed edition of
each in effect at the date of contract unless the document is shown dated.

C. Conflicts
1. Refer to Section 27 02 00.

D. Codes and Standards
1. Refer to Section 27 02 00.

1.03 SUBMITTALS
A. Refer to Section 27 02 00.

1.04 QUALITY ASSURANCE
A. Refer to Section 27 02 00.
B. ELECTRICAL COMPONENT STANDARD:  Provide work complying with applicable

requirements of NFPA 70 "NATIONAL ELECTRICAL CODE" including, but not limited to:
1. ARTICLE 250, GROUNDING
2. ARTICLE 300, PART A. WIRING METHOD
3. ARTICLE 310, CONDUCTORS FOR GENERAL WIRING
4. ARTICLE 725, REMOTE CONTROL, SIGNALING CIRCUITS
5. ARTICLE 800, COMMUNICATION SYSTEMS
6. UL COMPLIANCE

a. All major components shall be UL listed as a system under UL 813.
b. Comply with requirements of UL 50.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Deliver products in factory containers.  Store in clean, dry space in original containers.  Protect

products from fumes and construction traffic.  Handle carefully to avoid damage.
PART 2 - PRODUCTS
2.01 GENERAL

A. All model numbers specified herein, unless otherwise stated, are those of the Dukane Care
Hawk Corporation (Beckwith Electronics Engineering Co. at 210-699-6441) and constitute the
type, quality and performance desired. Where quantities are not noted, they shall be obtained
from the drawings.
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B. Acceptable Manufacturers: Subject to compliance with the requirements these specifications
manufacturers materials which may be incorporated in the work shall be:
1. Existing Rauland

2.02 SYSTEM REQUIREMENTS
A. GENERAL:  Provide a complete and fully functional microprocessor-based, central-control

multi-channel intercommunication and master clock system using materials and equipment of
types, sizes, ratings, and performances as indicated.  Use materials and equipment that comply
with referenced standards and manufacturers' standard design and construction, in accordance
with published product information.  Coordinate the features of all materials and equipment so
they form an integrated system, with components and interconnections matched for optimum
performance of specified functions.

B. Provide a TSLCDCP touch panel PC with assistant software to provide programming,
diagnostic information, saving and reloading of the system programming data.

C. SPARES:  Provide adequate capacity in equipment ratings, spare key or relay capacity, and
spare terminal and cable conductor quantities to increase number of stations in the future by 10
percent above those indicated for the work of this project.

D. The existing Intercom System shall be removed entirely. Owner has first right of refusal for
salvage equipment and devices.

2.03 SYSTEM FEATURES
A. Provide a minimum of 2 voice communication paths with simultaneous program distribution.
B. Provide and install a TS15CLXP/W7 touch screen computer at the required location.
C. Provide the required SS16 and SS32 remote switching modules with the associated 66 type

terminal panels to connect to the existing speaker/call switch cables.
D. Provide automatic gain control on the intercom speech to maintain constant speech level.
E. A fifteen watt I/C amp shall be provided with each AP1 master stations.  This amplifier shall be

integral to the AP1-B, requiring no panel mounting space in the equipment rack associated with
the system.

F. Program distribution and intercommunication shall be done via 25-volt distribution line system.
Using a 45 OHM distribution system will not be accepted.

G. The system shall have two methods of communication, Simplex (push to talk) to override noise
areas, and one Vox handset for private communication. Systems with one communication
method will not be accepted.

H. Each speaker in the system shall be able reproduce up to 5 watts of power by only changing
the transformer tap.

I. System capacity of 256 remote stations, 8 administrative control centers and is capable of
expansion to additional CH1000 control panels via a dedicated LAN.

J. Master station capable of selectively communicating with any intercom speaker-microphone
station by dialing the number assigned to the speaker station, or by touching the desired
speaker icon on the touch panel PC.

K. The system shall provide for five call priority levels with automatic sequencing for each
communication point.

L. Large 16-character alphanumeric LCD display with 100% queuing of calling room numbers,
sequential display of calls waiting and priority stations, display of current time when idle, full
display of programmer prompting, and operator function dialing.

M. Provide tone for custodial call to all speakers.
N. 2, 3, 4, 5 or 6 alphanumeric digit dialing.
O. The CH1000 system processor shall incorporate a master program time clock with a choice of

12 or 24hour time display at the administrative phone. Capable of correcting secondary clocks.
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The time display shall be protected by a built-in lithium battery to correct displays after a power
outage. Provide for eight zones of time dependent tone signaling.  Each classroom or other
room equipped with a speaker shall be capable of being independently programmed to receive
any one of eight tone signal programs. Provide 255 discrete time event entries, with editing and
review routine to change and edit time event schedules without complete reprogramming.

P. Off premise diagnostics and remote display ports shall be standard.
Q. Input ports for monitoring external signals to activate the CH1000 functions an Output ports for

activation of external equipment in response to CH1000 functions.
R. Ethernet Port for PC interface and remote programming.

S. Ethernet Port for long-distance serial communication with future equipment.
T. Assignments software on a PC to provide remote programming, diagnostics, system

information, saving and reloading of system programming and hardcopy output of all system
data.

U. The system shall provide for 10 programmable input and output priority control points to
interface with the fire alarm and security system for auxiliary audible notification.

V. Provide lightning suppression.
2.04 EQUIPMENT AND MATERIALS

A. INTERCOM SYSTEM LOUDSPEAKERS
1. Exterior

a. Atlas Sound APF-15T, Weather resistant horn
b. Lowell SQLK8L, Vandal Proof Grille
c. Lowell P875X-6, Speaker Back Box – Flush Mount
d. Quam System 6VP Assembly with Back Box, Grille and Horn Loudspeaker – Surface

Mount

B. RADIO ANTENNA SYSTEM: The following components shall be mounted on the antenna
lead-in conduit mast on roof:
1. ONE FM BTY-2-FM FOLDED DIPOLE ANTENNA

PART 3 - EXECUTION
3.01 INSTALLATION

A. GENERAL: Install new system in accordance with NFPA 70 and other applicable codes.  Install
equipment in accordance with manufacturer's written instructions.  All of the raceways, junction
boxes, cables and wiring shall be provided by the electrical installer in accordance with the
shop drawings provided by the system supplier.

B. FINAL CONNECTIONS:  The final connections to all equipment in place, except loudspeakers
and call-in switches, junction boxes, secondary analog and/or digital clocks, shall be performed
by the equipment manufacturer or his authorized local representative.

C. MANUFACTURER'S FIELD SERVICES:  Provide services of a factory authorized service
representative to supervise the field assembly and connection of components and the
pretesting, testing, and adjustment of the system.

D. PRETESTING:  Upon completing installation of each system, align, adjust, and balance each
system and perform complete pretesting.  Determine, through presetting, the conformance of
the system to the requirements of the drawings and specifications.  Correct deficiencies
observed in pretesting.  Replace malfunctioning or damaged items with new and retest until
satisfactory performance and conditions are achieved.

E. TESTING:  Upon completion of pretesting, notify the Engineer a minimum  of 10 days in
advance of acceptance test performance schedule and conduct tests in his presence.  Provide
a written record of test results.

F. CABLING: All cabling associated with the PA/Intercom system shall have a gray outer sheath.
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3.02 WIRING
A. WIRING METHODS: Install all cables and wiring in concealed raceway in gypsum board walls

and above inaccessible ceilings. Plenum rated wiring may be used above accessible type
ceilings provided the cables and wiring are installed parallel and perpendicular to structural
members and supported by j hooks or bridle rings on 4 foot centers. Existing raceways and
boxes may be reused as appropriate for the new equipment. Provide 1” conduit sleeves above
ceiling through walls that extend to structure as required.

B. Provide physical isolation from each other for speaker-microphone, line-level, speaker-level,
and power wiring. Run in separate raceways, or where exposed or in same enclosure, provide
12 inch minimum separation between conductors to speaker-microphones and adjacent
parallel power and telephone wiring. Provide physical separation as recommended by
equipment manufacturer for other intercommunication system conductors. Secure and support
cables by straps, staples, or similar fittings so designed and installed as not to damage the
cables. Secure cable at intervals not exceeding 60 inches and not more than 6 inches from
cabinets, boxes or fittings.

C. SPLICES, TAPS, AND TERMINATIONS: Make splices, taps and terminations on numbered
terminal strips in junction, pull, and outlet boxes, terminal cabinets and equipment enclosures.
Use crimp or compression connectors for all splices, taps and terminations.

D. IDENTIFICATION OF CONDUCTORS AND CABLES: Use color coding of conductors and
apply wire and cable marking tape to designate wires and cables so all media are identified in
coordination with system wiring diagrams.

E. Provide two 120 volt ac outlets at the central sound cabinet and one inside the flush housings
for the public address amplifiers as required.

F. From the central sound cabinet to each loudspeaker (or group of loudspeakers on a common
circuit) run an individual circuit of plenum rated, CAT 5, West Penn 25357B or 357 non-plenum
rated cable which shall continue on to the associated call-in switch.

G. From the central sound cabinet to each microphone outlet run an individual run of West Penn-
357 or 25357 plenum cable.

H. From the central sound cabinet to the radio antenna system on roof run two West Penn-841 or
25841 plenum coaxial cables.

I. From the public address systems amplifiers to public address speakers run West Penn-225 or
25225B plenum cable. Maintain existing circuits.

J. All building wiring connections shall be made at labeled 66 type terminals located in the back
box of the central sound cabinet.

K. All corridor and outside speakers shall have their own zone.
L. From each AP1 administrative telephone station to the control equipment cabinet run one West

Penn 254245 CAT 5 plenum rated cable.
M. From each STEL1 Single line intercom telephone station to the control equipment cabinet run

one CAT 5 plenum cable.
N. From the TSLCDCP touch panel PC to the control equipment cabinet run one CAT 5 and one

25357B plenum cables
3.03 GROUNDING

A. Provide equipment grounding connections for intercommunication and master clock systems as
indicated. Tighten connections to comply with tightening torques specified in UL standard 486A
to assure permanent and effective grounds.

B. Ground equipment, conductor, and cable shields to eliminate shock hazard and to minimize to
the greatest extent possible, ground loops, common mode returns, noise pickup, crosstalk, and
other impairments. Provide 5-ohm ground at main equipment location all in wall amplifiers and
digital clocks power supply back boxes. Measure, record, and report ground resistance.



Northside ISD - Powell ES - Play
Area Canopy Demo  27 51 23 - 5  Intercommunications And Program

Systems 

3.04 EXAMINATION
A. Examine conditions, with the installer present, for compliance with requirements and other

conditions affecting the performance of the intercommunication and master clock systems work.
B. Do not proceed until unsatisfactory conditions have been corrected.

3.05 COMMISSIONING
A. Train Owner's maintenance personnel in the procedures and schedules involved in software

programming, operating, and troubleshooting, servicing, and preventative maintenance of each
system. Provide a minimum of four (4) hours training in accordance with 16050 requirements.

B. Train school Principal and selected school staff in the procedures for operating and
programming the ACS and each of the independent systems. Provide a minimum of four (4)
hours training in accordance with 26 00 00 requirements.

C. Schedule training with Owner through the Engineer, with at least seven days advance notice.
D. The Contractor shall video the two training sessions and provide two copies of each to NISD for

their future use.
3.06 CLEANING AND PROTECTION

A. Prior to final acceptance, clean each system components and protect from damage and
deterioration.

B. Provide and install protective covers and wire guards on devices and equipment in
Gymnasiums, Multi-Purpose Rooms, and vandal prone areas. Secure with approved tamper
resistant screws and/or theft-resistant fasteners.

3.07 WARRANTY
A. Warrant the completed systems to be free from defects in material and workmanship for a

period of one year from the date of the completed and certified test. Make available to the
Owner a maintenance contract proposal to provide a minimum of two inspections per year. The
two first year inspections shall be included in work for this project.

END OF SECTION
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SECTION 28 02 00
BASIC MATERIALS AND METHODS FOR SAFETY AND SECURITY SYSTEMS

PART 1 - GENERAL
1.01 GENERAL REQUIREMENTS

A. The requirements of the General Conditions and Supplementary Conditions apply to all Work
herein.

B. The Contract Drawings indicate the extent and general arrangement of the systems.  If any
departure from the Contract Drawings are deemed necessary by the Contractor, details of such
departures and the reasons therefore, shall be submitted to the Architect and Engineer for
approval as soon as practicable.  No such departures shall be made without the prior written
approval of the Architect and Engineer.

1.02 SCOPE OF WORK
A. The Work included under this Contract consists of the furnishing and installation of all labor,

material, tools, equipment and services necessary and required to form the complete and
functioning electronic safety and security systems in all of its various phases, all as shown on
the accompanying Drawings and/or described in these Specifications.  The contractor shall
review all pertinent drawings, including those of other contracts prior to commencement of
Work.

B. This Division requires the furnishing and installing of all items Specified herein, indicated on the
Drawings or reasonably inferred as necessary for safe and proper operation; including every
article, device or accessory (whether or not specifically called for by item) reasonably
necessary to facilitate each system's functioning as indicated by the design and the equipment
specified.  Elements of the work include, but are not limited to, materials, labor, supervision,
transportation, storage, equipment, utilities, all required permits, licenses and inspections.  All
work performed under this Section shall be in accordance with the Project Manual, Drawings
and Specifications and is subject to the terms and conditions of the Contract.

C. The approximate locations of Security items are indicated on the Drawings.  These Drawings
are not intended to give complete and accurate details in regard to location of outlets,
apparatus, etc.  Exact locations are to be determined by actual measurements at the building,
and will in all cases be subject to the Review of the Owner or Engineer, who reserves the right
to make any reasonable changes in the locations indicated without additional cost to the
Owner.

D. Items specifically mentioned in the Specifications but not shown on the Drawings and/or items
shown on Drawings but not specifically mentioned in the Specifications shall be installed by the
Contractor under the appropriate section of work as if they were both specified and shown.

E. All discrepancies within the Contract Documents discrepancies between the Contract
Documents and actual job-site conditions shall be reported to the Owner or Engineer so that
they will be resolved prior to the bidding, where this cannot be done at least seven (7) working
days prior to bid; the greater or more costly of the discrepancy shall be bid.  All labor and
materials required to perform the work described shall be included as part of this Contract.

F. It is the intention of this Section of the Specifications to outline minimum requirements to furnish
the Owner with a turn-key and fully operating system in cooperation with other trades.

G. It is the intent of the above "Scope" to give the Contractor a general outline of the extent of the
Work involved; however, it is not intended to include each and every item required for the Work.
 Anything omitted from the "Scope" but shown on the Drawings, or specified later, or necessary
for a complete and functioning Safety and Security system shall be considered a part of the
overall "Scope".

H. Coordinate with other contractors on items required for the proper functioning of Safety Security
system and indicated as provided by others, such as power, backboxes, conduits, sleeves, air
conditioning, structural support, etc..
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I. Contractor shall participate in the commissioning process; including but not limited to meeting
attendance, completion of checklists and participation in functional testing.

1.03 RELATED SECTIONS
A. Div 1 and conditions of the contract
B. Section 08 71 00 - Door Hardware 
C. DIv 26 Electrical
D. Div 27 Communications

1.04 REFERENCES
A. Americans with Disabilities Act (ADA)
B. Building Codes (UBC) (IBC), latest editions
C. National Electrical Code (NEC)
D. American Society for Testing and Materials (ASTM)
E. Underwriter's Laboratories, Inc. (UL)
F. Insulated Cable Engineer's Association (ICEA).
G. National Electrical Manufacturer's Association (NEMA).
H. Institute of Electrical and Electronics Engineers (IEEE).
I. American National Standards Institute (ANSI).
J. National Fire Protection Association (NFPA).
K. International Energy Conservation Code (IECC).
L. BICSI (Building Industry Consulting Services International)
M. Owner’s Design Guidelines and Construction Standards
N. Local, county, state and federal regulations and codes in effect as of date of installation.

1.05 COMPLETE FUNCTIONING OF WORK
A. All work fairly implied as essential to the complete functioning of the electrical systems shown

on the Drawings and Specifications shall be completed as part of the work of this Division
unless specifically stated otherwise. It is the intention of the Drawings and Specifications to
establish the types of the systems, but not set forth each item essential to the functioning of the
system.  In case of doubt as to the work intended, or in the event of amplification or clarification
thereof, the Contractor shall call upon the Architect for supplementary instructions, Drawings,
etc.

B. Contractor shall review all pertinent Drawings and adjust his work to all conditions shown there
on.  Discrepancies between Plans, Specifications, and actual field conditions shall be brought
to the prompt attention of the Architect.
1. Approximate location of Security devices, equipment cabinets, conduits and sleeves,  etc.

are indicated on the Drawings.  However, the Drawings, do not give complete and
accurate detailed locations of such items and exact locations must be determined by
actual field measurement.  Such locations will, at all times, be subject to the approval of
the Architect.

2. Communicate with the Architect and secure his approval of any location about which there
may be the least question.  Outlets obviously placed in a location not suitable to the
finished room or without specific approval, shall be removed and relocated when so
directed by the Architect.  Location of ceiling devices shall be coordinated with reflected
ceiling plans.

C. Additional coordination with mechanical, electrical, plumbing contractor may be required to
allow adequate clearances for all building components.  Contractor to notify Architect and
Engineer of unresolved clearances, conflicts or equipment locations.
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1.06 DESCRIPTION OF SYSTEM WORK
A. Furnish and install all materials, tools, equipment, and services for all electronic

security/surveillance devices to provide functioning systems in accordance with performance
requirements specified and any modifications resulting from reviewed shop and field
coordinated drawings.
1. Access Control System

a. This system replaces the typical mechanical key-controlled door lock with a door
locking system that uses an access card as the access credential.

b. The system includes an electric door-locking mechanisms, card reader located
adjacent the door, door status sensor, door prop alarm and a request to exit device.

c. Typical system configuration is card or schedule-controlled entry with free exiting.
2. Intrusion Detection System

a. This system monitors areas for unauthorized entrance or intruder.
b. This system can consist of motion sensors, door status sensors, glass break sensors

and one or more control keypads.
c. The keypad is used to arm/disarm system by entering a numeric code on the keypad.

3. Video Surveillance System
a. This system is used to provide video surveillance through the use of cameras of

security sensitive areas and target items.
b. The system shall allow for the viewing and recording of images.

B. RACKS AND ENCLOSURES
1. Wall mounted enclosures, data gathering panels, and power supply panels shall be

installed as per manufacturer’s requirements.
a. Coordinate pathways and power with Electrical and Telecommunications Contractors
b. Furnish all labor, materials, tools, equipment, and services for all control consoles,

equipment racks, cabinets, and enclosures not provided by others in accordance with
contract documents.

c. Completely coordinate with work of other trades to avoid duplication in purchasing.
d. Although such work is not specifically indicated, furnish and install all supplementary

or miscellaneous items, and devices incidental to or necessary for a sound, secure
and complete installation.

2. Coordinate with rack/cabinet provider if it’s indicated to be provided by others. Include
them in scope of work if no other contractor is available or no indication that it is to be
provided by others.
a. Coordinate with G.C.

3. The designated security space will provide an area reserved for rack and wall mounted
security equipment.
a. The rack area allows for vertical relay rack(s).
b. Backboard wall area of 8’-0” X 8’-0” shall be reserved for wall-mounted components.

4. Provide all supplementary or miscellaneous items and devices incidental to or necessary
for a sound and complete installation.

5. Drawings are representative and show general arrangement of systems and equipment,
except when dimensioned or detailed.
a. For exact locations refer to dimensioned architectural drawings.

1) Field measurements take precedence over dimensioned drawings.
2) Field verify locations and arrangement of all systems and equipment.
3) Coordinate all work with other trades and Contractor.

6. Circuit Supervision
a. Supervise all signal and data transmission lines, links with other systems, and

sensors.
1) Indicate circuit and detection device faults with both protected zone and trouble

signals.
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2) Initiate an alarm in response to opening, closing, or shorting of a signal or data
transmission line.

7. Electronic Safety and Security work as specified in this Section and sub sections shall
include but not limited to:
a. A project kick-off/pre-submittal meeting with the Architect, Designer, and Contractor

to review security design package.
1) Additional participants shall include:

(a) Division 8 subcontractors
(b) Division 26 subcontractors

b. Preparation of pre-installation submittals, including point-to-point wiring information
for security equipment to interface to work by others prior to start of any installation
work. Include lock permit requests in submittals for review.

c. Furnishing and installation of all devices, components and accessories.
d. The furnishing and coordination on installation of special back boxes for equipment

and field devices as required.
e. Furnishing, installation and termination of all wiring and cabling including any special

purpose wire and cable for electronic safety and security systems.
1) Coordinate all phone, network and fiber optic cable interface provided by

telecommunications subcontractor or carriers.
f. Coordinate raceway and power distribution systems provided by Division 26.
g. Provide and install 12/24 VAC/DC input power to all field devices as required.
h. Coordination with other trades and Owner required to facilitate the installation of the

safety and security equipment including:
1) Division 08 (doors)
2) Division 26 (power, raceways, and fire alarms)
3) Division 27 (telecommunications network interface).

i. Wiring and termination of electrified door hardware by security subcontractor shall be
concurrent with the installation of these electrified components by the door hardware
subcontractor.

j. Programming of all security control equipment and prior coordination with the
Owner’s security and telecommunications personnel, unless noted otherwise.

k. Preparation of “As-Built” documentation.
l. Warranty service for completed work.

1.07 SCHEMATIC NATURE OF CONTRACT DOCUMENTS
A. The contract documents are schematic in nature in that they are only to establish scope and a

minimum level of quality.  They are not to be used as actual working construction drawings.
 The actual working construction drawings shall be the approved shop drawings.

1.08 QUALITY ASSURANCE
A. Contractor shall have a complete working knowledge of the Security system being installed.
B. Maintain a valid Type B license from the Texas Private Security Bureau.
C. Contractor shall have installed similar-sized systems in at least ten (10) other projects in the

last five (5) years prior to this bid and be regularly engaged in the business of installation of the
types of systems specified in this document and maintain manufacturer certification for the
system to be installed.

D. The security integrator must maintain an operating facility in the local area (50 mile radius) of
the Project location to provide service to the Owner for the warranty period.
1. At the Owners request for service, the security integrator shall dispatch a service

technician to the location to affect the required repairs or adjustments.
E. The contractor shall maintain a spare parts inventory necessary to resolve component failures

of the system.



Northside ISD - Powell ES - Play
Area Canopy Demo  28 02 00 - 5  Basic Materials And Methods For

Safety And Security Systems 

1. Refer to individual specification section for a list of specifically required parts provided to
the owner and stored on site.  These parts will become the property of the owner.

2. At the end of the warranty period the Safety and Security integrator shall test the owner’s
spare parts and repair or replace as needed to bring the parts up to proper operation.

F. Contractor shall obtain Safety and Security system product manufacturer’s certification if
applicable.

G. Refer to General Conditions for other requirements.
1.09 CONTRACTOR REQUIREMENTS

A. In order to accomplish the conditions of this agreement, the Contractor shall perform the
specific duties listed herein.

B. Contractor shall provide and pay for all labor, supervision, tools, equipment, test equipment,
tests and services to provide and install a complete Safety and system.  Pay all required sales,
gross receipts, and other taxes.

C. Insurance
1. The Contractor shall procure, submit for review, and maintain for the duration of this

agreement, insurance against claims for injuries to persons or damages to property which
may arise from, or in connection with, the performance of work hereunder by the
Contractor, his agents, representatives, employees or subcontractor. The Contractor shall
pay the cost of such insurance.

2. The Owner, its directors, officers, representatives, agents and employees, respectively,
shall have no responsibility to the Contractor with respect to any insurance in accordance
with the provisions set forth herein.

D. Regulatory Requirements
1. Safety and Security Contractor shall supply all city, county, and state telecommunication

cabling permits required by Authority Having Jurisdiction (AHJ).
2. Safety and Security Contractor shall be licensed and/or bonded as required for Safety and

Security systems.
E. Privacy and Confidentiality

1. The Contractor will respect and protect the privacy and confidentiality of Owner, its
employees, processes, products, and intellectual property to extent necessary, consistent
with the legal responsibilities of the Owner policies.

2. Contractors shall sign a non-disclosure agreement and abide by the requirements to keep
confidential all information concerning bid documents and this project.

F. Use of Subcontractors
1. Successful bidder shall inform the Owner’s contact and General Contractor in writing

about the intention to use Subcontractors and the scope of work for which they are being
hired.

2. The Owner or Owner’s designated contact must approve the use of Subcontractors in
writing prior to the Subcontractor’s hiring and start of any work.

G. The Contractor’s designated Project Manager will be recognized as the single point of contact.
The Project manager shall oversee all work performed to ensure compliance with specifications
as outlined in bid documents (which includes all specifications, references, and drawings) to
ensure a quality installation and attend project meetings with the telecommunication consultant,
the Owner and others.

H. Coordination
1. Coordinate installation work with other trades (examples include ceiling grid contractors,

HVAC and sheet metal contractors, etc.) to resolve procedures and installation placement
for cable trays and cable bundle pathways.

2. The goal of this coordination will be to establish priority pathways for critical data/voice
network cable infrastructure, materials, associated hardware, as well as mitigate delays to
the project and to allow service access for Safety and Security components.
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3. Exchange information and agree on details of equipment arrangements and installation
interfaces.

4. Coordinate with electrical contractors and plan for the pathway routes used Safety and
Security cabling to minimize cable lengths.

5. Record agreements with other trades and distribute record to other participants, Owner
and telecommunication consultant.

1.10 GENERAL REQUIREMENTS
A. Upon completion of commissioning testing and Owner acceptance, DBR bears no liability or

responsibility for the continued proper operation of the installed systems.
B. The Items described herein shall not be modified or substituted without consent of DBR and/or

the Owner.
C. Electronic Safety and Security systems integrator (Safety and Security subcontractor)

manager/supervisor shall attend meetings arranged by the Contractor, Architect, Owner or
other parties affected by the work of this Section.

D. If the manufacturer of Safety and Security devices or connecting hardware has supplied post
manufacture performance data, copies of such are to be kept for inclusion in the documentation
and made available to the Owner upon request.

E. All materials are to be new unused and of the latest series of model number, unless otherwise
indicated by the Owner or Safety and Security system designer.

F. All Safety and Security integrator personnel must be manufacturer certified and capable of an
installation that falls under the manufacturer's guidelines necessary to obtain a manufacturer
warranty.
1. The integrator shall provide all components/materials essential for a complete and

functional Safety and Security access and surveillance system.
G. Safety and Security integrator shall issue a 2-year warranty on installation and workmanship.
H. These Specifications and Drawings are intended for bidding purposes only; no part shall be

copied or used for any purpose other than bidding on this project.
1. This package shall be contractual upon bid award.

I. Drawings and Specifications are to be used in conjunction with one another and to supplement
one another.
1. In general Specifications determine the nature and quality of the materials and tests, and

drawings establish the quantities, details and give characteristics of performance that
should be adhered to in the installation of the Safety and Security system components.

2. If there is an apparent conflict between the drawings and specifications, or within the
specifications themselves, the items with greater quantity or quality shall be estimated and
installed.

3. Clarification with the Owner/Designer about these items shall be made prior to purchase
and installation.

4. Questions regarding the Specification or system requirements should be directed in
writing to DBR or the Owner.

J. Safety and Security integrator shall adhere to Division 1 general requirements and written
Safety and Security Specifications and Drawings within this construction package and shall be
responsible for complying with all local, state and federal laws or regulations applicable to the
work being performed, even though said law, rule or regulation is not identified herein.

K. Safety and Security integrator shall arrange and pay for any inspections required by the public
agencies having jurisdiction in the area.

L. The Safety and Security contractor shall procure and maintain for the duration of this
agreement, insurance against claims for injuries to persons or damages to property which may
arise from, or conjunction with, the performance of the work hereunder by the Safety and
Security integrator, his agents, representatives, or employees.
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1. The Safety and Security integrator shall pay the cost of such insurance.
M. The Safety and Security integrator will respect and protect the privacy and confidentiality of the

Owner, his employees, processes, products, and intellectual property to the extent necessary,
consistent with the legal responsibilities of the State of Texas and the Owner.

N. If required the Safety and Security integrator shall sign a non-disclosure agreement and abide
by its requirements to keep confidential all information concerning bid documents and this
Project.

O. Furnish submittals and manuals in accordance with Division 1.
P. Furnish a detailed material list complete with suppliers (distributors) list of components and

distributors name, address, and phone number.
Q. Refer to Specifications issued by Architect, Division 1, for Project and cost payments.

1.11 DATE OF FINAL ACCEPTANCE
A. The date of final acceptance shall be the date of owner occupancy, or the date all punch list

items have been completed or final payment has been received.  Refer to Division One for
additional requirements.

B. The date of final acceptance shall be documented in writing and signed by the architect, owner
and contractor.

1.12 DEFINITIONS AND SYMBOLS
A. General Explanation:  A substantial amount of construction and Specification language

constitutes definitions for terms found in other Contract Documents, including Drawings which
must be recognized as diagrammatic and schematic in nature and not completely descriptive of
requirements indicated thereon.  Certain terms used in Contract Documents are defined
generally in this article, unless defined otherwise in Division 1.

B. Definitions and explanations of this Section are not necessarily either complete or exclusive,
but are general for work to the extent not stated more explicitly in another provision of the
Contract Documents.

C. Indicated: The term "Indicated" is a cross-reference to details, notes or schedules on the
Drawings, to other paragraphs or schedules in the Specifications and to similar means of
recording requirements in Contract Documents.  Where such terms as "Shown", "Noted",
"Scheduled", "Specified" and  "Detailed" are used in lieu of "Indicated", it is for the purpose of
helping the reader locate cross-reference material, and no limitation of location is intended
except as specifically shown.

D. Directed:  Where not otherwise explained, terms such as "Directed", "Requested", "Accepted",
and "Permitted" mean by the Architect or Engineer.  However, no such implied meaning will be
interpreted to extend the Architect's or Engineer's responsibility into the Contractor's area of
construction supervision.

E. Reviewed:  Where used in conjunction with the Engineer's response to submittals, requests for
information, applications, inquiries, reports and claims by the Contractor the meaning of the
term "Reviewed" will be held to limitations of Architect's and Engineer's responsibilities and
duties as specified in the General and Supplemental Conditions.  In no case will "Reviewed" by
Engineer be interpreted as a release of the Contractor from responsibility to fulfill the terms and
requirements of the Contract Documents.

F. Furnish:  Except as otherwise defined in greater detail, the term "Furnish" is used to mean
supply and deliver to the project site, ready for unloading, unpacking, assembly, installation,
etc., as applicable in each instance.

G. Install:  Except as otherwise defined in greater detail, the term "Install" is used to describe
operations at the project site including unloading, unpacking, assembly, erection, placing,
anchoring, applying, working to dimension, finishing, curing, protection, cleaning and similar
operations, as applicable in each instance.
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H. Provide:  Except as otherwise defined in greater detail, the term "Provide" is used to mean
"Furnish and Install", complete and ready for intended use, as applicable in each instance.

I. Installer:  Entity (person or firm) engaged by the Contractor or its subcontractor or
Sub-contractor for performance of a particular unit of work at the project site, including
unloading, unpacking, assembly, erection, placing, anchoring, applying, working to dimension,
finishing, curing, protection, cleaning and similar operations, as applicable in each instance.  It
is a general requirement that such entities (Installers) be expert in the operations they are
engaged to perform.

J. Imperative Language:  Used generally in Specifications.  Except as otherwise indicated,
requirements expressed imperatively are to be performed by the Contractor.  For clarity of
reading at certain locations, contrasting subjective language is used to describe responsibilities
that must be fulfilled indirectly by the Contractor, or when so noted by other identified installers
or entities.

K. Minimum Quality/Quantity:  In every instance, the quality level or quantity shown or specified is
intended as minimum quality level or quantity of work to be performed or provided.  Except as
otherwise specifically indicated, the actual work may either comply exactly with that minimum
(within specified tolerances), or may exceed that minimum within reasonable tolerance limits. In
complying with requirements, indicated or scheduled numeric values are either minimums or
maximums as noted or as appropriate for the context of the requirements. Refer instances of
uncertainty to Owner or Engineer via a request for information (RFI) for decision before
proceeding.

L. Abbreviations and Symbols: The language of Specifications and other Contract Documents
including Drawings is of an abbreviated type in certain instances, and implies words and
meanings which will be appropriately interpreted.  Actual word abbreviations of a self-
explanatory nature have been included in text of Specifications and Drawings.  Specific
abbreviations and symbols have been established, principally for lengthy technical terminology
and primarily in conjunction with coordination of Specification requirements with notations on
Drawings and in Schedules.  These are frequently defined in Section at first instance of use or
on a Legend and Symbol Drawing.  Trade and industry association names and titles of
generally recognized industry standards are frequently abbreviated.  Singular words will be
interpreted as plural and plural words will be interpreted as singular where applicable and
where full context of Contract Documents so indicate.  Except as otherwise indicated, graphic
symbols and abbreviations used on Drawings and in Specifications are those recognized in
construction industry for indicated purposes.  Where not otherwise noted symbols and
abbreviations are defined by 1993 ASHRAE Fundamentals Handbook, chapter 34
"Abbreviations and Symbols", ASME and ASPE published standards.

1.13 DELIVERY, STORAGE, AND HANDLING
A. Deliver products to the project properly identified with names, model numbers, types, grades,

compliance labels, and other information needed for identification.
B. Deliver products to the project at such time as the project is ready to receive the equipment,

pipe or duct properly protected from incidental damage and weather damage.
C. Damaged equipment shall be promptly removed from the site and new, undamaged equipment

shall be installed in its place promptly with no additional charge to the Owner.
1.14 SUBMITTALS

A. Coordinate with Division 01 for submittal timetable requirements, unless noted otherwise within
thirty (30) days after the Contract is awarded. The Contractor shall submit an electronic copy of
a complete set of shop drawings and complete data covering each item of equipment or
material. The submittal of each item requiring a submittal must be received by the Architect or
Engineer within the above thirty day period. The Architect or Engineer shall not be responsible
for any delays or costs incurred due to excessive shop drawing review time for submittals
received after the thirty (30) day time limit. The Architect and Engineer will retain a copy of all
shop drawings for their files. All literature pertaining to items subject to Shop Drawing submittal
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shall be submitted at one time. Submittals shall be placed in one electronic file in PDF format
and bookmarked for individual specification sections. Individual electronic files of submittals for
individual specifications shall not be permitted. Each submittal shall include the following items:
1. A cover sheet with the names and addresses of the Project, Architect, MEP Engineer,

General Contractor and the Subcontractor making the submittal.  The cover sheet shall
also contain the section number covering the item or items submitted and the item
nomenclature or description.

2. An index page with a listing of all data included in the Submittal.
3. Product Data and Shop Drawings shall be submitted in separate submittals, to avoid

rejection of one due to errors in the other.
B. Shop Drawings

1. Safety and Security Contractor shall submit, for approval, floor plans that identify all
device locations, device ID, cable routes and quantities, cable types, riser locations, and
references to installation details and diagrams.

2. A functional description of each system.
3. All cable and wiring types for each device type used.
4. Certification that lock wiring and access control systems requirements have been

coordinated with electrified door hardware, fire alarm systems, automatic door controls,
and overhead door controls specified in other sections and other packages.

5. Riser diagram showing routes between floors or other areas that are not easily identified
on the floor plans.

6. Safety and Security One-line diagrams showing all input and output points of the system.
a. The Contractor shall make any corrections required by the consultant team, file with

him two corrected copies and furnish such other copies as may be needed.
7. Power supply points listing with devices and maximum loads to prevent overloading.
8. Equipment schedules listing all system components, manufacturer, model number and

quantities of each.
9. Safety and Security Contractor shall submit, for approval, diagrams that show Safety and

Security equipment layouts, rack layouts (including wall and rack elevations), cabling riser
and interconnection diagrams, etc.

10. Safety and Security Contractor shall submit, for approval, labelling scheme for all Safety
and Security devices and cabling components (faceplates, horizontal cables, riser cables,
inter-building cables, racks, patch panels, etc.)  installed.

11. The Contractor shall make any corrections as required by the Engineer and submit
revised shop drawings to the team for approval.

12. Approval by the Engineer of such drawings or schedules shall not relieve the Contractor
from responsibility for deviations from the drawings or specifications, nor shall it relieve the
Contractor from responsibility for errors of any sort in shop drawings or schedules.
 Requests to deviate shall be submitted in writing to the Architect.

13. Drawings shall show the proposed firestop systems and locations, (stamped/embossed by
the PE) to restore/maintain the designed fire rating of the building structure (walls,
ceilings, floors, etc.).

14. Shop Drawings shall be newly prepared and not reproduced from the Contract
Documents. Drawings shall be prepared by a draftsman skilled in this type of work.
Submitting copy of the engineering drawings or engineering drawings with contractor's
markup as shop drawings is NOT ACCEPTABLE.

15. Shop drawings shall be developed in coordination with other trades (MEP, Architecture,
Structural, etc.) to avoid any collision or conflict and to meet all industry standards best
practices, codes and regulation requirements. By submitting shop drawings on the project,
this Contractor is indicating that all necessary coordination has been completed and that
the systems, products and equipment submitted can be installed in the building and will
operate as specified

16. Additional coordination with other trade contractors may be required to allow adequate
clearances and meet code requirements. All transitions, offsets and relocations as
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required by actual field conditions shall be performed by the contractor at no additional
cost to the owner

C. Product Data Submittals
1. Safety and Security Contractor shall submit catalogue cut-sheets that include

manufacturer, trade name, and complete model number for each product specified.
 Model number shall be handwritten and/or highlighted to indicate exact selection.

2. Safety and Security Contractor shall identify applicable specification section reference for
each product performance for each component specified for approval prior to purchase
and installation.

3. Inlcude battery backup calculations to show load and back-up times for UPS and power
supplies with batteries.

4. Include licenses and permit required, and qualifications and proof of work history (with
references).

5. All data sheets shall be organized by specification sections and provided with table of
contents. All products required shall be included in one submittal.

6. All product substitutions shall be submitted in advance for review and approval before
being included in product submittal package.

7. Specification variations pages with a listing of all variations, including unfurnished or
additional required accessories, items or other features, between the submitted equipment
and the specified equipment.  If there are no variations, then the specification page shall
state "NO VARIATIONS".  Where variations affect the work of other Contractors, then the
Contractor shall certify on this page that these variations have been fully coordinated with
the affected Contractors and that all expenses associated with the variations will be paid
by the submitting Contractor.  This page will be signed by the submitting Contractor.

8. Equipment information including manufacturer's name and designation, size, performance
and capacity data as applicable.  All applicable Listings, Labels, Approvals and Standards
shall be clearly indicated.

9. Dimensional data and scaled drawings as applicable to show that the submitted
equipment will fit the space available with all required Code and maintenance clearances
clearly indicated and labeled at a minimum scale of 1/4" = 1'-0", as required to
demonstrate that the alternate or substituted product will fit in the space available.

10. Identification of each item of material or equipment matching that indicated on the
Drawings.

11. Sufficient pictorial, descriptive and diagrammatic data on each item to show its
conformance with the Drawings and Specifications.  Any options or special requirements
or accessories shall be so indicated.  All applicable information shall be clearly indicated
with arrows or another approved method.

12. Certification by the General Contractor and Subcontractor that the material submitted is in
accordance with the Drawings and Specifications, signed and dated in long hand.
 Submittals that do not comply with the above requirements shall be returned to the
Contractor and shall be marked "REVISE AND RESUBMIT”.

D. Warranty
1. The Safety and Security Contractor shall submit appropriate documentation from the

certifying manufacturer showing the project is registered and qualified for the System
Assurance Warranty.

2. All subsequent work shall be in accordance with approved submittals. The Safety and
Security Contractor shall not perform any portion of the work requiring approval of the
System Assurance Warranty manufacturer’s warranty registration qualification procedures
that would disqualify any part or all of the system from that warranty qualification.

E. Qualifications
1. Safety and Security Contractor shall submit a list of the Contractor’s previous projects that

demonstrate qualification for this project.  This list shall include, but not be limited to:
a. At least ten (10) other projects in the last five (5) years
b. Name and location of project
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c. Project contacts, email addresses, and phone numbers
d. Total square footage
e. Total number of devices
f. Types of system platform

2. Safety and Security Contractor shall submit an up-to-date and valid statement of
qualifications for those assigned to perform the work specified herein at time of bid
submission.
a. Safety and Security Contractor Employees
b. Subcontractors

3. Manufacturer certifications for Contractor and installers.
F. Samples

1. Provide sample of all visible devices such as camera mount, motion detectors, card
reader, door contact, etc. for color selection and evaluation of technical specifications and
requirements. Confirm with Architect, interior designer, and Owner representative for color
selection before purchasing materials.

G. Refer to Division 1 for additional information on shop drawings and submittals.
H. Equipment and materials submittals and shop drawings will be reviewed for compliance with

design concept only.  It will be assumed that the submitting Contractor has verified that all items
submitted can be installed in the space allotted.  Review of shop drawings and submittals shall
not be considered as a verification or guarantee of measurements or building conditions.

I. Where shop drawings and submittals are marked "REVIEWED", the review of the submittal
does not indicate that submittals have been checked in detail nor does it in any way relieve the
Contractor from his responsibility to furnish material and perform work as required by the
Contract Documents.

J. Submittals shall be reviewed and returned to the Contractor with one of the following categories
indicated:
1. REVIEWED: Contractor does not need to take further submittal action, shall include this

submittal in the O&M manual, and verify with Architects and other parties (Owner, etc)
reviewing the submittals that no other correction is required before placing orders and
starting installations.

2. REVIEWED AS NOTED: Contractor shall submit a letter verifying that required exceptions
to the submittal have been received and complied with including additional accessories or
coordination action as noted, and shall include this submittal and compliance letter in the
O&M manual. The contractor may order the equipment submitted on at the time of the
returned submittal providing the Contractor complies with the exceptions noted, and
verifed with Architects and other parties (Owner, etc) reviewing the submittals that no
other correction is required before placing orders and starting installations.

3. NOT APPROVED:  Contractor shall resubmit new submittal on material, equipment or
method of installation when the alternate or substitute is not approved, the Contractor will
automatically be required to furnish the product, material or method named in the
Specifications and/or drawings. Contractor shall not order equipment that is not approved.
Repetitive requests for substitutions will not be considered.and/or drawings. Contractor
shall not order equipment that is not approved. Repetitive requests for substitutions will
not be considered.

4. REVISE AND RESUBMIT:  Contractor shall resubmit new submittal on material,
equipment or method of installation when the alternate or substitute is marked revise and
resubmit, the Contractor will automatically be required to furnish the product, material or
method named in the Specifications and/or provide as noted on previous shop drawings.
 Contractor shall not order equipment marked revise and resubmit.  Repetitive requests for
substitutions will not be considered.

5. CONTRACTOR’S CERTIFICATION REQUIRED:  Contractor shall resubmit submittal on
material, equipment or method of installation. The Contractor’s stamp is required stating
the submittal meets all conditions of the contract documents.  The stamp shall be signed
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by the General Contractor.  The submittal will not be reviewed if the stamp is not placed
and signed on all shop drawings.

6. MANUFACTURER NOT AS SPECIFIED:  Contractor shall resubmit new submittal on
material, equipment or method of installation when the alternate or substitute is marked
manufacturer not as specified, the Contractor will automatically be required to furnish the
product, material or method named in the specifications.  Contractor shall not order
equipment where submittal is marked manufacturer not as specified.  Repetitive requests
for substitutions will not be considered.

K. Materials and equipment which are purchased or installed without shop drawing review shall be
at the risk of the Contractor and the cost for removal and replacement of such materials and
equipment and related work which is judged unsatisfactory by the Owner or Engineer for any
reason shall be at the expense of the Contractor. The responsible Contractor shall remove the
material and equipment noted above and replace with specified equipment or material at his
own expense when directed in writing by the Architect or Engineer.

L. Shop Drawing Submittals shall be complete and checked prior to submission to the Engineer
for review.

M. Furnish detailed shop drawings, descriptive literature, physical data and a specification critique
for each section indicating "compliance" and/or "variations" for the following items:
1. Fire Alarm System
2. Access Control System
3. Video Surveillance System
4. Intrusion Detection System

N. Refer to each specification section for additional requirements.
1.15 COORDINATION DRAWINGS

A. Before submit shop drawings, Contractor shall prepare coordination drawings to a scale of
1/4"=1'-0" or larger; detailing major elements, components, and systems of mechanical
equipment and materials in relationship with other systems, installations, and building
components.  Indicate locations where space is limited for installation and access and where
sequencing and coordination of installations are of importance to the efficient flow of the Work,
including (but not necessarily limited to) the following:
1. Indicate the proposed locations of Safety and Security conduits/sleeves, pullboxes,

equipment, cabinet and other materials.  Include the following:
a. Wall and type locations.
b. Clearances from other building structure and MEP equipment.
c. Clearances for servicing and maintaining equipment and cabling, and space for

equipment disassembly required for periodic maintenance.
d. Equipment connections and support details.
e. Exterior wall and foundation penetrations.
f. Fire-rated wall and floor penetrations.
g. Sizes and location of required concrete pads and bases.
h. Structural floor, wall and roof opening sizes and details.

2. Indicate scheduling, sequencing, movement, and positioning of large equipment into the
building during construction.

3. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, and
ceilings and their relationship to other penetrations and installations.

4. Prepare reflected ceiling plans to coordinate and integrate installations, air distribution
devices, light fixtures, communication systems components, and other ceiling-mounted
items.

B. This Contractor shall be responsible for coordination of all items that will affect the installation of
the work of this Division.  This coordination shall include, but not be limited to:  cable routing,
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equipment location, clearance, space requirements, sequence of construction, building
requirements and special conditions.

C. By submitting shop drawings on the project, this Contractor is indicating that all necessary
coordination has been completed and that the systems, products and equipment submitted can
be installed in the building and will operate as specified and intended, in full coordination with
all other Contractors and Subcontractors.

1.16 OPERATION AND MAINTENANCE MANUALS
A. Prepare maintenance manuals in accordance with Division 1 and in addition to the

requirements specified in Division 1, include the following information for equipment items:
1. Description of function, normal operating characteristics and limitations, performance

curves, engineering data and tests, and complete nomenclature and commercial numbers
of replacement parts.

2. Manufacturer's printed operating procedures to include start-up, break-in, and routine and
normal operating instructions; regulation, control, stopping, shutdown, and emergency
instructions; and summer and winter operating instructions.

3. Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions.

4. Servicing instructions and lubrication charts and schedules.
5. Prepare maintenance manuals in accordance with Special Project Conditions, in addition

to the requirements specified in Division 28, include the following information for
equipment items:
a. Identifying names, name tags designations and locations for all equipment.
b. Fault Current calculations and Coordination Study.
c. Reviewed shop drawing submittals with exceptions noted compliance letter.
d. Fabrication drawings.
e. Equipment and device bulletins and data sheets clearly highlighted to show

equipment installed on the project and including performance curves and data as
applicable, i.e., description of function, normal operating characteristics and
limitations, performance curves, engineering data and tests, and complete
nomenclature and model numbers of replacement parts.

f. Manufacturer's printed operating procedures to include start-up, break-in, and routine
and normal operating instructions; regulation, control, stopping, shutdown, and
emergency instructions; and summer and winter operating instructions.

g. Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions, servicing
instructions and lubrication charts and schedules.

h. Equipment name plate data.
i. Wiring diagrams.
j. Exploded parts views and parts lists for all equipment and devices.
k. Color coding charts for all painted equipment and conduit.
l. Location and listing of all spare parts and special keys and tools furnished to the

Owner.
m. Furnish recommended lubrication schedule for all required lubrication points with

listing of type and approximate amount of lubricant required.
6. The Safety and Security Contractor shall deliver the Installer's Warranty and

Manufacturer's signed System Warranty.
a. Delivery shall be completed within two (2) weeks of the time of final punch list review.
b. Product Certificates shall be signed by manufacturers certifying that products

furnished comply with requirements.
7. Testing Report Requirements

a. Submit certified test reports of Contractor-performed tests. Contractor shall submit
the required Test Reports in the format and media specified, upon completion of
testing the installed system.
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b. The tests shall clearly demonstrate that the media and its components fully comply
with the requirements specified herein.

c. Three (3) sets of electronic and hardcopy versions of test reports shall be submitted
together and clearly identified with cable designations.

8. Supply Owner with training manuals with instructions on methods of adding or removing
cabling to/from firestopped sleeves and chases.

1.17 RECORD DRAWINGS
A. Maintain a continuous record during the course of construction of all changes and deviations in

the work from the contract drawings.  Upon completion of the work, purchase a set of "Auto
Positive Tracings" on vellum and make corrections as required to reflect the electrical systems
as installed.  Location and size of all conduit shall be accurately shown to dimension.  Submit
three prints of the tracings for approval.  Make corrections to tracings as directed and deliver
"Auto Positive Tracings" to the Architect.  Record drawings shall be furnished in addition to
shop drawings.  Symbols on the Record drawings shall correspond to the identification symbols
on the contract drawings and equipment identification plates and tags.

B. The Contractor shall maintain a set of clearly marked black line record "AS-BUILT" prints on the
job site on which he shall mark all work details, alterations to meet site conditions and changes
made by "Change Order" notices.  These shall be kept available for inspection by the Owner,
Architect or Engineer at all times.

C. Refer to Division 1 for additional requirements concerning record drawings.  If the Contractor
does not keep an accurate set of as-built drawings, the pay request may be altered or delayed
at the request of the Architect.  Mark the drawings with a colored pencil. Delivery of as-built
prints and reproducibles is a condition of final acceptance.

D. The record prints shall be updated on a daily basis and shall indicate accurate dimensions for
all buried or concealed work, precise locations of all concealed device and cabling, and any
deviations from the work shown on the Construction Documents which are required for
coordination.  All dimensions shall include at least two dimensions to permanent structure
points.

E. Submit three prints of the tracings for approval.  Make corrections to tracings as directed and
delivered "Auto Positive Tracings" to the architect.  "As-Built" drawings shall be furnished in
addition to shop drawings.

F. When the option described in paragraph E., above is not exercised then upon completion of the
work, the Contractor shall transfer all marks from the submit a set of clear concise set of
reproducible record "AS-BUILT" drawings and shall submit the reproducible drawings with
corrections made by a competent draftsman and three (3) sets of black line prints to the
Architect or Engineer for review prior to scheduling the final inspection at the completion of the
work.  The reproducible record "AS-BUILT" drawings shall have the Engineers Name and Seal
removed or blanked out and shall be clearly marked and signed on each sheet as follows:

CERTIFIED RECORD DRAWINGS
DATE:
(NAME OF GENERAL CONTRACTOR)
BY:_______________________________

               (SIGNATURE)
(NAME OF SUBCONTRACTOR)
BY:_______________________________

               (SIGNATURE)
1.18 CERTIFICATIONS AND TEST REPORTS

A. Submit a detailed schedule for completion and testing of each system indicating scheduled
dates for completion of system installation and outlining tests to be performed and schedule
date for each test.  This detailed completion and test schedule shall be submittal at least 90
days before the projected Project completion date.
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B. Test result reporting forms shall be submitted for review no later than the date of the detailed
schedule submitted.

C. Submit 4 copies of all certifications and test reports to the Architect or Engineer for review
adequately in advance of completion of the Work to allow for remedial action as required to
correct deficiencies discovered in equipment and systems.

D. Certifications and test reports to be submitted shall include, but not be limited to those items
outlined in Section of Division 28.

1.19 OPERATOR TRAINING
A. The Contractor shall furnish the services of factory trained specialists to instruct the Owner's

operating personnel.  The Owner's operator training shall include 12 hours of onsite training in
three 4 hour shifts.

B. Before proceeding with the instruction of Owner Personnel, prepare a typed outline in triplicate,
listing the subjects that will be covered in this instruction, and submit the outline for review by
the Owner.  At the conclusion of the instruction period obtain the signature of each person
being instructed on each copy of the reviewed outline to signify that he has a proper
understanding of the operation and maintenance of the systems and resubmit the signed
outlines.

C. Refer to other Division 28 Sections for additional Operator Training requirements.
1.20 SITE VISITATION

A. Visit the site of the proposed construction in order to fully understand the facilities, difficulties
and restriction attending the execution of the work.

B. Before submitting a bid, it will be necessary for each Contractor whose work is involved to visit
the site and ascertain for himself the conditions to be met therein in installing his work and
make due provision for same in his bid.  It will be assumed that this Contractor in submitting his
bid has visited the premises and that his bid covers all work necessary to properly install the
equipment shown.  Failure on the part of the Contractor to comply with this requirement shall
not be considered justification for the omission or faulty installation of any work covered by
these Specifications and Drawings.

C. Understand the existing utilities from which services will be supplied; verify locations of utility
services, and determine requirements for connections.

D. Determine in advance that equipment and materials proposed for installation fit into the
confines indicated.

1.21 WARRANTY
A. The undertaking of the work described in this Division shall be considered equivalent to the

issuance, as part of this work, of a specific guarantee extending one year beyond the date of
completion of work and acceptance by Owner, against defects in materials and workmanship.
Materials, appliances and labor necessary to effect repairs and replacement so as to maintain
said work in good functioning order shall be provided as required.  Replacements necessitated
by normal wear in use or by Owner's abuse are not included under this guarantee.

B. See requirements in Division 1 Specifications.
C. The Security Integrator shall warrant all completed work, including all materials and labor, to be

free from defects in design, workmanship, and/or materials for a period of two (2) years from
final acceptance date.
1. System acceptance is defined as the completion of all functional performance testing and

the resolution of all punch list items.
D. Warranty Service

1. In the event that defects in the materials and/or workmanship are identified during the
warranty period, the contractor shall provide all labor and materials to correct the
deficiency.

2. All service work shall be performed by factory certified technicians.
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3. All warranty service shall include the replacement of all parts and or components as
required to restore normal system operation.
a. If parts or components need to be repaired, a loaner will be supplied and installed

until the part or component can be repaired and reinstalled.
4. Immediately following a warranty service request, the Contractor shall provide written

documentation to Owner which details the service work completed, cause of trouble, and
any outstanding work required to restore a complete and normal system.

E. Warranty service requests shall be responded to within 4 hours of notification with a qualified
service technician on site.

F. All repairs shall be completed within 48 hours upon site arrival.
1. If the failure exceeds 48 hours, the Owner reserves the right to require the contractor

provide on-site manufacturer support at no additional cost to Owner.
G. Extended warranties on equipment components offered by the manufacturer shall be passed

through to the Owner.
1. Warranty provisions shall be fully transferable only at the direction of the Owner, in the

event that ownership of the installed security systems is transferred.
1.22 TRANSFER OF ELECTRONIC FILES

A. Project documents are not intended or represented to be suitable for reuse by Architect/Owner
or others on extensions of this project or on any other project.  Any such reuse or modification
without written verification or adaptation by Engineer, as appropriate for the specific purpose
intended, will be at Architect/Owner’s risk and without liability or legal exposure to Engineer or
its consultants from all claims, damages, losses and expense, including attorney’s fees arising
out of or resulting thereof.

B. Because data stored in electric media format can deteriorate or be modified inadvertently, or
otherwise without authorization of the data’s creator, the party receiving the electronic files
agrees that it will perform acceptance tests or procedures within sixty (60) days of receipt, after
which time the receiving party shall be deemed to have accepted the data thus transferred to
be acceptable.  Any errors detected within the sixty (60) day acceptance period will be
corrected by the party delivering the electronic files.  Engineer is not responsible for maintaining
documents stored in electronic media format after acceptance by the Architect/Owner.

C. When transferring documents in electronic media format, Engineer makes no representations
as to the long term compatibility, usability or readability of documents resulting from the use of
software application packages, operating systems, or computer hardware differing from those
used by Engineer at the beginning of the Project.

D. Any reuse or modifications will be Contractor’s sole risk and without liability or legal exposure to
Architect, Engineer or any consultant.

E. The Texas Board of Architectural Examiners (TBAE) has stated that it is in violation of Texas
law for persons other than the Architect of record to revise the Architectural drawings without
the Architect’s written consent.
1. It is agreed that “MEP” hard copy or computer-generated documents will not be issued to

any other party except directly to the Architect/Owner.  The contract documents are
contractually copyrighted and cannot be used for any other project or purpose except as
specifically indicated in AIA B-141 Standard Form of Agreement Between Architect and
Owner.

2. If the client, Architect or Owner of the project requires electronic media for “record
purposes”, then AutoCAD/ Revit documents will be prepared by Engineer on electronic
media such as removable memory devices, flash drives or CD’s. These documents can
also be submitted via file transfer protocols. AutoCAD/ Revit files will be submitted with all
title block references intact to permit the end user to only view and plot the drawings.
Revisions will not be permitted in this configuration.

3. At the Architect/Owner’s request, Engineer will assist the Contractor in the preparation of
the submittals and prepare one copy of AutoCAD/ Revit files on electronic media or submit
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through file transfer protocols. The electronic media will be prepared with all indicia of
documents ownership removed. The electronic media will be prepared in a “.rvt” or “.dwg”
format to permit the end user to revise the drawings.

1.23 PRE-INSTALLATION MEETINGS
A. Safety and Security Contractor shall attend and/or arrange a scheduled pre-installation

conference prior to beginning any work of this section.  This venue is to ask and clarify
questions in writing with consultant and/or project manager/Owner representative.
1. Agenda

a. Safety
b. Work to be performed
c. Scheduling
d. Coordination
e. Other topics as necessary

2. Attendance
a. Safety and Security project manager/supervisor shall attend meetings arranged by

General Contractor, Owner’s representatives, and other parties affected by work of
this document.

b. All individuals who will serve in an on-site supervisory capacity, including project
managers, site supervisors, and lead installers, shall be required to attend the pre-
installation conference.

c. Individuals who do not attend the conference will not be permitted to supervise the
installation and testing of Safety and Security cables on the project.

1.24 CONTRACT ADMINISTRATION
A. The Engineer may perform site visits and provide job field reports upon inspection of

Contractor's installation, materials, supporting hardware, coordination with other trades and
progress to schedule to the client.

B. Job Field Report outline:
1. General: The general installation progress in relation to scheduled work made by the

Contractor up to that date.
2. Deficiencies and/or Items of Note: Documents observations of the cable installation that

may require corrective action by the Contractor.
1.25 POST INSTALLATION MEETINGS

A. At the time of substantial completion the contractor shall call and arrange for a post installation
meeting to present and review all submittal documents to include but not be limited to As-Built
Drawings, Test reports, Warranty paperwork, etc.

B. Attendees shall include
a. Safety and Security Contractor
b. Project Manager/Owner Representative
c. General Contractor
d. Safety and Security Engineer.
e. Other trades that the GC deems appropriate.

C. At this meeting the Safety and Security Contractor shall present and explain all documentation.
D. Any discrepancies or deviations noted by and agreed to by participants shall be remedied by

the Safety and Security Contractor and resubmitted within one (1) week of the meeting.
PART 2 - PRODUCTS
2.01 SUBSTITUTIONS

A. The names and manufacturers and model numbers have been used in the Contract documents
to establish types of equipment and standards of quality.  Where more than one manufacturer
is named for a specific item of equipment, only one of the specified manufacturers will be
considered for approval.  Where only one manufacturer is mentioned with the phrase "or
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approved equal", Contractor may submit an alternate manufacturer for consideration, provided
the following conditions are met:
1. Submit alternate equipment with complete descriptive data in shop drawing form.  Provide

sample of equipment upon request for review by Architect.  Samples will be returned if
requested in writing.

2. Alternate equipment must be equal from the standpoint of materials, construction and
performance.

3. Alternate submittal must be presented to the Engineer/Architect ten (10) days prior to bid
date for approval.

B. The Architect and Engineer shall be the sole judge of quality and equivalence of equipment,
materials and methods.

2.02 GENERAL REQUIREMENTS
A. All materials and products used on this project shall be listed by Underwriters' Laboratories.
B. Equipment and materials shall be standard products of a manufacturer regularly engaged in the

manufacture of Safety and Security cabling products and shall be the manufacturer’s latest
standard design in satisfactory use for at least one year prior to bid opening.

C. All material and equipment, as provided, should be the standard Commercial-Off-The-Shelf
(COTS) products of a manufacturer engaged in the manufacturing of such products.
1. All shall be typical commercial designs that comply with the requirements specified.
2. All material and equipment shall be readily available through manufacturers and/or

distributors.
D. Installer is to comply in every way with the requirements of local laws, ordinances, and rules,

the National Board of Fire Underwriters, and the National Electrical Code.
E. In the event of any conflicts between documents referenced herein and the contents of this

specification, the Installer is to notify in writing to the Architect/Engineer of any such
occurrences before the purchasing of any equipment, materials and/or installation by the
Installer. The Architect/Engineer will notify the Installer of any actions required to resolve these
conflicts.

F. No change in the plans or in the specifications is to be made without written instruction to do so
from the Owner or Architect/Engineer.

G. Materials are to be installed in accordance with manufacturer’s recommendations and best
industry practices.

H. The Installer is to promptly correct all discrepancies and/or defects for which the Installer is
responsible.

I. The Installer is to maintain a set of working specifications and drawings on site at all times and
to make this set available for inspection during site visits.

J. All materials are to be new and of the highest quality.
K. All products installed in the above ceiling space are to meet or exceed the Underwriters

Laboratories (UL) fire rated cable insulation requirements and are to be Plenum rated.
L. The Installer is to seal ALL penetrations, conduits, sleeves, cable trays, etc., where cabling has

been installed through rated walls/floors with Wiremold Flamestopper intumescent fire- stop
system ( or approved equivalent) where they pass through rated walls. The Installer is
responsible for returning any and all penetrations through rated walls or floors made for Safety
and Security cable to their pre-penetration rating.
1. All material used to dress cable bundles shall be applied loosely to allow the dressing

material to slide around the bundle. Tension of dressing materials shall not deform the
cable sheath. Dressing materials should be limited to the Safety and Security rooms only.
Cabling shall be placed unbundled in cable tray and/or j hooks in the above ceiling
spaces. No bundling materials are to be used above ceiling. All j hooks installed shall
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include the corresponding clip provided by the hook manufacturer. Plastic cable ties will
not be permitted.

M. Any discrepancy in the contract documents is to be remedied by the Installer providing and
installing the newer, greater quality or quantity of the item or items in question.

N. A pull cord (nylon; 1/8" minimum) shall be co-installed with all cable installed in any conduit.
O. Provide nylon bushings for all conduit openings.
P. All horizontal cables not in a cable tray or conduit shall be supported at a maximum of 48 to 60

inch intervals. Cable support system is to be independent of supports for other trades. At no
point shall cable(s) make contact with acoustic ceiling supports, grids, panels, electrical
conduits, water pipes or HVAC ductwork or supports.

Q. Any cable damaged or exceeding recommended installation parameters during installation shall
be replaced by the installer prior to final acceptance at no cost to the Owner.

2.03 ACCESS DOORS
A. Wherever access is required in walls or ceilings to concealed junction boxes, pull boxes,

equipment, etc., installed under this Division, furnish a hinged access door and frame with flush
latch handle to another Division for installation.  Doors shall be as follows:
1. Plaster Surfaces: Milcor Style K.
2. Ceramic Tile Surfaces: Milcor Style M.
3. Drywall Surfaces:  Milcor Style DW.
4. Install panels only in locations approved by the Architect.

2.04 FIRE STOPPING
A. Contractor shall restore the fire rating of penetrations to rated walls, ceiling, flooring after cable

pulling. Fire stopping products shall be as follows:
1. Hilti
2. SpecSeal
3. 3M
4. Owner approved alternate

2.05 IDENTIFICATION (LABELING) SYSTEM
A. Contractor shall label al communications system components installed.  Labeling products shall

be as follows:
1. Brady (LAT-19-361-4)
2. Dymo
3. Hellerman-Tyton
4. Owner approved alternate

2.06 ESCUTCHEONS
A. Provide heavy chrome or nickel-plated plates, of approved pattern, on conduit passing through

walls, floors and ceilings in finished areas. Where conduit passes through a sleeve, no point of
the conduit shall touch the building construction. Caulk around such conduit with sufficient
layers of two hour rated firesafing by Thermafiber 4.0 P.C.F. density, U.S.G. fire test 4/11/78
and seal off openings between conduit and sleeves with non-hardening mastic prior to
application of escutcheon plate. Escutcheons shall be Gravler Sure-Lock, or approved equal.

2.07 SPACE LIMITATIONS
A. Equipment shall be chosen which shall properly fit into the physical space provided and shown

on the drawings, allowing ample room for access, servicing, removal and replacement of parts,
etc.  Adequate space shall be allowed for clearances in accordance with Code requirements.
 Physical dimensions and arrangement of equipment shall be subject to the approval of the
Architect.
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2.08 PAINTING
A. All factory assembled equipment shall be delivered with a hard surface factory applied finish

such as baked-on machinery enamel which will not require additional field painting.  The finish
shall consist of not less than 2 coats of medium gray color paint USA No. 61 Munsell Notation
8-3G, 6. 10/0.54 enamel.  This Contractor shall protect this finish from damage due to
construction operations until acceptance of the building.  He shall be responsible for
satisfactorily restoring any such finishes or replacing equipment that becomes stained or
damaged.

PART 3 - EXECUTION
3.01 PREPARATION

A. Field Measurements
1. Verify dimensions in areas of installation by field measurements before fabrication and

indicate measurements on shop drawings. Coordinate fabrication schedule with
construction progress to avoid delaying the work.

B. Established Dimensions
1. Where field measurements cannot be made without delaying the work, coordinate with the

General Contractor to establish dimensions.
2. When approved in writing, proceed with fabricating units without field measurements.
3. Coordinate supports, adjacent construction, and fixture locations to ensure actual

dimensions correspond to established dimensions.
C. Pre-installation inspection

1. The Contractor shall visually inspect all cables, cable reels, and shipping cartons to detect
possible cable damage incurred during shipping and transport.

2. Visibly damaged goods are not acceptable and shall be replaced by the contractor at no
additional cost to the Owner.

3.02 DEMOLITION AND REMODELING
A. Where only portions of the existing Safety and Security system are to be modified as part of the

renovation and addition project, devices related to or part of this system outside of the
renovation area shall be kept in operations.

B. The Drawings do not show all demolition work required.  The Contractor shall make himself
familiar with the required scope of work to accomplish the work required by these documents.
 All demolition work implied or required shall be included in the scope of this contract.

C. Utility service outages required by the new installation will be permitted but only at a time
approved by the Owner.  The Contractor shall allow the Owner two (2) weeks in order to
schedule required outages.  The time allowed for outages will not be during normal working
hours unless otherwise approved by the Owner.  All costs of outages, including overtime
charges, shall be included in the contract amount.

D. The contractor shall perform a preconstruction walk thru of the site to observe and test the
existing systems for operation.  The owner assumes that the system is 100% operational and
functioning prior to the commencement of construction.  If any portion of the system observed
 or  tested to be non-functional or inoperable at the commencement of the project will be noted
by the contractor.  A written report will be generated by the contractor noting their findings and
submitted to the project team for review and handling.  The owner will determine if the items
found to be non-functional are to be repaired by contractor or repaired by the owner.  If this
repair of the equipment found to be non-functional is to be added to the contractor’s scope of
work the contract amount for the Work shall be adjusted accordingly.

E. Work Sequence and Timing. The Owner will cooperate with the Contractor; however, the
following provisions must be observed:
1. During the construction of this project, normal facility activities will continue in existing

buildings until new buildings or renovated areas are completed.  Plumbing, fire protection,
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lighting, electrical, Safety and Security, heating, air conditioning, and ventilation systems
shall be maintained in service within the occupied spaces of the existing building.

2. A meeting will be held at the project site, prior to any construction, between the Owner's
Representative, the General Contractor, the Subcontractors and Sub-subcontractors, and
the Engineer to discuss Contractor's employee parking space, access, storage of
equipment or materials, and use of the Owner's facilities or utilities.  The Owner's
decisions regarding such matters shall be final.

F. In the preparation of these documents every effort has been made to show the approximate
locations of, and connections to the existing safety and security devices and headend
equipment.  However, this Contractor shall be responsible for verifying all of the above
information.  This Contractor shall visit the existing site to inspect the facilities and related
areas.  This Contractor shall inspect and verify all details and requirements of all the Contract
Documents, prior to the submission of a proposal.  All discrepancies between the Contract
Documents and actual job-site conditions shall be resolved by the contractor, who shall
produce drawings which shall be submitted to the Architect/Engineer for review.  All labor and
materials required to perform the work described shall be a part of this Contract.

G. All equipment and/or systems noted on the Drawings "To Remain" shall be inspected and
tested on site to certify its working condition.  A written report on the condition of all equipment
to remain, including a copy of the test results and recommended remedial actions and costs
shall be made by this Contractor to the Architect/Engineer for review.

H. All equipment and/or systems noted on the Drawings "To Be Removed" should be removed
including, associated pipe and duct, pipe and duct hangers and/or line supports. Where duct or
pipe is to be capped for future or end of line use, it shall be properly tagged with its function or
service appropriately identified.  Where existing equipment is to be removed or relocated and
has an electric motor or connection, the Electrical Contractor shall disconnect motor or
connection, remove wiring to a safe point and this Contractor shall remove or relocate motor or
connection along with the equipment.

I. During construction and remodeling, portions of the Project shall remain in service.
 Construction equipment, material, tools, extension cords, etc., shall be arranged so as to
present minimum hazard or interruption to the occupants of the building.  None of the
construction work shall interfere with the proper operation of the existing facility; or be so
conducted as to cause harm or danger to persons on the premises.  All fire exits, stairs or
corridors required for proper access, circulation or exit shall remain clear of equipment,
materials or debris.  The General Contractor shall maintain barricades, other separations in
corridors and other spaces where work is conducted.

J. Certain work during the demolition and construction phases may require overtime or night time
shifts or temporary evacuation of the occupants.  Coordinate and schedule all proposed down
time with the Owner at least seventy-two (72) hours in advance in writing.

K. Any salvageable equipment as determined by the Owner, shall be delivered to the Owner, and
placed in storage at the location of his choice.  All other debris shall be removed from the site
immediately.

L. Equipment, piping or other potential hazards to the occupants of the building shall not be left
overnight outside of the designated working or construction area.

M. Make every effort to minimize damage to the existing building and the Owner's property.
 Repair, patch or replace as required any damage which occurs as a result of work at the site.
 Care shall be taken to minimize interference with the Owner's activities during construction and
to keep construction disrupted areas to a minimum.  Coordinate with the Owner and other
trades in scheduling and performance of the work.

N. When applicable, Include in the contract price all rerouting of existing backbone cabling, , etc.,
and the reconnecting of the existing equipment as necessitated by field conditions to allow the
installation of the new systems regardless of whether or not such rerouting, reconnecting or
relocating is shown on the drawings.  Furnish all temporary pipe, duct, controls, etc., as
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required to maintain heating, cooling, and ventilation services for the existing Safety and
Security rooms in areas scheduled to remain operational with a minimum of interruption.

O. All existing cabling, equipment, controls and appurtenances not included in the remodel or
alteration areas are to remain in place.

P. Cabling and equipment serving Safety and Security system which is to remain but which is
served by pipe, duct, equipment and controls that are disturbed by the remodeling work, shall
be reconnected in such a manner as to leave this equipment in proper operating condition.

Q. It is the intention of this Section of the Specifications to outline minimum requirements to furnish
the Owner with a turn-key and operating system in cooperation with other trades with a
minimum of disruption or downtime.

R. Refer to Architectural Demolition and/or Alteration plans for actual location of walls, ceilings,
etc., being removed and/or remodeled.

S. Field verify measurements, and cabling arrangements are as shown on Drawings.
T. Verify that scheduled cabling and equipment serving only those abandoned devices to be

demolished and removed in its entirety.
U. Demolition Drawings are based on casual field observation and existing Record Documents.

Report discrepancies to Architect and Engineer before disturbing existing installation.
V. Beginning of demolition means that the contractor accepts existing conditions.
W. Demolish and extend existing Safety and Security work under provisions of Division 02 and this

Section.
X. Remove, relocate, and extend existing systems to accommodate new construction.
Y. Remove abandoned cabling to source of origination point.  Remove racks and other equipment

as scheduled on the drawings.
Z. Remove exposed / abandoned cabling systems, including abandoned systems above

accessible ceiling finishes.  Cut systems flush with walls and floors, and patch surfaces.
AA. Repair adjacent construction and finishes damaged during demolition and extension work.
BB. Maintain access to existing systems which remain active.  Modify installation or provide access

doors as appropriate.
CC. Extend existing systems using materials and methods compatible with existing systems, or as

specified.
DD. Clean and repair existing materials and equipment which remain or are to be reused. The

Contractor shall modify, remove, and/or relocate all materials and items so indicated on the
Drawings or required by the installation of new facilities.  All removals and/or dismantling shall
be conducted in a manner as to produce maximum salvage.  Salvage materials shall remain
the property of the Owner, and shall be delivered to such destination as directed by the Owner.
 Materials and/or items scheduled for relocation and which are damaged during dismantling or
reassembly operations shall be repaired and restored to good operating condition.  The
Contractor may, at his discretion and upon the approval of the Owner, substitute new materials
and/or items of like design and quality in lieu of materials and/or items to be relocated.

EE. All items which are to be relocated shall be carefully removed in reverse to original assembly or
placement and protected until relocated.  The contractor shall clean and repair and provide all
new materials, fittings, and appurtenances required to complete the relocations and to restore
to good operative order.  All relocations shall be performed by workmen skilled in the work and
in accordance with standard practice of the trades involved.

FF. When items scheduled for relocation are found to be in damaged condition before work has
been started on dismantling, the Contractor shall call the attention of the Owner to such items
and receive further instructions before removal.  Items damaged in repositioning operations are
the Contractor's responsibility and shall be repaired or replaced by the Contractor as approved
by the Owner, at no additional cost to the Owner.
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GG. Service lines and wiring to items to be removed, salvaged, or relocated shall be removed to
points indicated on the Drawings, specified, or acceptable to the Owner.  Service lines and
wiring not scheduled for reuse shall be removed to the points at which reuse is to be continued
or service is to remain.  Such services shall be sealed, capped, or otherwise tied-off or
disconnected in a safe manner acceptable to the Owner.  All disconnections or connections into
the existing facilities shall be done in such a manner as to result in minimum interruption of
services to adjacent occupied areas.  Services to existing areas or facilities which must remain
in operation during the construction period shall not be interrupted without prior specific
approval of the Owner as hereinbefore specified.

HH. The Contractor shall be responsible for loss or damage to the existing facilities caused by him
and his workmen, and shall be responsible for repairing such loss or damage.  The Contractor
shall send proper notices, make necessary arrangements, and perform other services required
for the care, protection and in-service maintenance of all electrical services for the new and
existing facilities.  The Contractor shall erect temporary barricades, with necessary safety
devices, as required to protect personnel from injury, removing all such temporary protection
upon completion of the work.

II. Where existing construction is removed to provide working and extension access to existing
utilities, Contractor shall remove doors, piping, conduit, outlet boxes, wiring, light fixtures, air
conditioning ductwork and equipment, etc., to provide this access and shall reinstall same upon
completion of work in the areas affected.

JJ. Where partitions, walls, floors, or ceilings of existing construction are being removed, all
contractors shall remove and reinstall in locations approved by the Architect all devices
required for the operation of the various systems installed in the existing construction.

3.03 INSTALLATION
A. General

1. Contractor shall install work in accordance with specifications, drawings, manufacturer’s
instructions and approved submittal data.

B. Allowable cable bend radius and pull tension:
1. Refer to cable manufacturer's bend radius recommendations for the maximum allowable

limits.
2. After installation, exposed cable and other surfaces must be cleaned free of lubricant

residue. Use only lubricants specifically designed for cable installation.
C. Pull Strings

1. Provide pull strings in all new conduits, including all conduits with cable installed (trailer
strings) as part of this contract.

2. Data and video cables can be pulled in tandem with pull strings.
3. The pull strings must move freely to prevent cable jacket/cable damage during pulls.

3.04 EXCAVATING AND BACKFILLING
A. Trenching and backfilling and other earthwork operations required to install the facilities

specified herein shall conform to the applicable requirements of Division 2 (95% of maximum
standard density).  Where trenching or excavation is required in improved areas, the backfill
shall be compacted to a condition equal to that of adjacent undisturbed earth and the surface of
the area restored to the condition existing prior to trenching or excavating operations.  Provide
a minimum of 3” of sand underneath all conduits.  The plans indicate information pertaining to
surface and sub-surface obstructions; however, this information is not guaranteed.  Should
obstructions be encountered whether or not shown, the Contractor shall alter routing of new
work, reroute existing lines, remove obstructions where permitted, or otherwise perform
whatever work is necessary to satisfy the purpose of new work and leave existing surfaces and
structures in a satisfactory and serviceable condition.  All work shall comply with OSHA
Standards.
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3.05 WORKMANSHIP AND CONCEALMENT
A. The work of this Section shall be performed by workman skilled in their trade.  Installation shall

be consistent in completeness whether concealed or exposed.  Each item of Electronic Safety
and Security work shall be concealed in walls, chases, under floors and above ceilings except:
1. Where shown to be exposed.
2. Where exposure is necessary to the proper function.

3.06 SLEEVES, CUTTING AND PATCHING
A. This section shall be responsible for placing sleeves for all conduit passing through walls,

partitions, sound walls, beams, floors, roof, etc.  Sleeves through below-grade walls shall use
water-tight fitting manufactured by O-Z/Gedney.

B. All cutting and patching will be done under another Division, but this Section will be responsible
for timely performance of this work and layout of holes and setting sleeves.

C. All un-used sleeves shall be sealed with 2-hour UL approved fire sealant manufactured by “3M”
or approved equal.

3.07 LABELING
A. Cable labels: Self-adhesive vinyl or vinyl-cloth wraparound tape markers, machine printed with

alphanumeric cable designations.
B. Flat-surface labels: Self-adhesive vinyl or vinyl-cloth labels, machine printed with alphanumeric

cable designations.
C. Provide transparent plastic label holders, and 4-pair marked colored labels.
D. In accordance with ANSI/TIA-606-B "Administration Standard for Commercial

Telecommunications Infrastructure":
1. Install colored labels according to the type of field as per color code designations.
2. Use “designation strip color-code guidelines for voice, data, cross-connect, riser, and

backbone fields”.
E. Pathway Labels and Labeling System

1. Labeling system shall consist of a hand-held portable printer
2. Conduits: General-purpose label designed for powdered coated surfaces with an ultra-

aggressive adhesive. Label size shall be appropriate for the conduit size. Font size shall
be legible from the finished floor.

3. Inner duct: Polyethylene general-purpose tagging material attached using tie wraps.
4. Junction boxes: General-purpose label designed for powdered coated surfaces with an

ultra-aggressive adhesive, trade name. Font size shall be easily visible from the finished
floor.

5. All labels shall be permanent, i.e. will not fade, peel, or deteriorate due to environment or
time.

6. Identification
a. All conduits, junction boxes, gutters, and pull boxes shall have machine-generated

labels easily visible from the finished floor.
b. Conduits shall be labeled with the word “Security” and the conduit’s origination room

number and destination room number.
c. The Contractor shall label conduit at each wall and floor penetration and at each

conduit termination, such as outlet boxes, pull boxes, and junction boxes, or as
otherwise specified in other sections.

d. Junction boxes, gutters and pull boxes shall be labeled with identification name or
number as determined by contractor and submitted for approval.

e. The Contractor shall label conduit sleeves at each wall and floor penetration.
3.08 FIRESTOPPING
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A. Provide approved fire-resistant materials to restore originally-designed fire-ratings to all wall,
floor, and ceiling penetrations used in the distribution and installation for Safety and Security
cabling system.

B. Install and seal penetrations (conduit, sleeves, slots, chases) in fire-rated barriers created for
Safety and Security infrastructure to prevent the passage of smoke, fire, toxic gas, or water
through the penetrations.

C. The firestopping material shall maintain/establish the fire-rated integrity of the wall/barrier that
has been penetrated.

D. All through penetrations in a fire rated surface require a sleeve, regardless of penetration
diameter or penetrating cable count.

E. Using a “ring and string” method of installing cabling for membrane penetrations in a wall cavity
is acceptable, provided the solution was accepted by the Owner in writing.  Code-compliant
firestopping rules still apply.

F. Coordinate firestopping procedures and materials with General Contractor.
G. Sharing the pathway of other trades/utilities through compliant and non-compliant penetrations

does not remove the requirement to maintain code-compliant firestopping.
H. Provide and install removable, intumescent mechanical systems in floor chases for all openings

greater than 0’-4”.
I. Provide and install removable, intumescent, firestop bricks for all openings greater than 0’-4”

where there are penetrations through walls.
J. Bricks shall be listed for insertion in fire-rated openings and require restraining materials or

apparatus as needed per manufacturers’ specifications.
K. Provide manufacturer recommended material for rated protection for any given barrier.
L. Laminate and permanently affix adjacent to chases the following information:

1. Manufacturer of firestop system.
2. Date of installation/repair.
3. Part and model numbers of system and all components.
4. Name and phone numbers of local distributor and manufacturer’s corporate headquarters.

M. Solutions and shop drawings/submittals for firestop materials and systems shall be presented
to the General Contractor for written approval of materials/systems prior to purchase and
installation.

N. Materials shall be installed per manufacturer instructions, be UL-listed for intended use, and
meet NEC and locals codes for fire stopping measures.

O. The material chosen shall be distinctively colored to be clearly distinguishable from other
materials, adhere to itself, and maintain the characteristics for which it is designed to allow for
the removal and/or addition of communication cables without the necessity of drilling holes in
the material.

P. Develop training manuals with instructions on methods of adding or removing cabling to/from
firestopped sleeves and chases.

Q. Within the normal environment, the installed systems shall not generate nor be susceptible to
any harmful electromagnetic emission, radiation, or induction that degrades, or obstructs any
equipment.

R. Expansion Capability: Unless otherwise indicated, provide spare conductor pairs in cables,
positions in patch panels, cross connects, and terminal strips, and space in cable pathways and
backboard layouts to accommodate 20% future increase in structure cable system capacity.

S. In the event of a breach of the representations and warranties contained herein, the Contractor,
at their own expense, shall take all measures necessary to make the cabling system work and
comply with the applicable manufacturer written technical recommendations and standards.
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3.09 WALL MOUNTED EQUIPMENT
A. Install all wall mounted equipment in accordance with the National Electrical Code, industry

standards and as shown on the drawings.
B. Unless noted otherwise, all wall mounted equipment that need to be accessed for operation or

maintenance shall be mounted at a working height not requiring a ladder when wall space is
available.  Installation of these devices at greater elevations shall be approved by the Engineer.
 Contractor shall provide a coordination sketch of each mechanical/electrical room noting
locations and mounting heights of all electrical devices(note bottom and top elevations) shown
to be installed.  Sketches shall be provided to the Engineer for review and the general
contractor for coordination with other trades working in these rooms.

3.10 CLEANING
A. The Contractor will clean all surfaces of equipment and devices prior to final acceptance by

Owner.
3.11 CORROSIVE AREAS

A. In areas of a corrosive nature, which include but are not limited to the following: pool equipment
rooms, cooling towers and areas subject to salt air, etc., provide NEMA 4 X stainless steel or
fiberglass reinforced enclosures for contactors, panel boards, controllers, starters, disconnects
and materials used as supporting means (i.e. plastibond unistrut, pipe, fittings). The use of
spray on coating may be acceptable in some applications.

3.12 TESTS AND INSPECTIONS
A. Tests and inspection requirements shall be coordinated with Division I.
B. Date for final acceptance test shall be sufficiently in advance of completion date of contract to

permit alterations or adjustments necessary to achieve proper functioning of equipment prior to
contract completion date.

C. Conduct re-tests as directed by Architect on portions of work or equipment altered or adjusted
as determined to be necessary by final acceptance test.  No resultant delay or consumption of
time as a result of such necessary re-test beyond contract completion date shall relieve
Contractor of his responsibility under contract.

D. Put circuits and equipment into service under normal conditions, collectively and separately, as
may be required to determine satisfactory operation.  Demonstrate equipment to operate in
accordance with requirements of these specifications.  Perform tests in the presence of
Architect.  Furnish instruments and personnel required for tests.

E. Final Inspection:
1. At the time designated by the Architect, the entire system shall be inspected by the

Architect and Engineer. The contractor or his representative shall be present at this
inspection.

2. All devices, equipment, and equipment cabinets/enclosure shall be cleaned and in
operating condition.

3. Certificates and documents required hereinbefore shall be in order and presented to the
Architect prior to inspection.

4. Panel covers, junction box covers, etc., shall be removed for visual inspection of the wire,
bus bars, etc.

5. After the inspection, any items which are noted as needing to be changed or corrected in
order to comply with these specifications and the drawings shall be accomplished without
delay.

3.13 ACCEPTANCE
A. Once all work has been completed, test documentation has been submitted, and Owner is

satisfied that all work is in accordance with contract documents, the Owner shall notify
Contractor in writing of formal acceptance of the system.
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B. Contractor must warrant in writing that 100% of the installation meets the requirements
specified herein (Standards Compliance & Test Requirements).

C. Acceptance shall be subject to completion of all work, successful post-installation testing which
yields 100% PASS rating, and receipt of full documentation soft and hard copies as described
herein.

END OF SECTION
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SECTION 28 03 00
LIFE SAFETY AND SECURITY DEMOLITION FOR REMODELING

PART 1 - GENERAL
1.01 GENERAL REQUIREMENTS

A. The drawings do not show all demolition work required. The contractor shall make himself
familiar with the required scope of work to accomplish the work required by these documents.
All demolition work implied or required shall be included in the scope of this contract.

PART 2 - PRODUCTS - NOT USED
PART 3 - EXECUTION
3.01 DEMOLITION WORK

A. The contractor shall be responsible for loss or damage to the existing facilities caused by him
and his workmen, and shall be responsible for repairing such loss or damage. The contractor
shall send proper notices, make necessary arrangements, and perform other services required
for the care, protection and in-service maintenance of all electrical services for the new and
existing facilities. The contractor shall erect temporary barricades, with necessary safety
devices, as required to protect personnel from injury, removing all such temporary protection
upon completion of the work.

B. The contractor shall provide temporary or new services to all existing facilities as required to
maintain their proper operation when normal services are disrupted as a result of the work
being accomplished under this project.

C. Where existing construction is removed to provide working and extension access to existing
utilities, contractor shall remove doors, piping, conduit, outlet boxes, wiring, light fixtures, air
conditioning ductwork and equipment, etc., to provide this access and shall reinstall same upon
completion of work in the areas affected.

D. Where partitions, walls, floors, or ceilings of existing construction are being removed, all
contractors shall remove and reinstall in locations approved by the Architect all devices
required for the operation of the various systems installed in the existing construction.

E. Outages of services as required by the new installation will be permitted but only at a time
approved by the Owner. The contractor shall allow the Owner 2 weeks in order to schedule
required outages. The time allowed for outages will not be during normal working hours unless
otherwise approved by the Owner. All costs of outages, including overtime charges, shall be
included in the contract amount.

F. The contractor shall modify, remove, and/or relocate all materials and items so indicated on the
drawings or required by the installation of new facilities. All removals and/or dismantling shall
be conducted in a manner as to produce maximum salvage. Salvage materials shall remain the
property of the Owner, and shall be delivered to such destination as directed by the Owner.
Materials and/or items scheduled for relocation and which are damaged during dismantling or
reassembly operations shall be repaired and restored to good operative condition. The
contractor may, at his discretion and upon the approval of the Owner, substitute new materials
and/or items of like design and quality in lieu of materials and/or items to be relocated.

G. All items which are to be relocated shall be carefully removed in reverse to original assembly or
placement and protected until relocated. The contractor shall clean and repair and provide all
new materials, fittings, and appurtenances required to complete the relocations and to restore
to good operative order. All relocations shall be performed by workmen skilled in the work and
in accordance with standard practice of the trades involved.

H. When items scheduled for relocation are found to be in damaged condition before work has
been started on dismantling, the contractor shall call the attention of the Owner to such items
and receive further instructions before removal. Items damaged in repositioning operations are
the contractor's responsibility and shall be repaired or replaced by the contractor as approved
by the Owner, at no additional cost to the Owner.
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I. Service lines and wiring to items to be removed, salvaged, or relocated shall be removed to
points indicated on the drawings, specified, or acceptable to the Owner. Service lines and
wiring not scheduled for reuse shall be removed to the points at which reuse is to be continued
or service is to remain. Such services shall be sealed, capped, or otherwise tied-off or
disconnected in a safe manner acceptable to the Owner. All disconnections or connections into
the existing facilities shall be done in such a manner as to result in minimum interruption of
services to adjacent occupied areas. Services to existing areas or facilities which must remain
in operation during the construction period shall not be interrupted without prior specific
approval of the Owner as hereinbefore specified.

J. During the construction and remodeling, portions of the project shall remain in service.
Construction equipment, materials, tools, extension cords, etc., shall be arranged so as to
present minimum hazard or interruption to the occupants of the building.

K. Certain work during the demolition phase of construction may require overtime or nighttime
shifts or temporary evacuation of the occupants. Coordinate and schedule all proposed down
time with the Owner's Representative at least 72 hours in advance.

L. Make every effort to minimize damage to the existing building and the Owner's property.
Repair, patch, or replace as required any damage which might occur as a result of work at the
site. Care shall be taken to minimize interference with the Owner's activities during
construction. Cooperate with the Owner and other trades in scheduling and performance of the
work.

M. Include in the contract price all rerouting of existing conduits, wiring, outlet boxes, fixtures, etc.,
and the reconnecting of existing fixtures as necessitated by field conditions to allow the
installation of the new systems. Furnish all temporary conduit, wiring, boxes, etc., as required to
maintain lighting and power service for the existing areas with a minimum of interruption.
Remove wire and conduit back to nearest accessible active junction box and extend to existing
homeruns as required.

N. All existing lighting fixtures, switches, outlets, speakers, materials, equipment and
appurtenances not included in the remodel or alteration areas are to remain in place and shall
remain in service.

O. Electrical equipment, outlets, speakers, circuits to mechanical and building systems equipment,
etc., which are to remain but which are served by conduit and/or circuiting that is disturbed by
the remodeling work, shall be reconnected in such as manner as to leave it in proper operating
condition.

P. Existing branch circuit wiring which is to be removed, shall be pulled from the raceways and the
empty conduit shall be removed to a point of permanent concealment.

Q. Existing lighting fixtures shown to be removed and indicated to be reused, shall be cleaned,
repaired, relamped and provided with such new accessories as may be needed for the proper
installation in their new locations.

R. New circuiting indicated to be connected to existing panels shall be connected to "spares"
and/or "released" breakers as applicable, or new breakers provided where space is available.
Contractor shall verify the existing panel load and feeder capacity prior to adding any additional
loads.

S. Within the remodeled or alteration areas where existing ceilings are being removed and new
ceiling are installed, all existing lighting fixtures, other ceiling mounted devices and their
appurtenances shall be removed and reinstalled into the new ceiling, unless otherwise shown
or specified.

T. Within the remodeled or alteration areas where existing walls are being removed, all existing
lighting fixtures, switches, receptacles, other materials and equipment and their appurtenances
shall be removed, where required by the remodel work either shown or specified.
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U. Refer to Architectural "Demolition" and "Alteration" plans for actual location of walls, ceilings,
etc. being removed and/or remodeled.

END OF SECTION
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SECTION 28 05 00
BASIC MATERIALS AND METHODS FOR FIRE ALARM

PART 1 - GENERAL
1.01 GENERAL REQUIREMENTS

A. The requirements of the General Conditions and Supplementary Conditions apply to all Work
herein.

B. The Contract Drawings indicate the extent and general arrangement of the systems.  If any
departure from the Contract Drawings are deemed necessary by the Contractor, details of such
departures and the reasons, therefore, shall be submitted to the Architect for approval as soon
as practicable.  No such departures shall be made without the prior written approval of the
Architect.

1.02 SCOPE OF WORK
A. The Work included under this Contract consists of the furnishing and installation of all

equipment and material necessary and required to form the complete and functioning systems
in all of its various phases, all as shown on the accompanying Drawings and/or described in
these Specifications. The contractor shall review all pertinent drawings, including those of other
contracts prior to commencement of Work.

B. This Division requires the furnishing and installing of all items Specified herein, indicated on the
Drawings or reasonably inferred as necessary for safe and proper operation; including every
article, device or accessory (whether or not specifically called for by item) reasonably
necessary to facilitate each system's functioning as indicated by the design and the equipment
specified. Elements of the work include, but are not limited to, materials, labor, supervision,
transportation, storage, equipment, utilities, all required permits, licenses and inspections.  All
work performed under this Section shall be in accordance with the Project Manual, Drawings
and Specifications and is subject to the terms and conditions of the Contract.

C. The approximate locations of Electrical items are indicated on the Drawings. These Drawings
are not intended to give complete and accurate details in regard to location of outlets,
apparatus, etc.  Exact locations are to be determined by actual measurements at the building,
and will in all cases be subject to the Review of the Owner or Engineer, who reserves the right
to make any reasonable changes in the locations indicated without additional cost to the
Owner.

D. Items specifically mentioned in the Specifications but not shown on the Drawings and/or items
shown on Drawings but not specifically mentioned in the Specifications shall be installed by the
Contractor under the appropriate section of work as if they were both specified and shown.

E. All discrepancies within the Contract Documents discrepancies between the Contract
Documents and actual job-site conditions shall be reported to the Owner or Engineer so that
they will be resolved prior to the bidding, where this cannot be done at least 7 working days
prior to bid; the greater or more costly of the discrepancy shall be bid.  All labor and materials
required to perform the work described shall be included as part of this Contract.

F. It is the intention of this Section of the Specifications to outline minimum requirements to furnish
the Owner with a turn-key and fully operating system in cooperation with other trades.

G. It is the intent of the above "Scope" to give the Contractor a general outline of the extent of the
Work involved; however, it is not intended to include each, and every item required for the
Work.  Anything omitted from the "Scope" but shown on the Drawings, or specified later, or
necessary for a complete and functioning heating, ventilating and air conditioning system shall
be considered a part of the overall "Scope".

H. The Contractor shall rough-in fixtures and equipment furnished by others from rough-in and
placement drawings furnished by others.  The Contractor shall make final connection to fixtures
and equipment furnished by others.
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I. Contractor shall participate in the commissioning process; including but not limited to meeting
attendance, completion of checklists and participation in functional testing.

J. Refer to 260313 for demolitions requirements.
1.03 RELATED SECTIONS

A. General Conditions
B. Supplementary Conditions
C. Division One

1.04 COOPERATION WITH TRADES
A. Cooperation with trades of adjacent, related, or affected materials or operations shall be

considered a part of this work in order to affect timely and accurate placing of work and bring
together in proper and correct sequence, the work of such trades.

1.05 REFERENCES
A. National Electrical Code (NEC)
B. American Society for Testing and Materials (ASTM)
C. Underwriter's Laboratories, Inc. (UL)
D. Insulated Cable Engineer's Association (ICEA)
E. National Electrical Manufacturer's Association (NEMA)
F. Institute of Electrical and Electronics’ Engineers (IEEE)
G. American National Standards Institute (ANSI)
H. National Fire Protection Association (NFPA)
I. International Energy Conservation Code (IECC)

1.06 COMPLETE FUNCTIONING OF WORK
A. All work fairly implied as essential to the complete functioning of the electrical systems shown

on the Drawings and Specifications shall be completed as part of the work of this Division
unless specifically stated otherwise. It is the intention of the Drawings and Specifications to
establish the types of the systems, but not set forth each item essential to the functioning of the
system.  In case of doubt as to the work intended, or in the event of amplification or clarification
thereof, the Contractor shall call upon the Architect for supplementary instructions, Drawings,
etc.

B. Contractor shall review all pertinent Drawings and adjust his work to all conditions shown there
on.  Discrepancies between Plans, Specifications, and actual field conditions shall be brought
to the prompt attention of the Architect.
1. Approximate location of transformers, feeders, branch circuits, outlets, lighting and power

panels, outlets for special systems, etc., are indicated on the Drawings.  However, the
Drawings, do not give complete and accurate detailed locations of such outlets, conduit
runs, etc., and exact locations must be determined by actual field measurement.  Such
locations will, at all times, be subject to the approval of the Architect.

2. Communicate with the Architect and secure his approval of any outlet (light fixture,
receptacle, switch, etc.) location about which there may be the least question.  Outlets
obviously placed in a location not suitable to the finished room or without specific
approval, shall be removed and relocated when so directed by the Architect.  Location of
light fixtures shall be coordinated with reflected ceiling plans.

C. Additional coordination with mechanical contractor may be required to allow adequate
clearances of mechanical equipment, fixtures and associated appurtenances.  Contractor to
notify Architect and Engineer of unresolved clearances, conflicts or equipment locations.
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1.07 SCHEMATIC NATURE OF CONTRACT DOCUMENTS
A. The contract documents are schematic in nature in that they are only to establish scope and a

minimum level of quality.  They are not to be used as actual working construction drawings.
 The actual working construction drawings shall be the approved shop drawings.

1.08 CONTRACTOR’S QUALIFICATIONS
A. An approved contractor for the work under this division shall be:

a. A specialist in this field and have the personnel, experience, training, and skill, and
the organization to provide a practical working system.

b. Able to furnish evidence of having contracted for and installed not less than 3
systems of comparable size and type that have served their Owners satisfactorily for
not less than 3 years.

c. Perform work by persons qualified to produce workmanship of specified quality.
Persons performing electrical work shall be required to be licensed. Onsite
supervision, journeyman shall have minimum of journeyman license. Helpers,
apprentices shall have minimum of apprentice license.

1.09 DATE OF FINAL ACCEPTANCE
A. The date of final acceptance shall be the date of owner occupancy, or the date all punch list

items have been completed or final payment has been received.  Refer to Division One for
additional requirements.

B. The date of final acceptance shall be documented in writing and signed by the architect, owner
and contractor.

1.10 DEFINITIONS AND SYMBOLS
A. General Explanation:  A substantial amount of construction and Specification language

constitutes definitions for terms found in other Contract Documents, including Drawings which
must be recognized as diagrammatic and schematic in nature and not completely descriptive of
requirements indicated thereon.  Certain terms used in Contract Documents are defined
generally in this article, unless defined otherwise in Division 1.

B. Definitions and explanations of this Section are not necessarily either complete or exclusive but
are general for work to the extent not stated more explicitly in another provision of the Contract
Documents.

C. Indicated: The term "Indicated" is a cross-reference to details, notes or schedules on the
Drawings, to other paragraphs or schedules in the Specifications and to similar means of
recording requirements in Contract Documents.  Where such terms as "Shown", "Noted",
"Scheduled", "Specified" and  "Detailed" are used in lieu of "Indicated", it is for the purpose of
helping the reader locate cross-reference material, and no limitation of location is intended
except as specifically shown.

D. Directed:  Where not otherwise explained, terms such as "Directed", "Requested", "Accepted",
and "Permitted" mean by the Architect or Engineer.  However, no such implied meaning will be
interpreted to extend the Architect's or Engineer's responsibility into the Contractor's area of
construction supervision.

E. Reviewed:  Where used in conjunction with the Engineer's response to submittals, requests for
information, applications, inquiries, reports and claims by the Contractor the meaning of the
term "Reviewed" will be held to limitations of Architect's and Engineer's responsibilities and
duties as specified in the General and Supplemental Conditions.  In no case will "Reviewed" by
Engineer be interpreted as a release of the Contractor from responsibility to fulfill the terms and
requirements of the Contract Documents.

F. Furnish:  Except as otherwise defined in greater detail, the term "Furnish" is used to mean
supply and deliver to the project site, ready for unloading, unpacking, assembly, installation,
etc., as applicable in each instance.
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G. Install:  Except as otherwise defined in greater detail, the term "Install" is used to describe
operations at the project site including unloading, unpacking, assembly, erection, placing,
anchoring, applying, working to dimension, finishing, curing, protection, cleaning and similar
operations, as applicable in each instance.

H. Provide:  Except as otherwise defined in greater detail, the term "Provide" is used to mean
"Furnish and Install", complete and ready for intended use, as applicable in each instance.

I. Installer:  Entity (person or firm) engaged by the Contractor or its subcontractor or
Sub-contractor for performance of a particular unit of work at the project site, including
unloading, unpacking, assembly, erection, placing, anchoring, applying, working to dimension,
finishing, curing, protection, cleaning and similar operations, as applicable in each instance.  It
is a general requirement that such entities (Installers) be expert in the operations they are
engaged to perform.

J. Imperative Language:  Used generally in Specifications.  Except as otherwise indicated,
requirements expressed imperatively are to be performed by the Contractor.  For clarity of
reading at certain locations, contrasting subjective language is used to describe responsibilities
that must be fulfilled indirectly by the Contractor, or when so noted by other identified installers
or entities.

K. Minimum Quality/Quantity:  In every instance, the quality level or quantity shown or specified is
intended as minimum quality level or quantity of work to be performed or provided.  Except as
otherwise specifically indicated, the actual work may either comply exactly with that minimum
(within specified tolerances) or may exceed that minimum within reasonable tolerance limits. In
complying with requirements, indicated or scheduled numeric values are either minimums or
maximums as noted or as appropriate for the context of the requirements. Refer instances of
uncertainty to Owner or Engineer via a request for information (RFI) for decision before
proceeding.

L. Abbreviations and Symbols: The language of Specifications and other Contract Documents
including Drawings is of an abbreviated type in certain instances and implies words and
meanings which will be appropriately interpreted.  Actual word abbreviations of a self-
explanatory nature have been included in text of Specifications and Drawings.  Specific
abbreviations and symbols have been established, principally for lengthy technical terminology
and primarily in conjunction with coordination of Specification requirements with notations on
Drawings and in Schedules.  These are frequently defined in Section at first instance of use or
on a Legend and Symbol Drawing.  Trade and industry association names and titles of
generally recognized industry standards are frequently abbreviated.  Singular words will be
interpreted as plural and plural words will be interpreted as singular where applicable and
where full context of Contract Documents so indicate.  Except as otherwise indicated, graphic
symbols and abbreviations used on Drawings and in Specifications are those recognized in
construction industry for indicated purposes.  Where not otherwise noted symbols and
abbreviations are defined by ASHRAE Fundamentals Handbook, chapter 39 "Abbreviations
and Symbols", ASME and ASPE published standards.

1.11 DELIVERY, STORAGE, AND HANDLING
A. Deliver products to the project properly identified with names, model numbers, types, grades,

compliance labels, and other information needed for identification.
B. Deliver products to the project at such time as the project is ready to receive the equipment,

pipe or duct properly protected from incidental damage and weather damage.
C. Damaged equipment shall be promptly removed from the site and new, undamaged equipment

shall be installed in its place promptly with no additional charge to the Owner.
1.12 SUBMITTALS

A. Coordinate with Division 01 for submittal timetable requirements, unless noted otherwise within
thirty (30) days after the Contract is awarded. The Contractor shall submit an electronic copy of
a complete set of shop drawings and complete data covering each item of equipment or
material. The submittal of each item requiring a submittal must be received by the Architect or
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Engineer within the above thirty day period. The Architect or Engineer shall not be responsible
for any delays or costs incurred due to excessive shop drawing review time for submittals
received after the thirty (30) day time limit. The Architect and Engineer will retain a copy of all
shop drawings for their files. All literature pertaining to items subject to Shop Drawing submittal
shall be submitted at one time. Submittals shall be placed in one electronic file in PDF 8.0
format and bookmarked for individual specification sections. Individual electronic files of
submittals for individual specifications shall not be permitted. Each submittal shall include the
following items:
1. A cover sheet with the names and addresses of the Project, Architect, MEP Engineer,

General Contractor and the Subcontractor making the submittal.  The cover sheet shall
also contain the section number covering the item or items submitted and the item
nomenclature or description.

2. An index page with a listing of all data included in the Submittal.
3. A list of variations page with a listing all variations, including unfurnished or additional

required accessories, items or other features, between the submitted equipment and the
specified equipment.  If there are no variations, then this page shall state "NO
VARIATIONS".  Where variations affect the work of other Contractors, then the Contractor
shall certify on this page that these variations have been fully coordinated with the
affected Contractors and that all expenses associated with the variations will be paid by
the submitting Contractor.  This page will be signed by the submitting Contractor.

4. Equipment information including manufacturer's name and designation, size, performance
and capacity data as applicable.  All applicable Listings, Labels, Approvals and Standards
shall be clearly indicated.

5. Dimensional data and scaled drawings as applicable to show that the submitted
equipment will fit the space available with all required Code and maintenance clearances
clearly indicated and labeled at a minimum scale of 1/4" = 1'-0", as required to
demonstrate that the alternate or substituted product will fit in the space available.

6. Identification of each item of material or equipment matching that indicated on the
Drawings.

7. Sufficient pictorial, descriptive and diagrammatic data on each item to show its
conformance with the Drawings and Specifications.  Any options or special requirements
or accessories shall be so indicated.  All applicable information shall be clearly indicated
with arrows or another approved method.

8. Additional information as required in other Sections of this Division.
9. Certification by the General Contractor and Subcontractor that the material submitted is in

accordance with the Drawings and Specifications, signed and dated in long hand.
 Submittals that do not comply with the above requirements shall be returned to the
Contractor and shall be marked "REVISE AND RESUBMIT".

B. Refer to Division 1 for additional information on shop drawings and submittals.
C. Equipment and materials submittals and shop drawings will be reviewed for compliance with

design concept only.  It will be assumed that the submitting Contractor has verified that all items
submitted can be installed in the space allotted.  Review of shop drawings and submittals shall
not be considered as a verification or guarantee of measurements or building conditions.

D. Where shop drawings and submittals are marked "REVIEWED", the review of the submittal
does not indicate that submittals have been checked in detail nor does it in any way relieve the
Contractor from his responsibility to furnish material and perform work as required by the
Contract Documents.

E. Shop drawings shall be reviewed and returned to the Contractor with one of the following
categories indicated:
1. REVIEWED:  Contractor need take no further submittal action, shall include this submittal

in the O&M manual and may order the equipment submitted on.
2. REVIEWED AS NOTED:  Contractor shall submit a letter verifying that required

exceptions to the submittal have been received and complied with including additional
accessories or coordination action as noted, and shall include this submittal and
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compliance letter in the O&M manual.  The contractor may order the equipment submitted
on at the time of the returned submittal providing the Contractor complies with the
exceptions noted.

3. and/or drawings. Contractor shall not order equipment that is not approved. Repetitive
requests for substitutions will not be considered.

4. REVISE AND RESUBMIT:  Contractor shall resubmit new submittal on material,
equipment or method of installation when the alternate or substitute is marked revise and
resubmit, the Contractor will automatically be required to furnish the product, material or
method named in the Specifications and/or provide as noted on previous shop drawings.
 Contractor shall not order equipment marked revise and resubmit.  Repetitive requests for
substitutions will not be considered.

5. CONTRACTOR’S CERTIFICATION REQUIRED:  Contractor shall resubmit submittal on
material, equipment or method of installation. The Contractor’s stamp is required stating
the submittal meets all conditions of the contract documents.  The stamp shall be signed
by the General Contractor.  The submittal will not be reviewed if the stamp is not placed
and signed on all shop drawings.

6. MANUFACTURER NOT AS SPECIFIED:  Contractor shall resubmit new submittal on
material, equipment or method of installation when the alternate or substitute is marked
manufacturer not as specified, the Contractor will automatically be required to furnish the
product, material or method named in the specifications.  Contractor shall not order
equipment where submittal is marked manufacturer not as specified.  Repetitive requests
for substitutions will not be considered.

F. Materials and equipment which are purchased or installed without shop drawing review shall be
at the risk of the Contractor and the cost for removal and replacement of such materials and
equipment and related work which is judged unsatisfactory by the Owner or Engineer for any
reason shall be at the expense of the Contractor.  The responsible Contractor shall remove the
material and equipment noted above and replace with specified equipment or material at his
own expense when directed in writing by the Architect or Engineer.

G. Shop Drawing Submittals shall be complete and checked prior to submission to the Engineer
for review.

H. Furnish detailed shop drawings, descriptive literature, physical data and a specification critique
for each section indicating "compliance" and/or "variations" for the following items:
1. Fire Alarm System
2. Intrusion System

I. Refer to each specification section for additional requirements.
1.13 OPERATION AND MAINTENANCE MANUALS

A. Prepare maintenance manuals in accordance with Division 1 and in addition to the
requirements specified in Division 1, include the following information for equipment items:
1. Description of function, normal operating characteristics and limitations, performance

curves, engineering data and tests, and complete nomenclature and commercial numbers
of replacement parts.

2. Manufacturer's printed operating procedures to include start-up, break-in, and routine and
normal operating instructions; regulation, control, stopping, shutdown, and emergency
instructions; and summer and winter operating instructions.

3. Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions.

4. Servicing instructions and lubrication charts and schedules.
1.14 COORDINATION DRAWINGS

A. Prepare coordination drawings to a scale of 1/4"=1'-0" or larger; detailing major elements,
components, and systems of mechanical equipment and materials in relationship with other
systems, installations, and building components.  Indicate locations where space is limited for
installation and access and where sequencing and coordination of installations are of
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importance to the efficient flow of the Work, including (but not necessarily limited to) the
following:
1. Indicate the proposed locations of pipe, duct, equipment, and other materials.  Include the

following:
a. Wall and type locations.
b. Clearances for installing and maintaining insulation.
c. Locations of light fixtures and sprinkler heads.
d. Clearances for servicing and maintaining equipment, including tube removal, filter

removal, and space for equipment disassembly required for periodic maintenance.
e. Equipment connections and support details.
f. Exterior wall and foundation penetrations.
g. Routing of storm and sanitary sewer piping.
h. Fire-rated wall and floor penetrations.
i. Sizes and location of required concrete pads and bases.
j. Valve stem movement.
k. Structural floor, wall and roof opening sizes and details.

2. Indicate scheduling, sequencing, movement, and positioning of large equipment into the
building during construction.

3. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, and
ceilings and their relationship to other penetrations and installations.

4. Prepare reflected ceiling plans to coordinate and integrate installations, air distribution
devices, light fixtures, communication systems components, and other ceiling-mounted
items.

B. This Contractor shall be responsible for coordination of all items that will affect the installation of
the work of this Division.  This coordination shall include, but not be limited to:  voltage,
ampacity, capacity, electrical and piping connections, space requirements, sequence of
construction, building requirements and special conditions.

C. By submitting shop drawings on the project, this Contractor is indicating that all necessary
coordination has been completed and that the systems, products and equipment submitted can
be installed in the building and will operate as specified and intended, in full coordination with
all other Contractors and Subcontractors.

1.15 RECORD DRAWINGS
A. Prepare Record Documents in accordance with the requirements of Division 00 and Division

01, in addition to the requirements specified in Division 26 and Division 28.
B. The Contractor shall maintain a separate set of clearly and legibly marked Record Drawings on

the job site to record all changes and modifications, including, but not limited to the following:
work details, alterations to meet site conditions, and changes made by "Change Order" notices.
Mark the drawings with colored pencil(s). These shall be available for review by the Owner,
Architect or Engineer during the entire construction stage.

C. The Record Drawings shall be updated concurrently as construction progresses, and in no
case less frequently than a daily basis. They shall indicate accurate dimensions for all buried or
concealed work, precise locations of all concealed pipe or duct, locations of all concealed
valves, controls and devices and any deviations from the work shown on the Construction
Documents. All dimensions shall include at least two dimensions to permanent structure points.

D. Engage the services of a Land Surveyor or Professional Engineer registered in the state in
which the project is located as specified herein to record the locations and invert elevations of
underground installations.

E. If the Contractor does not keep an accurate set of Record Drawings, the pay request may be
altered or delayed at the request of the Architect. Delivery of Record Documents is a condition
of final acceptance. Record Drawings shall be furnished in addition to Shop Drawings.
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F. The Contractor shall submit an electronic copy of the record documents in PDF format and one
(1) full size set of Record Drawing prints to the Architect or Engineer for review prior to
scheduling the final inspection at the completion of the work. The drawings shall have the
name(s) and seal(s) of the Engineer(s) removed or blanked out and shall be clearly marked and
signed on each sheet as follows:

CERTIFIED RECORD DRAWINGS
DATE:
(NAME OF GENERAL CONTRACTOR)
BY:_______________________________

(SIGNATURE)
(NAME OF SUBCONTRACTOR)
BY:_______________________________

(SIGNATURE)
1.16 CERTIFICATIONS AND TEST REPORTS

A. Submit a detailed schedule for completion and testing of each system indicating scheduled
dates for completion of system installation and outlining tests to be performed and schedule
date for each test.  This detailed completion and test schedule shall be submittal at least 90
days before the projected Project completion date.

B. Test result reporting forms shall be submitted for review no later than the date of the detailed
schedule submitted.

C. Submit 4 copies of all certifications and test reports to the Architect or Engineer for review
adequately in advance of completion of the Work to allow for remedial action as required to
correct deficiencies discovered in equipment and systems.

D. Certifications and test reports to be submitted shall include, but not be limited to those items
outlined in Section of Division 26.

1.17 MAINTENANCE MANUALS
A. Coordinate with Division 1 for maintenance manual requirements, unless noted otherwise bind

together in “D ring type” binders by National model no. 79-883 or equal, binders shall be large
enough to allow ¼” of spare capacity.  Three (3) sets of all approved shop drawing submittals,
fabrication drawings, bulletins, maintenance instructions, operating instructions and parts
exploded views and lists for each and every piece of equipment furnished under this
Specification.  All sections shall be typed and indexed into sections and labeled for easy
reference and shall utilize the individual specification section numbers shown in the Electrical
Specifications as an organization guideline.  Bulletins containing information about equipment
that is not installed on the project shall be properly marked up or stripped and reassembled.  All
pertinent information required by the Owner for proper operation and maintenance of
equipment supplied by Division 26 shall be clearly and legibly set forth in memoranda that shall,
likewise, be bound with bulletins.

B. Prepare maintenance manuals in accordance with Special Project Conditions, in addition to the
requirements specified in Division 26 and Division 2, include the following information for
equipment items:
1. Identifying names, name tags designations and locations for all equipment.
2. Reviewed shop drawing submittals with exceptions noted compliance letter.
3. Fabrication drawings.
4. Equipment and device bulletins and data sheets clearly highlighted to show equipment

installed on the project and including performance curves and data as applicable, i.e.,
description of function, normal operating characteristics and limitations, performance
curves, engineering data and tests, and complete nomenclature and model numbers of
replacement parts.

5. Manufacturer's printed operating procedures to include start-up, break-in, and routine and
normal operating instructions; regulation, control, stopping, shutdown, and emergency
instructions; and summer and winter operating instructions.
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6. Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions, servicing
instructions and lubrication charts and schedules.

7. Equipment name plate data.
8. Wiring diagrams.
9. Exploded parts views and parts lists for all equipment and devices.
10. Color coding charts for all painted equipment and conduit.
11. Location and listing of all spare parts and special keys and tools furnished to the Owner.
12. Furnish recommended lubrication schedule for all required lubrication points with listing of

type and approximate amount of lubricant required.
C. Refer to Division 1 for additional information on Operating and Maintenance Manuals.
D. Operating and Maintenance Manuals shall be turned over to the Owner or Engineer a minimum

of 14 working days prior to the beginning of the operator training period.
1.18 OPERATOR TRAINING

A. The Contractor shall furnish the services of factory trained specialists to instruct the Owner's
operating personnel.  The Owner's operator training shall include 12 hours of onsite training in
three 4 hour shifts.

B. Before proceeding with the instruction of Owner Personnel, prepare a typed outline in triplicate,
listing the subjects that will be covered in this instruction, and submit the outline for review by
the Owner.  At the conclusion of the instruction period obtain the signature of each person
being instructed on each copy of the reviewed outline to signify that he has a proper
understanding of the operation and maintenance of the systems and resubmit the signed
outlines.

C. Refer to other Division 26 Sections for additional Operator Training requirements.
1.19 SITE VISITATION

A. Visit the site of the proposed construction in order to fully understand the facilities, difficulties
and restriction attending the execution of the work.

B. Before submitting a bid, it will be necessary for each Contractor whose work is involved to visit
the site and ascertain for himself the conditions to be met therein in installing his work and
make due provision for same in his bid.  It will be assumed that this Contractor in submitting his
bid has visited the premises and that his bid covers all work necessary to properly install the
equipment shown.  Failure on the part of the Contractor to comply with this requirement shall
not be considered justification for the omission or faulty installation of any work covered by
these Specifications and Drawings.

C. Understand the existing utilities from which services will be supplied; verify locations of utility
services and determine requirements for connections.

D. Determine in advance that equipment and materials proposed for installation fit into the
confines indicated.

1.20 WARRANTY
A. The undertaking of the work described in this Division shall be considered equivalent to the

issuance, as part of this work, of a specific guarantee extending one year beyond the date of
completion of work and acceptance by Owner, against defects in materials and workmanship.
Materials, appliances and labor necessary to effect repairs and replacement so as to maintain
said work in good functioning order shall be provided as required.  Replacements necessitated
by normal wear in use or by Owner's abuse are not included under this guarantee.

B. All normal and extended warranties shall include parts, labor, miscellaneous materials, travel
time, incidental expenses, freight/shipping, refrigerant, oils, lubricants, belts, filters and any
expenses related to service call required to diagnose warranty problems.



Northside ISD - Powell ES - Play
Area Canopy Demo  28 05 00 - 10  Basic Materials And Methods For

Fire Alarm 

1.21 TRANSFER OF ELECTRONIC FILES
A. Project documents are not intended or represented to be suitable for reuse by Architect/Owner

or others on extensions of this project or on any other project.  Any such reuse or modification
without written verification or adaptation by Engineer, as appropriate for the specific purpose
intended, will be at Architect/Owner’s risk and without liability or legal exposure to Engineer or
its consultants from all claims, damages, losses and expense, including attorney’s fees arising
out of or resulting thereof.

B. Because data stored in electric media format can deteriorate or be modified inadvertently, or
otherwise without authorization of the data’s creator, the party receiving the electronic files
agrees that it will perform acceptance tests or procedures within sixty (60) days of receipt, after
which time the receiving party shall be deemed to have accepted the data thus transferred to
be acceptable.  Any errors detected within the sixty (60) day acceptance period will be
corrected by the party delivering the electronic files.  Engineer is not responsible for maintaining
documents stored in electronic media format after acceptance by the Architect/Owner.

C. When transferring documents in electronic media format, Engineer makes no representations
as to the long term compatibility, usability or readability of documents resulting from the use of
software application packages, operating systems, or computer hardware differing from those
used by Engineer at the beginning of the Project.

D. Any reuse or modifications will be Contractor’s sole risk and without liability or legal exposure to
Architect, Engineer or any consultant.

E. The Texas Board of Architectural Examiners (TBAE) has stated that it is in violation of Texas
law for persons other than the Architect of record to revise the Architectural drawings without
the Architect’s written consent.
1. It is agreed that “MEP” hard copy or computer-generated documents will not be issued to

any other party except directly to the Architect/Owner.  The contract documents are
contractually copyrighted and cannot be used for any other project or purpose except as
specifically indicated in AIA B-141 Standard Form of Agreement Between Architect and
Owner.

2. If the client, Architect or Owner of the project requires electronic media for “record
purposes”, then AutoCAD/ Revit documents will be prepared by Engineer on electronic
media such as removable memory devices, flash drives or CD’s. These documents can
also be submitted via file transfer protocols. AutoCAD/ Revit files will be submitted with all
title block references intact to permit the end user to only view and plot the drawings.
Revisions will not be permitted in this configuration.

3. At the Architect/Owner’s request, Engineer will assist the Contractor in the preparation of
the submittals and prepare one copy of AutoCAD/ Revit files on electronic media or submit
through file transfer protocols. The electronic media will be prepared with all indicia of
documents ownership removed. The electronic media will be prepared in a “.rvt” or “.dwg”
format to permit the end user to revise the drawings.

PART 2 - PRODUCTS
2.01 SUBSTITUTIONS

A. The names and manufacturers and model numbers have been used in the Contract documents
to establish types of equipment and standards of quality.  Where more than one manufacturer
is named for a specific item of equipment, only one of the specified manufacturers will be
considered for approval.  Where only one manufacturer is mentioned with the phrase "or
approved equal", Contractor may submit an alternate manufacturer for consideration, provided
the following conditions are met:
1. Submit alternate equipment with complete descriptive data in shop drawing form.  Provide

sample of equipment upon request for review by Architect.  Samples will be returned if
requested in writing.

2. Alternate equipment must be equal from the standpoint of materials, construction and
performance.
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3. Alternate submittal must be presented to the Engineer/Architect ten (10) days prior to bid
date for approval.

B. The Architect and Engineer shall be the sole judge of quality and equivalence of equipment,
materials and methods.

2.02 UL LISTING
A. All materials and products used on this project shall be listed by Underwriters' Laboratories.

2.03 ACCESS DOORS
A. Wherever access is required in walls or ceilings to concealed junction boxes, pull boxes,

equipment, etc., installed under this Division, furnish a hinged access door and frame with flush
latch handle to another Division for installation.  Doors shall be as follows:
1. Plaster Surfaces: Milcor Style K.
2. Ceramic Tile Surfaces: Milcor Style M.
3. Drywall Surfaces:  Milcor Style DW.
4. Install panels only in locations approved by the Architect.

2.04 ESCUTCHEONS
A. Provide heavy chrome or nickel plated plates, of approved pattern, on conduit passing through

walls, floors and ceilings in finished areas.  Where conduit passes through a sleeve, no point of
the conduit shall touch the building construction.  Caulk around such conduit with sufficient
layers of two hour rated firesafing by Thermafiber 4.0 P.C.F. density, U.S.G. fire test 4/11/78
and seal off openings between conduit and sleeves with non-hardening mastic prior to
application of escutcheon plate. Escutcheons shall be Gravler Sure-Lock, or approved equal.

2.05 SPACE LIMITATIONS
A. Equipment shall be chosen which shall properly fit into the physical space provided and shown

on the drawings, allowing ample room for access, servicing, removal and replacement of parts,
etc.  Adequate space shall be allowed for clearances in accordance with Code requirements.
 Physical dimensions and arrangement of equipment shall be subject to the approval of the
Architect.

2.06 PAINTING
A. All factory assembled equipment for electrical work, except light fixtures, that normally is

delivered with a factory applied finish shall be delivered with a hard surface factory applied
finish such as baked-on machinery enamel which will not require additional field painting.  The
finish shall consist of not less than 2 coats of medium gray color paint USA No. 61 Munsell
Notation 8-3G, 6. 10/0.54 enamel.  This Contractor shall protect this finish from damage due to
construction operations until acceptance of the building.  He shall be responsible for
satisfactorily restoring any such finishes or replacing equipment that becomes stained or
damaged.

2.07 RACEWAY IDENTIFICATION
A. Conduit Systems:  Provide adequate marking of major conduit which is exposed or concealed

in accessible spaces to distinguish each run as either a power or signal/communication conduit.
Use red banding with black lettering except as otherwise indicated. Provide self-adhesive or
snap-on type plastic markers. Locate markers at ends of conduit runs, on pull boxes, on
junction boxes and other control devices, near items of equipment served by the conductors, at
points where conduit passes through walls or floors or enters non-accessible construction and
at spacings of not more than 50 feet along each run of conduit.

B. Underground Cable Identification:  Bury a continuous, preprinted, bright colored plastic ribbon
cable marker with each underground cable (or group of cables), regardless of whether
conductors are in conduit, duct bank, or direct buried.  Locate each directly over cables, 6 to 8
inches below finished grade.

C. Identification of Equipment:
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1. All major equipment shall have a manufacturer’s label identifying the manufacturer’s
address, equipment model and serial numbers, equipment size, and other pertinent data.
 Care shall be taken not to obliterate this nameplate in any way.

2. Prohibited Markings:  Markings which are intended to identify the manufacturer, vendor, or
other source from which the material has been obtained are prohibited for installation
within public, tenant, or common areas within the project.  Also, prohibited are materials or
devices which bear evidence that markings or insignias have been removed. Certification,
testing (example, Underwriters’ Laboratories, Inc.), and approval labels are exceptions to
this requirement.

3. Warning Signs:  Provide warning signs where there is hazardous exposure associated
with access to or operation of facilities.  Provide text of sufficient clarity and lettering of
sufficient size to convey adequate information at each location; mount permanently in an
appropriate and effective location.  Comply with recognized industry standards for color
and design.

4. Operational Tags:  Where needed for proper and adequate information on operation and
maintenance of electrical system, provide tags of plasticized card stock, either preprinted
or hand printed.

PART 3 - EXECUTION
3.01 EXCAVATING AND BACKFILLING

A. Trenching and backfilling and other earthwork operations required to install the facilities
specified herein shall conform to the applicable requirements of Division 2 (95% of maximum
standard density).  Where trenching or excavation is required in improved areas, the backfill
shall be compacted to a condition equal to that of adjacent undisturbed earth and the surface of
the area restored to the condition existing prior to trenching or excavating operations.  Provide
a minimum of 3” of sand underneath all conduits.  The plans indicate information pertaining to
surface and sub-surface obstructions; however, this information is not guaranteed.  Should
obstructions be encountered whether or not shown, the Contractor shall alter routing of new
work, reroute existing lines, remove obstructions where permitted, or otherwise perform
whatever work is necessary to satisfy the purpose of new work and leave existing surfaces and
structures in a satisfactory and serviceable condition.  All work shall comply with OSHA
Standards.

3.02 WORKMANSHIP AND CONCEALMENT
A. The work of this Section shall be performed by workman skilled in their trade.  Installation shall

be consistent in completeness whether concealed or exposed.  Each item of electrical work
shall be concealed in walls, chases, under floors and above ceilings except:
1. Where shown to be exposed.
2. Where exposure is necessary to the proper function.

3.03 SLEEVES, CUTTING AND PATCHING
A. This section shall be responsible for placing sleeves for all conduit passing through walls,

partitions, sound walls, beams, floors, roof, etc.  Sleeves through below-grade walls shall use
water-tight fitting manufactured by O-Z/Gedney.

B. All cutting and patching will be done under another Division, but this Section will be responsible
for timely performance of this work and layout of holes and setting sleeves.

C. All un-used sleeves shall be sealed with 2 hour UL approved fire sealant manufactured by “3M”
or approved equal.

D. Refer to 260533 for additional requirements.
3.04 CONTROL PANELS

A. Install all Panels in accordance with the National Electrical Code, industry standards and as
shown on the drawings.

B. Panels mounted in telecom, MDF, IDF, mechanical/electrical rooms shall be mounted at a
working height not requiring a ladder when wall space is available.  Installation of these devices
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at greater elevations shall be approved by the Engineer.  Contractor shall provide a
coordination sketch of each mechanical/electrical room noting locations and mounting heights
of all electrical devices (note bottom and top elevations) shown to be installed.  Sketches shall
be provided to the Engineer for review and the general contractor for coordination with other
trades working in these rooms.

3.05 CLEANING
A. Touch-up and refinish scratches and marred surfaces on panels.

3.06 CORROSIVE AREAS
A. In areas of a corrosive nature, which include but are not limited to the following: pool equipment

rooms, cooling towers and areas subject to salt air, etc., provide NEMA 4X stainless steel or
fiberglass reinforced enclosures for contactors, panel boards, controllers, starters, disconnects
and materials used as supporting means (i.e. plastibond unistrut, pipe, fittings). The use of
spray on coating may be acceptable in some applications.

3.07 TESTS AND INSPECTIONS
A. Tests and inspection requirements shall be coordinated with Division 01.
B. Date for final acceptance test shall be sufficiently in advance of completion date of contract to

permit alterations or adjustments necessary to achieve proper functioning of equipment prior to
contract completion date.

C. Conduct re-tests as directed by Architect on portions of work or equipment altered or adjusted
as determined to be necessary by final acceptance test.  No resultant delay or consumption of
time as a result of such necessary re-test beyond contract completion date shall relieve
Contractor of his responsibility under contract.

D. Put equipment into service under normal conditions, collectively and separately, as may be
required to determine satisfactory operation.  Demonstrate equipment to operate in accordance
with requirements of these specifications.  Perform tests in the presence of Architect.  Furnish
instruments and personnel required for tests.

E. Final Inspection
1. At the time designated by the Architect, the entire system shall be inspected by the

Architect and Engineer. The contractor or his representative shall be present at this
inspection.

2. Panels shall be cleaned and in operating condition.
3. Certificates and documents required hereinbefore shall be in order and presented to the

Architect prior to inspection.
4. Panel covers, junction box covers, etc., shall be removed for visual inspection of the wire,

bus bars, etc.
5. After the inspection, any items which are noted as needing to be changed or corrected in

order to comply with these specifications and the drawings shall be accomplished without
delay.

END OF SECTION
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SECTION 28 10 00
ACCESS CONTROL AND INTRUSION DETECTION SYSTEM

PART 1 - GENERAL
1.01 SUMMARY/OVERVIEW

A. This section provides specifications for the installation of Electronic Access Control (AC),
Intrusion Detection (ID), and related components. Contractor shall provide access control and
intrusion devices and wiring to access control and intrusion headend system.

B. RELATED SECTIONS
1. Section 28 02 00 - Basic Materials and Methods for Electronic Safety and Security 
2. Div 26 – Electrical (including all related sub-sections)
3. Div 27 – Communications (including all related sub-sections)

1.02 SYSTEM COORDINATION
A. The Security Integrator shall completely coordinate all relevant work of other trades/systems

including, but not limited to:
1. Fire Alarm System
2. Electrical Systems(s)
3. Telecommunications System(s)

B. Fire Alarm and Life Safety
1. The security integrator shall coordinate the access control system design with the life

safety consultant to insure compliance with applicable codes and requirements.
2. This includes, but is not limited to:

a. Fire alarm interface
b. Fail safe/fail secure locking mechanisms
c. Delayed egress

1.03 INTRUSION DETECTION SYSTEM
A. Provide and install an Intrusion Detection System (IDS) in accordance with these specifications,

drawings, and details.
B. This project is to furnish and install all devices, cabling, and control components listed within

these specifications and drawings. Programming of the control elements will be performed by
NISD.
1. The contractor shall connect the device and illustrate that it is present in the Open Options

system and functioning.
2. NISD will perform the remainder of the programming including, but not limited to, naming

the device, adding it to the time schedule(s), and adding it to the different permission sets.
1.04 ACCESS CONTROL SYSTEM

A. Furnish and install an access control system (ACS) and components that will be connect to the
centralized access control system.

B. This project is to furnish and install all devices, cabling, and control components listed within
these specifications and drawings. Programming of the control elements will be performed by
NISD.
1. The contractor shall connect the device and illustrate that it is present in the Open Options

system and functioning.
2. NISD will perform the remainder of the programming including, but not limited to, naming

the device, adding it to the time schedule(s), and adding it to the different permission sets.
1.05 INTEGRATION

A. To be programmed by NISD.
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PART 2 - PRODUCTS
2.01 PRODUCTS SHALL BE CONSIDERED “OR APPROVED EQUAL” WITH A LIST OF APPROVED

EQUAL COMPONENTS FOR EACH MAJOR COMPONENT.
A. It is mandatory that if an item is substituted, that the component still perform the level of

integration with the overall system as listed within these specifications, details, and drawings.
B. Substitutions shall be in accordance with Section 28 00 00 – Electronic Security

2.02 ACCESS CONTROL SYSTEM (ACS) AND INTRUSION DETECTION SYSTEM(IDS)
A. Intelligent controller.

1. Open Options SSP-EP
2.03 OTHER EQUIPMENT

A. Cabling
1. All intrusion and access control cabling shall be in a yellow PVC outer jacket.
2. All cabling shall be Superior Essex or approved equal.

PART 3 - EXECUTION
3.01 GENERAL REQUIREMENTS

A. Contractor shall install all components in a workman like manner and in accordance with these
specifications, drawings, and details.

B. Items noted to be defective or poor workmanship shall be identified by NISD and submitted in
writing to the contractor as noticed.

C. Contractor shall correct written items to be corrected immediately and prior to progression to
future installation procedures.

D. Contractor will maintain the level of security at any portal while working at that portal.
E. Contractor shall coordinate with the NISD prior to working on any door, portal, or device.
F. Contractor shall be responsible for connecting each security device and the security control

equipment at its location.
G. Contractor is not responsible for custom programming, commissioning the fully functional

system once programmed into the head end, or training on the completed system.
END OF SECTION
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SECTION 28 46 00
FIRE ALARM SYSTEM WITH ELECTRONIC AUDIO AND VISUAL DEVICES

PART 1 - GENERAL
1.01 SCOPE

A. The contractor shall provide a complete microprocessor  based  24VDC, electrically supervised,
analog intelligent fire alarm system as specified herein and indicated on the drawings.  The
system shall include, but not be limited to, all control equipment, power supplies, signal
initiating and signaling devices, conduit, wire, fittings, and all other accessories required to
provide a complete and operable system.

B. The contractor shall reuse the existing distributed microprocessor based 24VDC, electrically
supervised, MULTIPLEX, integrated fire alarm system as specified herein, indicated on the
drawings and required by applicable codes. The system shall include, but not be limited to, all
control equipment, remote transponders, power supplies, signal initiating and signaling devices,
conduit wire, fittings, and all other accessories required to provide a complete and operable
system. Provide new devices, hardware and software to add new devices.

C. All equipment, materials, accessories, devices, etc. covered by the specifications and/or noted
on the contract drawings shall be new and unused and be U.L. listed for their intended use.

D. The system shall operate as a non-coded, continuous sounding system which will sound alarm
devices until manually silenced, as herein specified.

E. The system shall be wired as a Class B supervised system for all circuits.
1.02 REFERENCE STANDARDS

A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.
B. ICC (IBC) - International Building Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
D. NFPA 72 - National Fire Alarm and Signaling Code; Most Recent Edition Cited by Referring

Code or Reference Standard.
E. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2024.
F. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction,

Including All Applicable Amendments and Supplements.
G. NFPA 262 - Standard Method of Test for Flame Travel and Smoke of Wires and Cables for Use

in Air-Handling Spaces; Current Edition, Including All Revisions.
H. UL 38 - Standard for Manual Signaling Boxes for Fire Alarm Systems; Current Edition, Including

All Revisions.
I. UL 228 - Safety Door Closers-Holders, with or without Integral Smoke Detectors; 2008.
J. UL 268 - Standard for Smoke Detectors for Fire Alarm Systems; Current Edition, Including All

Revisions.
K. UL 268A - Standard for Smoke Detectors for Duct Application; Current Edition, Including All

Revisions.
L. UL 464 - Standard for Audible Signaling Devices for Fire Alarm and Signaling Systems,

Including Accessories; Current Edition, Including All Revisions.
M. UL 521 - Standard for Heat Detectors for Fire Protective Signaling Systems; Current Edition,

Including All Revisions.
N. UL 864 - Control Units and Accessories for Fire Alarm Systems; Current Edition, Including All

Revisions.
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O. UL 1638 - Standard for Visible Signaling Devices for Fire Alarm and Signaling Systems,
Including Accessories; Current Edition, Including All Revisions.

P. UL 1971 - Standard for Signaling Devices for the Hearing Impaired; Current Edition, Including
All Revisions.

Q. UL 2034 - Standard for Single and Multiple Station Carbon Monoxide Alarms; Current Edition,
Including All Revisions.

R. UL 2075 - Standard for Gas and Vapor Detectors and Sensors; Current Edition, Including All
Revisions.

1.03 INSTALLING CONTRACTOR’S RESPONSIBILITY
A. The installing fire alarm contractor is responsible for the design of a code compliant system,

which meets the intent of all State and Local Authority Having Jurisdiction Codes and their
adopted amendments along all permitting of such plans and associated permit fees. Reference
and coordinate with all contract specifications and plans.

1.04 ACCEPTABLE MANUFACTURERS
A. Provide one of the following manufacturers:

1. Fire Control Instruments (FCI)
2. Edwards System Technology (EST)

B. Alternate Manufacturers
1. Equipment from other manufacturer's or supplier's may be considered as an equal to that

specified provided that completely marked and identified catalog sheets of all proposed
equipment is provided to the architect/engineer for review ten (10) days prior to the date of
bid for evaluation. In addition, a list of the contractor's qualifications and any exceptions to
the specifications must be provided for review. Approval for any such substitution of
equipment must be obtained in writing from the architect/engineer for five (5) days prior to
bid.

1.05 GENERAL REQUIREMENTS
A. Contractor Qualifications:

1. The equipment supplier shall be an authorized and designated representative of the Fire
Alarm Manufacturer to sell, install, and service the proposed manufacturer’s equipment.

2. The equipment supplier and installing contractor shall be licensed by the State Fire
Marshal to sell, install, and service fire alarm systems as required by Article 5.43-2 of the
State Insurance Code.

3. The installing contractor and/or equipment supplier shall have on his staff a minimum of
three (3) installation superintendents who are licensed by the State Fire Marshal’s office
for such purpose and under whose supervision installation, final connections, and check
out will take place as required by the State insurance code.

4. The installing contractor or equipment supplier shall have on staff a minimum of one (1)
certified NICET Level III state licensed fire alarm planner under whose supervision system
design shall take place.

5. The installing contractor shall provide 24 hour, 365 days per year emergency service with
qualified and state licensed service technicians.

6. The installing contractor shall have been actively engaged in the business of selling,
installing, and servicing fire alarm systems for at least ten (10) years.

1.06 SUBMITTALS
A. The installing contractor and/or equipment manufacturer shall provide complete and detailed

shop drawings and include:
1. Control panel configuration including wiring and interconnection schematics.
2. Complete point to point wiring diagram showing terminal connections to all system

devices.
3. Riser wiring diagram and associated zoning/addressing configurations with associated

conduit sizes.
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4. Complete floor plan drawings in a PDF format shall locate all devices associated with the
fire alarm system.  Floor plan drawings shall include conduit and wiring routing complete
with conduit sizing and number of conductors by type.

5. Factory data sheets on each piece of equipment to be used and so marked as to model,
dimensions, size, voltage, and configuration.

6. Detailed system description in this specification format describing system functions and
 operation. All specification variations and deviations shall be clearly noted and marked.

7. Complete Bill of Material for reference.
8. Programming matrix defining all input/output functions and zoning.
9. Power supply and battery calculations.
10. A written certification from the manufacturer stating that the fire alarm system contractor is

authorized to sell, service and install the submitted equipment.
B. Submittal shall include documentation confirming all qualifications have been met. Submittals

without qualification documentation shall be returned "Revise and Resubmit".
C. All submittal data shall include the contractor’s name, supplier’s name, project name, and state

fire alarm license number adequately identified.
1.07 COORDINATION

A. It shall be the responsibility of the installing contractor to coordinate all requirements
surrounding installation of the fire alarm system with all trades including, but, not exclusive of:
elevator, electrical contractor, sprinkler contractor, and HVAC/controls contractor and intercom
system. Adequate coordination shall be provided to insure proper installation and interface to
all peripheral items required to interact with the fire alarm and communication system to provide
a complete and functional life safety system.

PART 2 – PRODUCTS
2.01 SYSTEM FUNCTIONAL OPERATION

A. Alarm Detection
1. When a fire alarm condition is detected by any of the system alarm initiating devices, the

following functions shall occur:
a. The system common alarm LED on the CPU Module shall flash.  The internal audible

trouble device shall sound.   Acknowledgment or silencing the alarm condition shall
silence the alarm signals and cause flashing alarm LED’s to illuminate steady.

b. A  multi-character  back-lit  LCD  display  shall  indicate  all  applicable information
associated with the alarm condition including:  zone, device type, device location, and
time of alarm.  Location and zoning messages shall be custom field programmed to
respective premises.

c. Any remote or local annunciator LED’s associated with the alarm zone shall be
illuminated as herein specified.

d. All automatic events programmed to the alarm point shall be executed and the
associated indicating devices and/or outputs activated.

e. Activate all audible and visual alarm notification devices throughout the facility.
f. De-activate HVAC systems over 2,000 CFM.
g. Display system status changes on the remote annunciators.
h. Release all smoke doors, fire doors, fire coiling doors, fire smoke dampers and fire

shutters.
i. Activate the smoke control system for the atrium.
j. Recall elevators to ground floor as specified herein, or to the alternate floor if the

alarm condition originates on the ground floor
k. Unlock all electrically operated doors

B. System Trouble Detection
1. When a trouble condition is detected by the CPU, one of the system initiating, alarm or

SLC circuits, the following functions shall immediately occur:
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a. The system trouble LED on the CPU module shall flash and the internal audible
trouble device shall sound. Acknowledgment of the trouble condition shall silence the
audible trouble device and cause all trouble LED's to illuminate steady.

b. The multi-character alphanumeric LCD annunciator shall display all applicable
information via the alphanumeric display associated with the respective trouble
condition and its location.

c. The system common trouble indicator on associated remote annunciators shall be
illuminated as specified herein.

C. Auxiliary Control
1. All  designated  "non-silenceable"  auxiliary  control  functions  shall  remain  in operation

(even upon silencing of audible alarms) until such time as the control panel is cleared and
reset manually (i.e. fan control outputs, central station interface, elevator recall interface,
etc.).

2. Activation of duct smoke detectors associated fans shall shutdown their respective units
immediately in addition to identifying the condition as herein specified. Duct detectors shall
be programmed as a supervisory condition per NFPA 72.

D. System Supervisory Detection
1. When a supervisory condition is detected by the fire alarm control panel, the following

functions shall occur:
a. The fire alarm control panel supervisory indicator shall flash and the internal audible

device shall sound     Acknowledgment of the supervisory condition shall silence the
audible device and cause the supervisory indicator to illuminate steady

b. The multi-character liquid crystal display shall display all applicable information
associated with the respective supervisory condition.

c.  Display the system status change on the remote annunciators
E. Remote Off-site Monitoring

1. The remote off-site monitoring system shall transmit point specific alarm, trouble and
supervisory signals to an Approved Central Supervising Station (Central Station
connection, phone lines or cellular connectivity service provided by Owner).

F. Fire Drill Control
1. Provide a fire drill switch located on the Fire Alarm Control Panel.  When activated, this

switch will activate all horns and visual devices (strobes) for a fire drill.  It shall not release
fire shutter, shut down air handling equipment or recall elevators.  If a fire alarm condition
is detected, the system shall operate as defined in part A - "Alarm Detection" of this
section.

2.02 ZONING
A. The system shall have the inherent capability to employ "Intelligent" smoke detectors and

addressable interface devices capable of being recognized and annunciated at the main control
panel on an individual basis.  All zoning/device location information shall be totally field
programmable to exact job requirements as approved by the Architect/Engineer.

2.03 FIRE ALARM CONTROL PANEL
A. The fire alarm control panel shall be provided with adequate number of SLC points to serve the

building plus 50% spare. The control panel shall utilize DISTRIBUTED solid state
MICROPROCESSORS. The microprocessor based CPU shall be completely FIELD
PROGRAMMABLE. CPU module shall provide for programmable non-volatile EEPROM
memory. All circuitry shall be U.L. listed for power-limited application. System shall be sized to
accommodate the capacity of the system specified and shown on the drawings. System shall be
capable of being networked for future expansion.

B. Portable Buildings
1. Provide a minimum of (50) fifty initiating points for future portable buildings. Provide (2)

dedicated NAC circuits pulled to the exit point above the ceiling. Refer to floor plan for
location.
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C. Central Processing Unit Module (CPU)
1. The CPU shall contain and execute all custom time control functions or control- by-event

programs for specified events including 'Holiday' exceptions. Time control event/programs
shall be automatically overridden by priority fire alarm events. All programs shall be held in
non-volatile programmable memory, and shall not be lost if both system primary and
secondary power failure occurs.

2. System CPU shall also provide for non-alarm points for non-fire, low priority building
functions. The CPU shall provide capability of multi-stage signaling, tornado warning,
emergency radio communication enhancement system, positive alarm sequencing as well
as remote control system operation.

D. Display Interface Assembly (DIA)
1. The DIA shall provide a multi-character backlit, supertwist Liquid Crystal Display (LCD). It

shall provide Light-Emitting Diodes (LED's) for AC POWER; SYSTEM ALARM; SYSTEM
TROUBLE; SUPERVISORY; CPU FAIL; and ALARM SILENCED.

2. The display shall provide power to a 25-key membrane keypad with control capability to
command all system functions, status readouts, manual control action, and entry of any
alphanumeric or numeric information. The keypad shall include means to enter multiple
five digit passwords to prevent unauthorized manual control programming.

E. Control Switches
1. Acknowledge/step Switch
2. Signal Silence Switch
3. System Reset Switch
4. System Test Switch
5. Lamp Test

F. System Outputs
1. The system shall provide the following outputs:

a. One port for lap top and/or modem
b. One port for supervised remote LCD annunciators (RS-485)

G. Loop Interface (SLC)
1. The CPU shall communicate and provide power to all devices on its loop over a single pair

of wires. The CPU shall receive digital/ANALOG information from all "intelligent" detectors
and shall process this information to determine normal, alarm, trouble, and sensitivity
conditions. The analog information may be used for automatic test and determination of
maintenance requirements, and be U.L. listed for such use. The CPU module shall
individually monitor all "intelligent" detectors for sensitivity variation initiating a trouble
condition should detector sensitivity "drift" become excessive. The system control unit
shall have the capability to remotely read each detector's sensitivity in % obscuration, and
if need be, electronically adjust the detector sensitivity as required for existing conditions
within U.L. recommended limits. In addition, the system shall incorporate a "day/night"
sensitivity feature. The system shall provide capability to program each individual detector
for multiple 'pre-alarm' conditions. Each 'pre-alarm' level shall be field programmable as a
function of the programmed alarm level. The system shall allow designated control-by-
event actions to occur as may be required prior to any sensor reaching the designated
alarm point.

H. Non-Lock Walk Test
1. The system shall include a special non-lock "walk test" mode. The walk test mode shall

incorporate a time-out feature to return system to normal. Test results shall be capable of
being generated and displayed on the LCD annunciator.

I. Automatic Detector Test
1. The system shall include a special automatic detector test feature, which permits reading

and adjustment of the sensitivity of all intelligent detectors from the main control panel. In
addition, the automatic test feature shall also permit the functional testing of any
"intelligent" detector or addressable interface device individually from the main control
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panel. An automatic detector test shall occur automatically a minimum of every two hour
period or be initiated manually from the FACP as desired. Automatic detector test
sequencing shall be terminated upon receipt of a true alarm condition.

J. Special System Reports
1. The system shall have the ability to generate and print, upon command, system and point

status reports. Selection of 'system' read status provides the operator with global system
programming information as well as providing the operator with all individual point
programming data. The system shall also provide the capability to print out a detailed
'history' report from system history file upon command.

K. Field Programming
1. The system shall be 100% field programmable without the need for external computers or,

PROM programmers, and shall NOT require replacement of memory IC's. All programs
shall be stored in non-volatile EEPROM memory. Programming shall be accomplished
only after entering an appropriate and pre-selected five digit password security code.
System programming mode shall NOT require the system to be taken off-line nor prohibit
the system from performing its normal operations and routines. The system shall be
capable of revising/changing programmed functions or system expansion at any time
subsequent to initialization as described herein without factory modifications or factory
programming. Field programming via the use of external computers may be considered
provided programming can be accomplished on-site and the owner is permanently
furnished with the required programming apparatus and software as part of this contract.

L. Event History
1. The main fire alarm panel shall have the resident ability to store a minimum of 600 system

events in chronological order of occurrence. Event history shall include all system alarms,
troubles, operator actions, unverified alarms, circuit/point alterations, and component
failures. Events shall be time and date stamped. Events shall be stored in non-volatile
buffer memory. Access to history buffer shall be secured via five digit password security
code.

M. Power Supply
1. The power supply shall provide all control panel and peripheral power needs with filtered

power as well as rectified 24VDC power for external audio-visual devices. All power
supplies shall be designated to meet UL and NFPA requirements for POWER-LIMITED
operation on all external signaling lines, including initiating circuits and indicating circuits.

2. Input power shall be 120VAC 60Hz. The power supply shall provide internal supervised
batteries and automatic charger. The power supply shall provide both positive and
negative ground fault supervision, battery/charger fail condition, A.C. power fail indicators.
The power supply shall also provide supervision of modular expansion power supplies as
may be required.

3. Batteries shall have 24 hours of standby capacity and 5 minutes of alarm capacity. Battery
charger shall recharge batteries from full discharge to full charge over a 24-hour period.
Switching from normal power to battery power and back shall occur automatically.

2.04 FIELD DEVICES
A. Multi Criteria Smoke Detector (Smoke and Heat)

1. Provide intelligent multi detector. The intelligent multi criteria detector shall be an
addressable device that is designed to monitor a minimum of photoelectric and thermal
technologies in a single sensing device. The design shall include the ability to adapt to its
environment by utilizing a built-in micro processor to determine its environment and
choose the appropriate sensing settings. The detector design shall allow a wide sensitivity
window, no less than 1 to 4% per foot obscuration. This detector shall utilize advanced
electronics that react to slow smoldering fires and thermal properties all within a single
sensing device.

2. The microprocessor design shall be capable of selecting the appropriate sensitivity levels
based on the environment type it is in (office, manufacturing, kitchen, etc.) and then have
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the ability to automatically change the setting as the environment changes (as walls are
moved or as the occupancy changes)

3. The intelligent multi criteria detection devices shall included the ability to combine the
signal of the thermal sensor with the signal of the photoelectric signal in an effort to react
hastily in the event of a fire situation. It shall also include the inherent ability to distinguish
between a fire condition and a false alarm condition by examining the characteristics of
the thermal and smoke sensing chamber and comparing them to a  database of actual fire
and deceptive phenomena.

4. The detector shall be semi-flush ceiling mounted and be provided with modular detector
head with twist-lock base.

B. Linear Beam Detector
1. Linear Beam Detector shall be a single unit containing the transmitter and receiver in the

same enclosure. This detector can operate over a range from 17ft to 280ft (5m to 85m).
The detector shall have three sensitivity settings, shall have high immunity to extraneous
light, and have automatic and comprehensive test. Unit shall be monitored and
interconnected to the main fire alarm control panel.

C. Intelligent Duct Detector
1. Provide duct mounted “intelligent” photoelectric smoke detectors shall be provided per

applicable codes. Detectors shall operate on the same principles and exhibit the same
basic characteristics as area type “intelligent” smoke sensors. The unit shall be capable of
interchanging/accepting either photo-electronic or ionization type sensors. The detector
shall operate in air velocities of 300 FPM to 4,000 FPM. Each detector shall interface
directly to the system SLC loop without the use of zone modules.

2. The unit shall consist of a clear molded plastic enclosure with integral conduit knockouts.
The unit shall be provided with clear faceplate cover to provide visual viewing of
detector/sensor for monitoring sensor operation and chamber condition. The duct housing
shall be provided with gasket seals to insure proper seating of the housing to the
associated ductwork. Each unit’s sampling tubes shall extend the width of the duct and be
provided with porosity filters to reduce sensor/chamber contamination. Detectors shall be
installed per NFPA 90A, and be listed with the fire alarm control panel. A remote LED shall
be located on the corridor ceiling adjacent to the respective detector where detectors are
not plainly visible or concealed from view.

D. Intelligent Thermal Detectors
1. Provide analog, fixed temperature thermal detectors shall be provided where indicated on

the drawings. The detectors shall use dual electronic thermostats to measure temperature
levels in the chamber and shall, on command from the control panel, send data to the
panel representing the analog temperature level.

2. The detectors shall provide dual alarm and power/status LED's. Status LED's shall flash
under normal conditions, indicating that the detector is operational and in regular
communication with the control panel. Both LED's may be placed into steady illumination
by the control panel, indicating that an alarm condition has been detected. An output
connection shall also provided in the base to connect an external remote alarm LED.

3. The detectors shall be semi-flush ceiling mounted and be provided with modular detector
head with twist-lock base.

E. Conventional Weatherproof Thermal Detector
1. Provide heat detection devices when located in harsh and/or moist environments, such as

showers and similar areas, which are subject to high humidity, the following device shall
be provided. Weatherproof Heat Detector 135°F Rate Compensated shall be provided.
The detector shall mount in a weatherproof 4" electrical box with 1/2" NPT threaded hub.
This detector shall be connected to an addressable monitor module.

F. Addressable Manual Pull Stations
1. Manual stations shall be provided where indicated on the drawings.
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a. The manual stations shall contain the intelligence for reporting address, identity,
alarm and trouble to the fire alarm control panel.

b. All manual pull stations shall be considered of durable molded polycarbonate material
and shall be RED in color with raised white lettering. Stations be the dual action type.

c. All manual pull stations shall be provided with an STI-1100 series clear plastic cover
with integral horn.

G. Monitor Module
1. Provide addressable monitor modules where required to interface to contact alarm

devices. The monitor module shall be used to connect a supervised zone of conventional
initiating devices to an intelligent SLC loop.

H. Control Module
1. Provide control and relay modules where required to provide audible alarm interface

and/or relay control interface. The control module shall be used to connect a supervised
zone of conventional indicating devices to an intelligent loop. The zone may be wired
class A or class B - field selected. The control module may be optionally wired as dry
contact (form C) relay.

2. The control module shall be addressable. A status LED shall be provided which shall flash
under normal conditions, indicating that the control module is operational and in regular
communication with the control panel. The LED shall illuminate steady when the device is
actuated via the fire alarm control panel.

I. Electronic Audio Visual Devices
1. Audible/Visual alarm devices shall be electronic horn/strobe units. Devices shall be wall or

ceiling mounted.  Devices shall be provided with the ability to provide multiple candela
settings. Units shall operate at 24VDC and be polarized supervised. Each unit shall
provide a choice of three difference audible tones capable of being field selected.
Preferred alarm signal shall be a temporal tone producing a sound pressure level of 84
dBA. The visual device shall use Xenon strobe type producing a minimum of 15 candela
on a 24 VDC limited energy supervised circuit and meet the requirements of ADA and
local codes. Strobe unit shall automatically flash upon operation of the horn. Horn/strobe
unit shall be provided in textured white finish and be flush mounted. All visual devices
shall be synchronized.

J. Electronic Alarm Horn
1. Provide solid state electronic alarm devices where indicated on the contract drawings.

Units shall operate at 24 VDC and be polarized supervised. Each unit shall provide a
choice of three different audible tones capable of being field selected. Preferred alarm
signal shall be a temporal tone producing a sound pressure level of 84 dBA.

2. Units shall be flush mounted and molded of high-impact white plastic.
K. Exterior Audio Visual Devices

1. All audio visual devices located outside or labeled weatherproof shall be weatherproof.
2. All devices shall be provided with a weather proof type back box.

L. High Intensity Visual Signals
1. Provide visual signal device. High intensity visual signals shall be installed where shown

on the drawings and as may be required by the Americans with Disabilities Act (Public
Law 101-336) and local codes. High intensity visual alarms shall be Xenon strobe type
producing a minimum of 15 candela on a 24 VDC limited energy supervised circuit. Alarm
devices shall be designated to be wall or ceiling mounted as indicated on the drawings.
Signals shall operate in unison with audible alarm appliances. All visual devices shall be
synchronized. Units shall be flush mounted and shall be provided in textured white.

M. Sprinkler Waterflow Switch
1. Sprinkler water flow switches shall be installed where indicated on the drawings. Each unit

shall contain one set of SPDT alarm contacts. Water flow switches shall be provided and
installed by the fire protection contractor and connected by the fire alarm contractor.
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N. Sprinkler Valve Supervisory Switch
1. Sprinkler valve supervisory switches shall be installed on each valve as indicated on the

drawings. Each unit shall contain on set of SPDT contacts. Sprinkler valve supervisory
switches shall be provided, installed, and adjusted by the fire protection contractor, and
connected by the fire alarm contractor.

O. Auxiliary Air Handling Unit (AHU) Relays
1. Relays shall be provided for HVAC and AHU control and interface. Relays shall be heavy

duty type and rated up to 10 amps at 24 VDC, 60 HZ. Relays shall be provided with
NEMA I dust cover assembly and be provided with SPDT contacts as well as (fail safe) so
that if the cable is broken, disconnected etc., the AHU will automatically shutdown.

P. Field Charging Power Supplies
1. Provide power supplies with battery backup as required. Provide 120 volts dedicated

circuit to each power supply.
Q. Remote LCD Alpha-Numeric Annunciators

1. Provide remote LCD alpha-numeric annunciator to annunciate all system events and
duplicate the displayed status at the main FACP. The annunciator shall be a backlit
eighty-character LCD display and operate via the system RS485 and RS232 serial output
terminal from main FACP. The LCD display shall automatically illuminate upon receipt of
an alarm or trouble condition. The luminary source shall extinguish during normal/standby
model to conserve power. The unit shall operate from FACP 24VDC power and function
during system power failure while the system resides on standby batteries. The remote
LCD annunciator shall include:
a. Integral time-date clock
b. Time-date select clock
c. Time-date/contrast adjust
d. Display/step switch
e. System reset
f. System silence
g. System acknowledge
h. Integral trouble buzzer

2. Annunciator shall upon command display the first system alarm, last alarm, and system
alarm count. The unit shall be equipped with an integral lamp test feature. The unit shall
be semi flush mounted where shown.

R. Protective Covers
1. Provide protective covers on all wall mounted fire alarm devices located in student

restrooms, corridors and in the cafeteria. These protective covers shall be manufactured
by Safety Technology International, Inc. (STI). These covers shall be provided on all
devices including but not limited to smoke detectors, heat detectors, audible and visual
devices, pull stations, etc. The mounting of a device shall be reinforced to enable the
protective covers to protect the fire alarm devices.

S. Multi Criteria Fire/Carbon Monoxide (CO) Detector (FCO-951)
1. Multi criteria acclimating detector shall be provided where shown on the drawings. The

intelligent multi criteria detector shall be an addressable device that is designed to monitor
a minimum of photoelectric, flame, thermal and CO technologies in a single sensing
device. The design shall include the ability to adapt to its environment by utilizing a built-in
microprocessor to determine its environment and choose the appropriate sensing settings.

2. The detector design shall allow for a wide sensitivity window, no less than 1 to 4% per foot
obscuration. This detector shall utilize advanced electronics that react to slow smoldering
fires and thermal properties all within a single sensing device.

3. The microprocessor design shall be capable of selecting the appropriate sensitivity levels
based on the environment type it is in (office, manufacturing, kitchen etc.) and then have
the ability to automatically change the setting as the environment changes (as walls are
moved or as the occupancy changes).
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4. The intelligent multi criteria detection device shall include the ability to combine the signal
of the thermal sensor with the signal of the photoelectric signal in an effort to react hastily
in the event of a fire situation. It shall also include the inherent ability to distinguish
between a fire condition and a false alarm condition by examining the characteristics of
the flame, thermal and smoke sensing chambers and comparing them to a database of
actual fire and deceptive phenomena.

5. The detector shall be semi-flush ceiling mounted and be provided with modular detector
head with twist-lock base with integral sounder.

PART 3 - EXECUTION
3.01 DESIGN CRITERIA

A. The contractor shall provide drawings for Owner, Engineer and Fire Marshal’s approval.
B. Drawings shall be prepared by a state licensed alarm planning superintendent.
C. Drawings shall comply with all local, state and federal code. These include but are not limited to

NEC, UL, NFPA, etc.
D. Locate the fire alarm control panel in ​main telecommunications / MDF room​ unless otherwise

directed by the owner.
E. Locate a remote annunciator in the ​main lobby​ area unless otherwise directed by the owner.
F. Provide additional items required above minimum codes include the following:

1. Manual pull stations shall be located not more than 5 feet from the entrance to each exit.
Additional manual stations shall be located so that the travel distance to the nearest
manual station does not exceed 200 feet. Provide Stopper II covers on all manual pull
stations

2. Manual pull station heights shall be a minimum of 42" and a maximum of 48" measured
vertically, from the finished floor level to the activating handle or lever.

3. Smoke Detectors – Paths of egress, electrical rooms, mechanical rooms, MDF, IDF,
elevator lobby, storage rooms, top of stairs, elevator machine room, top of elevator shaft,
above each fire alarm panel and remote power supplies terminal cabinets. Smoke
detectors shall also be provided in each room/area that can be occupied by kindergarten
and pre-kindergarten children, which shall include cafeteria, gymnasiums, daycares,
libraries, classrooms and similar areas.

4. Duct type smoke detectors – all air handling units over 2,000 CFM in duct work or return
air paths.

5. Heat Detectors – Shops, kitchens, coffee bars, central plants, boiler room, garages, truck
bays and other non conditioned areas when detection is required..

6. Flow switches – Sprinkler riser.
7. Horns - throughout the building.
8. Strobes – throughout the building.
9. Remote Power supplies: Locate in mechanical rooms, electrical rooms, MDF or other

areas approved by Owner.
10. Smoke Detectors with low frequency sounder bases inside and outside all sleeping rooms.

Do not locate over bed.
11. Monitor Fire Pump.
12. System Carbon Monoxide Detectors - Provide one in each sleeping room, kitchen, and the

first room of each mechanical system where gas furnaces are serving spaces.
Combination CO and smoke detector may be utilized in sleeping rooms. Provide CO
detection in locations where gas water heaters are provided. Locate near the door; do not
locate over the bed.

13. Provide dry contact closure to disable local sound reinforcing systems and public address
systems when the fire alram control panel is in alarm. Once the alarm is cleared, the local
sound reinforcing systems and public address systems shall return to normal operation.

14. Tamper Switches- Sprinkler riser and vaults located on the site.
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3.02 INSTALLATION
A. Wiring

1. All wiring shall be in accordance with NFPA 72 and NFPA 70. All wiring sizes shall
conform to recommendations of the equipment manufacturer, and as indicated on the
engineered shop drawings.

2. All wire shall be plenum rated, U.L. Listed, limited energy (300 volt) FPLP or MPP wire
and shall be run open in return air ceiling plenums. The wire shall comply with NFPA
262 for such applications, shall be of the low smoke producing fluorocarbon type and shall
comply with NEC Article 760 if so approved by the local authority having jurisdiction.
Provide conduit in all inaccessible locations, inside concealed wall, all
mechanical/electrical rooms, or other areas where wiring might be exposed and subject to
damage. All wiring shall have a red outer sheath.

3. Support wire clear of knock out panels, access panels, and maintenance spaces for
equipment. Wire and cable shall be run using wire management techniques supporting
cable as close as possible to within one foot of the floor or roof rafters. Wire supports shall
be directly fastened to the structure on a maximum of five foot centers. Wire routing shall
be parallel and perpendicular to building lines. The wire and cable shall be secured with
tie wraps or carrier wire. Sagging in excess of three inches will not be allowed nor will
bending of the supporting ring structure.

4. All wiring for SLC signaling circuits shall be of the twisted low capacitance type to guard
against outside RF and EMF interference and induced noise.

5. All wiring shall be run in a supervised fashion (i.e. no branch wiring or dog-legged wiring)
per NFPA requirements such that any wiring disarrangement will initiate the appropriate
trouble signals via the main control panel per NFPA.

6. Wiring splices shall be kept to a minimum with required splices to be made in designated
terminal boxes or at field device junction boxes. Transposing or color code changes of
wiring will not be permitted. End-of-line supervisory devices shall be installed with the last
device on the respective circuit. Devices shall be appropriately marked designating it as
the terminating device on the respective circuit.

7. No A.C. wiring or any other wiring shall be run in the same conduit as fire alarm wiring.
8. All insulation on conductors shall be RED with traces to identify circuits.

B. Open Wiring
1. Systems utilizing open wiring techniques with low smoke plenum cable.
2. Support wire clear of knock out panels access panels and maintenance spaces for

equipment. Wire and cable shall be run using wire management techniques supporting
cable as close as possible to within one foot of the floor or roof rafters. Wire supports shall
be directly fastened to the structure on a maximum of five foot on centers. Wire routing
shall be parallel and perpendicular to building lines. The wire and cable shall be secured
with tie wraps or carrier wire. Sagging in excess of three inches will not be allowed nor will
bending of the supporting ring structure.

3. Provide Caddy J-hooks supported independently from other system to support cable at 4-
foot on center or closer if required by manufacturer.

4. Provide a junction box to make up all joints and splices.
5. Provide cable supports in all vertical raceways in accordance with Article 300-19 of NFPA

70.
C. Conduit/Raceway

1. All wire shall be installed in an approved conduit/raceway system (except where permitted
by NEC and the local authority having jurisdiction). Maximum conduit "fill" shall not exceed
40% per NEC.

2. Conduit and raceway system shall be installed as specified in division 26 specifications
and per National Electrical Code.

3. Minimum conduit size shall be 3/4" EMT. Install conduit per engineered shop drawings.
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4. All wiring in mechanical rooms, electrical rooms, drywall ceiling, inaccessible areas,
underground, plaster ceiling, inside concealed walls areas exposed to occupant view, and
other areas subject to physical damage shall be run in conduit.

5. Sleeves shall be placed in the forms of concrete, masonry and fire rated walls, floor slabs
and beams for the passage of wiring. Sleeves should be set in place a sufficient time
ahead of the concrete work so as not to delay the work. Sleeves shall be rigid galvanized
steel.

D. Minimum Wire Sizes Shall Be As Follows:
1. Signaling Line Circuit: 18 AWG
2. Notification Appliance Circuit: 14 AWG
3. Relay Control Circuits: 18 AWG

E. 120 VAC Power wiring
1. Contractor shall provide all required dedicated 20 amp, 120 VAC  power circuits for the

fire alarm system including but not limited to the main fire alarm panel, remote amplifier
panels, and remote strobe light power supplies. Connect to emergency power when
available in the building.

F. Sprinkler Valves
1. Contractor shall connect all tamper switches and post indicator valves to the supervisory

circuit. Connect all water flow switches to the alarm circuit. Coordinate exact locations of
water vaults valves and flow switches with sprinkler contractor.

3.03 NOTIFICATION APPLIANCE CIRCUITS SYNCHRONIZATION
A. All visual and audible devices shall be synchronized per the current state adopted version of

NFPA 72​. Provide all components required.
3.04 SMOKE AND COMBINATION FIRE SMOKE DAMPERS

A. Provide duct type smoke detectors in ductwork downstream of each smoke damper and fire
smoke damper. Locate within 5 feet on the damper. Provide a remote smoke detector reset
device. Provide access panel when not located above an accessible ceiling. Interlock with
HVAC unit serving the ductwork to shut down.

3.05 MISCELLANEOUS SYSTEMS
A. Monitor all fire suppression systems, carbon monoxide system panels and refrigerant system

control panels.
3.06 TEST AND REPORTS

A. A state licensed factory trained technical representative of the manufacturer shall perform the
final control panel connections and supervise testing of the system and it shall be subject to the
approval of the responsible engineer and owner. Upon completion of the acceptance tests, the
owner and/or his representatives shall be instructed in the proper operation of the system.

B. The installing contractor shall functionally test each and every device in the entire system for
proper operation and response. In addition, each circuit in the system shall be fully tested for
wiring supervision to insure proper wiring installation. Any items found not properly installed or
non-functioning shall be replaced or repaired and re-tested. All testing shall be supervised by a
licensed fire alarm superintendent.

C. The installing contractor shall provide a complete written report on the functional test of the
entire system. The test and report shall verify the function of each device in the system,
operation of all auxiliary control functions, and the proper operation of the main fire alarm
control panel. A copy of the test report shall be provided with maintenance manuals. The test
report shall be signed and dated by the licensed fire alarm superintendent responsible for
supervising the final system test and checkout.

D. The installing contractor's fire alarm superintendent shall test the entire system in the presence
of the local authorities having jurisdiction.



Northside ISD - Powell ES - Play
Area Canopy Demo  28 46 00 - 13  Fire Alarm System With Electronic

Audio And Visual Devices 

3.07 SPARE PARTS AND ATTIC STOCK
A. Provide 5% spare field devices including labor to install them. Devices not used shall be given

to the Owner at completion of the job.
B. The fire alarm contractor shall include in his bid the cost to provide and install the additional

spare parts and attic stock and associated cabling as indicated on the schedule on the contract
drawings. All devices on this schedule not used during construction shall be turned over to the
owner at the time of job completion.

3.08 WARRANTY
A. The fire alarm system shall be free from defects in workmanship and materials, under normal

use and service, for a period of one year from the date of acceptance or beneficial occupancy,
whichever shall occur first. Any equipment shown to be defective shall be repaired, replaced or
adjusted during normal working hours at no cost to the owner.

3.09 GRAPHIC FLOOR PLANS
A. Provide 1/16” = 1’-0” floor plan showing all devices and zoning. Zoning shall correspond to the

zone on the fire alarm control panel. The floor plans shall be framed with a glass cover and
located by the fire alarm control panel. This graphic floor plan shall use the actual room
numbers based on the architectural graphics package. Verify specific requirements with Owner.
Provide a sample for approval.

END OF SECTION


