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1. GENERAL

1.01

1.02

1.03

1.04

CONDITIONS AND REQUIREMENTS

N

Refer to the General Conditions, Supplementary General Conditions, and
General Requirements.

Provisions of this Section shall apply to all Sections of Division 27.

Refer to Consultant's drawings for exact location of electrical equipment
and devices. Refer to Designer drawings for additional notes which
complement these specifications.

The Division 26 specification documents shall be followed in conjunction
with the specification in this section.

RELATED REQUIREMENTS

N

Division 25 - Integrated Automation.

2 Division 26 — Electrical.

3 Division 28 — Electronic Safety and Security.

INTENT

N Include all material, hardware, devices, labour, equipment, and plant
construction as necessary to make a complete installation as shown and
specified hereinafter. Sections of this specification are not intended to
delegate functions nor to delegate work and supply to any specific trade.
Ensure that the systems specified hereafter are complete and operative.

REFERENCE STANDARDS

. The equipment, material and installation shall conform to the latest version
of the applicable codes, standards (including technical service bulletins
and addenda), and regulations of authorities having jurisdiction.

2 BICSI
B Telecommunications Distribution Methods Manual.
2 BISCI G1-17 — Outside Plant Manual.

3 CSA Group:

N CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition),
Safety Standard for Electrical Installations.

2 Ontario Electrical Safety Code (28th edition/2021).
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ISO
N

CSA 1529 — Commercial Building Telecommunications Cabling
Standard (ANSI/EIA/TIA-568-B).

CSA 1530 — Commercial Building Standard For Telecommunications
Pathways And Spaces (TIA/EIA 569-A).

CSA 1528 — Administration Standard For The Telecommunications
Infrastructure Of Commercial Buildings (ANSI/EIA/TIA-606).

CSA 7527 — Commercial Building Grounding And Bonding
Requirements For Telecommunications (ANSI/EIA/TIA-607).

CSA C22.2 No. 214 - Communications Cables.
CSA C22.2 No. 232-M - Fibre Optic Cables.

CSA C22.2 No. 182.4-M90 - Plugs, Receptacles, and Connectors for
Communication System:s.

TIA/EIA-568-B.1 — Commercial Building Telecommunications
Cabling Standard

TIA/EIA-568-B.2 — Balanced Twisted Pair Cabling Components

TIA/EIA-568-B.3 — Optical Fibre Cabling Components Standard

ISO/IEC IS 11801 A — Generic Cabling for Customer Premises.

CENELEC EN 50173 - Performance Requirements for Generic Cabling
Schemes.

IEC

N

IEC 603-7, PART 7 — Detailed Specification For Connectors, 8-Way,
Including Fixed And Free Connectors With Common Mating
Features.

IEC 807-8 — Rectangular Connectors For Frequencies Below 3 MHz,
Part 8: Detailed Specification For Connectors, Four-Signal Contacts
And Earthing Contacts For Cable Screens, First Edition.

FIPS PUB 174 — Commercial Building Telecommunications Wiring Standard.
Federal Information Standard Publication.

UL 444 and 13 — Adopted Test and Follow-Up Service Requirements For the
Optional Qualification of 100Q Twisted-Pair (Cables).
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.10 NEMA WC 63 - Performance Standard For Field Testing Of Unshielded
Twisted-Pair Cabling System.

A1 ANSI/EIA/TIA

N

ANSI/EIA/TIA-492AAAA — Detailed Specification For 62.5um Core
Diameter / 125um Cladding Diameter Class 1a Multimode,
Graded-Index Optical Waveguide fibres.

ANSI/EIA/TIA-492BAAA — Detailed Specifications For Class Iva
Dispersion-Unshifted Singlemode Opftical Waveguide Fibres Used In
Communication Systems.

ANSI/EIA/TIA-472CAAA — Detailed Specifications For All Dielectric
(Construction 1) Fibre optic Communications Cable For Indoor
Plenum Use, Containing Class 1a, 62.5um Core Diameter / 125um
Cladding Diameter Fibre optic(s).

ANSI/EIA/TIA-472DAAA — Detailed Specifications For All Dielectric
Fibre optic Communications Cable For Outdoor Plant Use,
Containing Class 1, 62.5um Core Diameter / 250um Cladding
Diameter Fibre optic(s).

ANSI/EIA/TIA-455 — Test Procedures For Fibre optics, Cables And
Transistors.

ANSI/EIA/TIA-598 — Colour Coding of Fibre Optic Cables.

ANSI/EIA/TIA-604-3 — FOCIS 3 Fibre Optic Connector
Intermateability Standard.

ANSI/EIA/TIA-606 — Administration Standard for the
Telecommunications Infrastructure of Commercial Buildings.

ANSI/EIA/TIA-607 — Commercial Building Grounding and Bonding
Requirements for Telecommunications.

12 ANSI Z136.2 — American Standards For The Safe Operation of Fibre optic
Communication Systems Utilizing Laser Diode And LED Sources.

13 ANSI/CEA

.

2

ANSI/ICEA S-83-640 — Fibre Optic Outside Plant Communications
Cable.

ANSI/ICEA S-83-596 — Fibre Optic Premises Distribution Cable.
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1.05

1.06

1.07

1.08

1.09

SUBMITTALS

N Before delivery to site of any item of equipment, submit shop drawings
c/w all data, pre-checked and stamped accordingly, for review to the
Consultant. Indicate project name on each brochure or sheet. Submit
shop drawings within 1 week after award of contract.

RECORD DOCUMENTATION

. To Section 01 78 00.

2 Red lines, mark-ups by this confractor.

OPERATION AND MAINTENANCE MANUALS

N Refer to Division O1.

INSPECTIONS

. The Consultant will carry out inspections and prepare deficiency list for
action by the Confractor, during and on completion of project.

DRAWINGS AND SPECIFICATIONS

N The drawings and specifications are complementary each to the other
and what is called for by one fo be binding as if called for by both. Should
any discrepancy appear between the drawings and specifications which
leaves the Contractor in doubt as to the true infent and meaning of plans
and specifications, a ruling is to be obtained from the Engineer in writing
before submitting Tender. If this is not done, the maximum, the most
expensive alternate or option will be provided in base tender bid.

2 All drawings and all Divisions of these specifications shall be considered as
a whole and work of this Division shown anywhere therein shall be
furnished under this Division.

3 Drawings are diagrammatic and indicate the general arrangement of
equipment and pathways. Most direct routing of cabling is not assured.
Exact requirements shall be governed by architectural, structural, and
mechanical conditions of the job. Consult all other drawings in
preparation of the bid. Exira lengths of wiring or addition of pull and
junction boxes, efc. necessitated by such conditions shall be included in
the bid. Check all information and report and apparent discrepancies
before submitting the bid.

4 Contractor shall determine the exact locations of equipment and rough-
ins, and the exact routing of pathways so as to best fit the layout of the
job.
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1.10

1.12

1.13

1.14

N

Scaling off the drawings will not be sufficient or accurate for determining
these locations. Where job conditions require reasonable changes in
indicated arrangement and locations, such changes shall be made by
the Confractor at no additional cost to the Owner.

Before ordering any conduit, cable tray, cables, fittings, etc., this
Contractor shall verify all pertinent dimensions at the job site and be
responsible for their accuracy.

MATERIAL

This contractor is responsible to ensure that all items submitted meet all
requirements of the drawings and specifications, and fits in the allocated
space. The final determination of a product being acceptable shall be
determined by the Engineer.

TESTING DATA

N

The contractor shall provide a complete testing report utilizing a testing
device as specified in the applicable TIA/EIA standard with the correct
adapter and test. All copper tests shall be compliant to the current TIA/EIA
standards: Perm Link or Channel.

The Summary report shall provide be provided to the end user in a
universal format so that there is no need to purchase any software to read
and print the report.

. Utilizing Adobe Acrobat is an acceptable manner.

PAINTING AND FINISHES

N

Minor damages to finish on factory finished equipment shall be touched
up to the Engineer's satisfaction. Items suffering major damage to finish
shall be replaced at the direction of the Engineer. Protect work so that
finishes will not be damaged or marred during construction. Maintain the
necessary protection until completion of the work.

The Contractor shall be responsible for the safety of his workmen and the
equipment on the project in accordance with all applicable safety
legislation passed by Federal, Provincial, and local authorities governing
construction safety. The more stringent regulations shall prevail.

WARRANTY

.

Submit a written performance warranty to the Owner for one year for the
complete installation for a period of no less than five years from the date
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of testing and acceptance. The system warranty shall be based on
industry standards.

2 The contractor shall also provide a one year labour warranty on the
installation.

2. PRODUCTS

201  MATERIAL APPROVAL

N The design, manufacture and testing of electrical equipment and
materials shall conform to or exceed the latest applicable CSA, IEEE, and
ANSI standards.

2 All materials must be new and be ULC or CSA listed. Any materials not
covered by the aforementioned listing standards shall be tested and
approved by an independent testing laboratory, Technical inspection
Services, or other government agency.

3. EXECUTION

3.01 WORKMANSHIP AND CONTRACTOR'S QUALIFICATIONS

N Only first class workmanship will be accepted, not only in regards to
durability, efficiency and safety, but also in regards to neatness of detail.
Present a neat and clean appearance on completion to the satisfaction
of the Engineer. Any unsatisfactory workmanship will be replaced at no
extra cost.

2 Conform to the best practices applicable to this type of work. Install all
equipment and systems in accordance with the manufacturer's
recommendations, but consistent with the General Requirements of this
Specification. This Contractor will be held responsible for all damage to
the work of his own or any other trade, resulting from the execution of his
work. Store all equipment and materials in dry locations.

3 Provide foreman in charge of this work at all times.

4 The contractor shall be fully liable to provide and maintain in force during
the life of this Contract, such insurance, including Public Liability Insurance,
Product Liability Insurance, Auto Liability Insurance, Worker's
Compensation, and Employer’s Liability Insurance.

3.02 WORK SEQUENCE

N Prior to start of each work period in occupied area, temporary protection
shall be installed to prevent damage to any personal property or
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furnishing. Coordinate with Owner's representative if any furniture must be
relocated to facilitate work.

Owner's representative shall approve temporary protection plan prior to
use.

Necessary steps shall be taken by contractor to ensure that required fire
fighting apparatus is accessible at all times. Flammalble materials shall be
kept in suitable places outside the building.

3.03 COORDINATION

N
2

Coordinate work with other frades.

Verify equipment dimensions and requirements with provision specified
under this Section. Check actual job conditions before fabricating work.
Report all necessary changes in fime fo prevent needless work. Changes
or additions subject to additional compensation, which are made without
written authorization and an agreed price, shall be at Contractor’s risk
and expense.

Read specifications and drawings of other tfrades and conform with their
requirements before proceeding with any work specified in this Division
related to other trades. Cooperate with all other frades on the job, so that
all equipment can be satisfactorily installed, and so that no delay is
caused to any other Trades.

3.04 MANUFACTURERS' INSTRUCTIONS

N

Where the specifications call for an installation to be made in
accordance with Manufacturer’'s recommendations, a copy of such
recommendations shall be at all times be kept on the job site and be
available to the Owner’s Representative.

Follow manufacturer’s instructions where they cover points now
specifically indicated on the drawings and specifications. If they are in
conflict with the drawings and specifications obtain clarification from the
Consultant before starting work.

3.05 QUALITY ASSURANCE

N
2

See General Provisions of the Contract.

The specifications contained herein are set forth as the minimum
acceptable requirements. This does noft relieve the Contractor from
executing other quality assurance measures to obtain a complete
operating system within the scope of this project.

The Confractor shall ensure that all workmanship, all materials employed,
all required equipment and the manner and method of installation
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3.06

3.07

3.08

conforms to accepted construction and engineering practices, and that
each piece of equipment is in satisfactory working condition to
satisfactorily perform its functional operation.

Provide quality assurance tests and operational check on all components
of the electrical distribution system, all lighting fixtures, and
communication systems.

LABELS AND SIGNS

N

Labelling shall be as per TIA/EIA-606.

ADJUST AND CLEAN-UP

N

The Contractor and associated sub trades, at all times during
construction, to keep the site free of all debris, boxes, packing, etc.,
resulting from work of this Trade. At the completion of this work, the
installation is to be left in a clean and finished condition to the satisfaction
of the Engineer.

TESTS AND ACCEPTANCE

N

The operation of the equipment does not constitute an acceptance of
the work by the Owner. The final acceptance is to be made after the
Contractor has adjusted his equipment and demonstrated that it fulfils the
requirements of the drawings and the specifications.

Testing of all systems shall be performed in the presence of the Owner's
designated representative. The contractor shall give 72 hours advance
notice to the Owner before beginning the tests.

Upon completion of the installation, the Contractor shall furnish
certificates of approval from all authorities having jurisdiction, as
applicable. Contractor shall demonstrate that work is complete and in
perfect operating condition. In the presence of the Owner, the
Conftractor shall demonstration the proper operation of all miscellaneous
systems.

End of Section
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1. GENERAL

1.01  SUMMARY

N This Section covers the Specification and requirements for the grounding
and bonding of communications systems and structured cabling
infrastructures.

2 Contractor shall provide all services, labor, materials, tools, and
equipment required for the implementation of a complete and effective
grounding and bonding System, as specified this Section.

3 Contractor shall comply with all the requirements of Specification, Design
Drawings, and all applicable Telecommunications Standards and
Electrical Codes.

4 Grounding and bonding System shall be designed, engineered, and
installed to suit the Client’s premises, communications systems, and
cabling infrastructure.

.5 Grounding electrode system refers o all electrodes required by Electrical
Code, including, telecommunications system grounding electrodes.

.6 The terms "connect” and “bond” are used interchangeably in this
Specification and have the same meaning.

1.02  DEFINITIONS

N AWG - American Wire Gauge - The standardized system for gauging the
diameter of round, solid, non—ferrous, electrically-conducting wire.

2 BBC - Bonding Backbone Conductor — A telecommunications bonding
connection which interconnects telecommunications bonding
backbones. Formerly known as the grounding equalizer.

3 BN — Bonding Network — A set of interconnected conductive structures
that provides a low impedance path for the associated
telecommunications infrastructure.

4 EF — Entrance Facility — An enfrance to a building for both public and
private network service cables, including wireless, that includes the
enfrance point of the building and confinues to the enfrance room or
space.

.5 ESD - Electrostatic Discharge — The sudden flow of electricity between two
electrically-charged objects caused by contact, an electrical short, or
dielectric breakdown.

.6 Mesh-BN — Mesh Bonding Network — A bonding network to which alll
associated equipment, such as cabinets, frames, racks, frays, and
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pathways, are connected using a bonding grid that is connected to
multiple points on the common bonding network.

PBB — Primary Bonding Busbar — A busbar placed in a convenient and
accessible location and bonded, by means of the Telecommunications
Bonding Conductor (TBC), to the building’s service equipment (power)
ground. Formerly known as the Telecommunications Main Grounding
Busbar (TMGB).

RBB — Rack Bonding Busbar — A busbar within a cabinet, frame, or rack.

RBC - Rack Bonding Conductor — A bonding conductor from the rack or
Rack Bonding Busbar (RBB) to the Telecommunications Equipment
Bonding Conductor (TEBC).

SBB - Secondary Bonding Busbar — A common point of connection for
telecommunications system and equipment bonding to ground, located
in the distributor room. Formerly known as the Telecommunications
Grounding Busbar (TGB).

TBB — Telecommunications Bonding Backbone — The conductor that
interconnects the Primary Bonding Busbar (PBB) to the Secondary Bonding
Busbar (SBB).

TBC - Telecommunications Bonding Conductor — A conductor that
inferconnects the felecommunications bonding infrastructure to the
building's service equipment (power) ground. Formerly known as the
bonding conductor for telecommunications.

TEBC - Telecommunications Equipment Bonding Conductor — A
conductor that connects the Primary Bonding Busbar (PBB) or Secondary
Bonding Busbar (SBB) to equipment racks or cabinets.

TR - Telecommunications Room — An enclosed space for housing
telecommunications equipment, cable terminations, and cross—connect
cabling. It is the recognized location of the cross—connect between the
backbone and horizontal facilities.

UBC - Unit Bonding Conductor — A bonding conductor from equipment or
a patch panel to a Rack Bonding Conductor (RBB) or a Rack Bonding
Busbar (RBB).

1.03  REFERENCES

.

Publications listed below (including amendments, addenda, revisions,
supplements, and errata) form a part of this Specification fo the extent
referenced. Publications are referenced in the text by the basic
designation only.

American Society for Testing and Materials (ASTM):
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. ASTM-B1-13(2018) — Standard Specification for Hard-Drawn Copper
Wire.

2 ASTM B8-11(2017) — Standard Specification for Concentric-Lay-
Stranded Copper Conductors, Hard, Medium-Hard, or Soft.

Institute of Electrical and Electronics Engineers, Inc. (IEEE):

. IEEE 81-2012 - IEEE Guide for Measuring Earth Resistivity, Ground
Impedance, and Earth Surface Potentials of a Grounding System.

Canadian Standards Association (CSA):

N CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition),
Safety Standard for Electrical Installations.

2 Ontario Electrical Safety Code (28th edition/2021).

Telecommunications Industry Association (TIA): Latest Revision of
Standards

. TIA-606 — Administration Standard for Telecommunications
Infrastructure

2 TIA-607 — Generic Telecommunications Bonding and Grounding
(Earthing) for Customer Premises.

BICSI:

. Information Technology Systems Installation Methods Manual
(ITSIMM), Recommended Testing Procedures and Criteria — Latest
Revision

2 Telecommunications Distribution Methods Manual (TDMM) — Latest
Revision

Underwriters Laboratories, Inc. (UL):

. UL 44 (19th Edition, 2018) — UL Standard for Safety Thermoset-
Insulated Wires and Cables.

2 UL 83 (16th Edition, 2017) — UL Standard for Safety Thermoplastic-
Insulated Wires and Cables.

3 UL 467 (11th Edition, 2022) — UL Standard for Safety Grounding and
Bonding Equipment.

4 UL 486A-486B (3rd Edition, 2018) — UL Standard for Safety for Wire
Connectors.

International Annealed Copper Standard (IACS)
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1.04  SUBMITTALS
. Submit in accordance with Section 01 33 00 and Section 27 05 00.

2 Action Submittals: Product Data for each type of product (PBB, SBB, RBB,
2-Hole Lugs, efc.)

3 Shop Drawings:

N Sufficient information, clearly presented, shall be included to
determine compliance with latest TIA-607 Standard and this
Specification.

2 Include the location of system grounding electrode connections
and the routing of aboveground and underground grounding
electrode conductors.

1.056 CLOSEOUT SUBMITTALS

. Submit closeout documents in accordance with Section 27 05 00.

2 As-Built Data: Submit plans showing as—built locations of grounding and
bonding infrastructure, including the following: PBB, SBB, RBB and routing
of their bonding conductors.

3 Test Reports: Provide test reports of ground resistance to each primary or

secondary bonding busbar (PBB/SBB) located in each
telecommunications space impacted by the work.

2. PRODUCTS

201  MANUFACTURERS

. Hubbell.
nVent Erico.

Panduit.

XN ow

Thomas & Befts.

2.02  GENERAL REQUIREMENTS

B Contractor shall provide a comprehensive and effective
telecommunications grounding and bonding infrastructure for the
protection of personnel and equipment, in compliance with the current
Canadian Electrical Code, the latest TIA-607 Standard, and all applicable
codes of Authority Having Jurisdiction (AHJ).





Mulock House Adaptive GROUNDING AND BONDING FOR Section 27 05 26
Re-Use, Newmarket COMMUNICATIONS SYSTEMS Page 5 of 15
Project No. ED-22-107

2 Grounding and bonding infrastructure shall follow the latest TIA-607 design
methodology, whereby within a building the generic telecommunications
bonding infrastructure originates at the facility’s electrical entrance
ground and extends throughout the building. The infrastructure shall
comprise the following major components:

N Primary bonding busbar (PBB).

2 Telecommunications bonding conductor (TBC).
3 Telecommunications bonding backbone (TBB).
A4 Secondary bonding busbar (SBB).

5 Backbone bonding conductor (BBC).

3 All cables shall be plenum rated FTé6.
4 External Grounding Electrodes:

N The grounding electrode system shall be designed to have a
resistance to earth of 25 ohms or less for a single grounding
electrode, conforming to the latest version of the Ontario Electrical
Safety Code.

2 For sites that are critical in nature (e.g., public safety facilities,
military installations, data centers, web hosting facilities, central
offices) the grounding electrode system shall be designed to have
aresistance of less than 10 ohms — ideally less than 5 ohms.

2.03 BONDING BUSBARS

. Bonding busbars shall be provided in each telecommunications space
(room/closet) and in each equipment rack/cabinet, as specified in this
Section. Bonding busbars shall provide connection or termination poinfts
for the telecommunications space’s bonding conductors.

2 The types of bonding busbars specified in the infrastructure comprise:
. Primary Bonding Busbar (PBB).
2 Secondary Bonding Busbar (SBB).

3 Rack Bonding Busbar (RBB).

2.04 PRIMARY BONDING BUSBAR (PBB)

N The PBB shall be placed in a convenient and accessible location in the
telecommunications entrance room or space. Typically, there should be a
single PBB per building.
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The PBB shall be bonded, by means of the telecommunications bonding
conductor (TBC), to the building’s service equipment (electrical) ground.

The PBB serves as the dedicated extension of the building grounding
electrode system for the telecommunications infrastructure. It also serves
as the cenftral attachment point for the Secondary Bonding Busbars (SBB)
through the Telecommunications Bonding Backlbone (TBB).

The PBB shall be:

N Pre-drilled with mounting holes to accommodate matched listed
lugs and hardware.

2 Made of copper, or copper alloys having a minimum of 95%
conductivity when annealed as specified by the International
Annealed Copper Standard (IACS).

3 Of minimum dimensions of 6.35 mm (0.25 in) thick x 100 mm (4 in)
wide and variable in length to accommodate design
requirements.

4 UL Listed.

) Cleaned with an antioxidant applied prior to fastening connectors
to the busbar.

.6 Insulated from its support using an insulator that is listed for the
purpose by a nationally recognized testing laboratory (NRTL).

7 Installed a minimum of 50 mm (2 in) from the finished wall to allow
access to the rear of the busbar.

.8 Sized for current applications and future growth.

The primary protector grounding conductor shall be connected to the
PBB. This conductor is infended to conduct lightning and AC faulf currents
from the telecommunication primary protectors.

2.05 SECONDARY BONDING BUSBAR (SBB)

N

The SBB shall be placed in a convenient location of the
telecommunications room/closet. The SBB shall form a common bonding
connection point for telecommunications systems and equipment in the
area served by the telecommunications room/closet.

The SBB shall be:

N Pre-drilled with mounting holes to accommodate matched UL
Listed lugs and hardware.





Mulock House Adaptive
Re-Use, Newmarket
Project No. ED-22-107

GROUNDING AND BONDING FOR Section 27 05 26
COMMUNICATIONS SYSTEMS Page 7 of 15

8

Made of copper, or copper alloys having a minimum of 95%
conductivity when annealed as specified by the International
Annealed Copper Standard (IACS).

Of minimum dimensions of 6.35 mm (0.25 in) thick x 50 mm (2 in)
wide and variable in length.

cUL Listed.

Cleaned with an antioxidant applied prior to fastening connectors
to the busbar.

Insulated from its support using an insulator that is listed for the
purpose by a nationally recognized testing laboratory (NRTL).

Installed at a minimum of 50 mm (2 in) from the finished wall to
allow access to the rear of the busbar.

Sized for current applications and future growth.

206 RACKBONDING BUSBAR (RBB)

N The RBB is a grounding busbar within a cabinet, rack, or frame.

2 The RBB shall be provided in cabinets and racks that support multiple
equipment bonding conductors to serve as an extension of the PBB or SBB
for the equipment in the cabinet.

3 The RBB shall meet the following requirements:

N
2

Manufactured from copper alloy.
cUL Listed.

Horizontal Busbars shall be at least 19 mm (0.75 in) wide, 483 mm
(19 in) long, and 5 mm (0.1875 in) thick.

Have a minimum of 14, factory—provided #12-24 threaded holes.
Have pre—-punched EIA 310 D standard rack mounting holes.

Vertical Busbars shall be at least 17 mm (0.67 in) wide, 2 m (78.65
in) long, and 1.27 mm (0.05 in) thick, and shall come in threaded
rail and cage nut versions.

2.07 BONDING CONDUCTORS

. The following common requirements apply to all types of bonding
conductors specified in this Section:
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N All bonding conductors shall be made of stranded copper wire
with a green jacket (or per CE Code depending on size), run as a
contfinuous conductor.

2 Bonding conductors may be insulated. If insulated they shall be
cUL Listed for the application.

3 Bonding conductors shall be protected from physical and
mechanical damage.

A4 Bonding conductors shall be sized to meet the ANSI/TIA-607-D
requirements.

2 Telecommunications Bonding Backbone (TBB)

. The TBB is a conductor that bonds the Secondary Bonding Busbars
(SBB) to the Facility’s Primary Bonding Busbar (PBB).

2 The TBB shall meet the following requirements:

N

The TBB shall be sized to meet the requirements of ANSI/TIA-
607-D and shall be as straight as practicable avoiding
bends. The TBB minimum conductor size shall be AWG 6.

Bonding and grounding conductors may be insulated or
un-insulated and shall not decrease in size as the
grounding path moves closer to earth.

Connections (bonds) between the telecommunications
grounding network and associated electrical panels shall
be done by a qualified electrician in accordance with
guidelines in the latest TIA-607 and applicable electrical
codes.

Bonding Conductors should be continuous (splices not
allowed) and routed in the shortest possible straight-line
path, avoiding changes in elevation and sharp bends.

TBB grounding conductors routing through ferrous metal
conduit should be avoided, but if it is necessary due to
building constraints, any grounding conductor running
through ferrous conduit longer than 3 feet shall be bonded
at the end using appropriately sized conduit grounding
clamps as described TIA-607.

Bonding the TBB to the PBB and each SBB shall be
performed with a UL listed irreversible compression (crimp)
dual-lug connector.
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7 Metallic cable shield(s) and cabling pathways, including
metallic conduits, shall not be used as a TBB.

.8 Whenever two (2) or more TBBs are used within a multistory
building, the TBBs shall be bonded together with a BBC at
every third floor as a minimum, and at the top floor.

.9 Conductor sizing depends upon the Project specification,
and shall be determined based on the TBB length as
stipulated in TIA-607. Contractor shall ensure TBB sizing
complies with the TIA-607 guidelines outlined in the Table

below:
Sizing of the TBB
IBB Length in Linear Meters TBB Size (AWG)
(Feet)
Less than 4 (13) 6
4-6 (14-20) 4
6-8 (21-26) 3
8-10 (27-33) 2
10-13 (34-41) 1
13-16 (42-52) 1/0
16-20 (53-66) 2/0
20-26 (67-84) 3/0
26-32 (85-105) 4/0
32-38 (106-125) 250 kemil
38-46 (126-150) 300 kemil
46-53 (151-175) 350 kemil
53-76 (176-250) 500 kemil
76-91 (251-300) 600 kemil
Greater than 91 (301) 750 kemil

3 Telecommunications Bonding Conductor (TBC)
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The TBC connects the telecommunications bonding infrastructure
to the building’s service equipment (power) ground (formerly
known as the bonding conductor for telecommunications).

The TBC shall have at a minimum the same size as the largest TBB.

The TBC shall bond the PBB to the service equipment (power)
ground.

4 Backbone Bonding Conductor (BBC)

N

The BBC (formerly known as the grounding equalizer) is a bonding
conductor which interconnects telecommunications bonding
backbones.

2 The BBC shall have at a minimum the same size as the largest TBB
to which it is bonded.

5 Telecommunications Equipment Bonding Conductor (TEBC)

N The TEBC is a bonding conductor which connects the cabinets
and racks in a telecommunications room/closet to the local
primary or secondary bonding busbar (PBB or SBB).

2 The TEBC shall have a minimum size of AWG 6.

3 Metallic objects and pathways shall not be used as a replacement
for the TEBC.

4 The TEBC may be routed inside cable trays. It shall be secured at
maximum intervals of 0.9 m (3 ft).

.5 The TEBC shall be separated a minimum of 50.8 mm (2 in) from
other cable groups, such as power or telecommunications cables.

.6 The TEBC shall be connected to the cabinets/racks, to a Rack
Bonding Conductor (RBC) or to a vertical/horizontal Rack Bonding
Busbar (RBB).

7 Connections to the TEBC shall be made with UL Listed irreversible
compression connectors, suitable for multiple conductors, and
with the rack bonding conductors (RBCs) routed toward the
PBB/SBB.

.6 Rack Bonding Conductor (RBC)

N

The RBC is a bonding conductor from the cabinet or Rack Bonding
Busbar (RBB) to the Telecommunications Equipment Bonding
Conductor (TEBC).

N The RBC shall have a minimum size of AWG 6.
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2 The RBC shall be bonded to the Telecommunications
Equipment Bonding Conductor (TEBC) using UL Listed
ireversible compression (crimp) connectors.

. Where connected to a server cabinet, the RBC
extends to the bottom of the server cabinet
allowing Equipment Bonding Conductors to be
aftached at any point in the cabinet.

2 Where connected to a network rack/cabinet, the
Rack Bonding Conductor (RBC) is bonded to the
Rack Bonding Busbar (RBB) via a UL Listed two-hole
compression lug.

2 Unit Bonding Conductor (UBC)

N The Unit Bonding Conductor (UBC) connects individual
equipment in a cabinet or rack to the Rack Bonding
Conductor (RBC) or Rack Bonding Busbar (RBB).

2 The UBC shall also be used for bonding cable tray sections
to the Telecommunications Equipment Bonding Conductor
(TEBC).

3 The UBC shall have a minimum size of AWG 6.
A4 Bonding.

N Where used in a server cabinet, UBC shall be
bonded to the Rack Bonding Connector (RBC)
using UL Listed irreversible compression (crimp)
connectors and to IT equipment via a UL Listed two-
hole compression lug. (Some IT equipment may
require one-hole lugs.)

2 Where used in a network cabinet/rack, UBC shall
be bonded to the Rack Bonding Busbar (RBB) via a
UL Listed two-hole compression lug and to IT
equipment via a UL Listed two-hole compression
lug. (Some IT equipment may require one-hole

lugs.)

3 Where used as a cable tray bonding conductor
connecting cable tray sections, UBC shall be
bonded to each adjoining section of the cable tray
using UL Listed two-hole compression lugs.

A4 Where used as a cable tray bonding conductor
connecting cable tray sections to the
Telecommunications Equipment Bonding
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Conductor (TEBC), UBC shall be bonded to the
TEBC using UL Listed irreversible compression (crimp)
connectors and to the cable fray via a UL Listed
two-hole compression lug.

3. EXECUTION

3.01  GENERAL

N Ground in compliance with the CE Code, the latest TIA-607 Standard, and
as specified in this Section and the Drawings.

2 Components of the telecommunications bonding system shall be installed
and connected using materials and fechniques as specified in the latest
TIA-607 Standard.

3 Follow equipment manufacturer's grounding instructions.
3.02 EXAMINATION

. Contractor shall check the AC grounding electrode system and
equipment grounding for compliance with the requirements for maximum
ground-resistance level, and other conditions affecting performance of
grounding and bonding of the telecommunications system.

2 Inspect the test results of the AC grounding system.

3 Prepare written report listing all conditions detrimental to the performance
of the Work.

4 Proceed with Work only after unsatisfactory conditions have been
corrected.

3.03 CORROSION INHIBITORS

N When making ground and bonding connections, apply a corrosion
inhibitor to all contact surfaces. Use corrosion inhibitor appropriate for
protecting a connection between the metals used.

2 PBB and SBB shall always have tinned surfaces to restrain oxidation and
shall be cleaned and have an antioxidant paste applied to both bonding
surfaces prior to fastening conductors.

3.04 TELECOMMUNICATIONS SYSTEM GROUNDING

B Bond the telecommunications grounding system to the electrical
grounding electrode system.
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2

Provide dedicated telecommunications grounding busbars for the
following locations/spaces:

N Telecom entrance facility rooms
2 Server rooms
3 IT rooms/closets

Provide bonding to all telecom cabinets, racks, metallic cable shields,
junction/pull boxes, enclosures, and communications/security equipment,
as required by Standards and Code.

Provide bonding to all metallic cable trays and conduits to building
ground.

Bond incoming carrier armor sheath to building ground.

Furnish and install all busbars and bonding conductors required to
properly ground and bond all communications raceways, cable trays,
metallic cable shields, and equipment, in compliance with design, Codes
and Standards.

Bonding jumpers/conductors shall be continuous with no splices. Use the
shortest possible length of bonding jumper.

Provide ground paths that are permanent and contfinuous with a
resistance of 1 ohm or less from raceway, cable fray, and equipment
connections to the building grounding electrode. The resistance across
individual bonding connections shall be 10 milliohms or less.

Above-Grade Grounding Connections: When making bolted or screwed
connections to attach bonding conductors, remove paint fo expose the
entire contact surface by grinding where necessary; thoroughly clean all
connector, plate and other contact surfaces; and apply an appropriate
corrosion inhibitor to all surfaces before joining.

Bonding Conductors:

N Use insulated ground wire of the size and type shown on the
Drawings or use a minimum of #6 AWG insulated copper wire.

2 Assemble bonding jumpers using insulated ground wire terminated
with compression connectors.

3 Use compression connectors of proper size for the specified
conductors. Use connector manufacturer's compression tool.

Bonding Jumper Fasteners:
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Conduit: Fasten bonding jumpers using screw lugs on grounding
bushings or conduit strut clamps, or the clamp pads on push-type
conduit fasteners. When screw lug connection to a conduit strut
clamp is not possible, fasten the plain end of a bonding jumper
wire by slipping the plain end under the conduit strut clamp pad;
fighten the clamp screw firmly. Where appropriate, use zinc-plated
external tooth lockwashers.

Wireway and Cable Tray: Fasten bonding jumpers using zinc-
plated bolts, external tooth lockwashers, and nuts. Install
protective cover, e.g., zinc-plated acorn nuts on any bolts
extending into wireway or cable tray fo prevent cable damage.

Ground Plates and Busbars: Fasten bonding jumpers using two-
hole compression lugs. Use tin-plated copper or copper alloy bolts,
external tooth lockwashers, and nufs.

Strut Channel and Raised Floor Stringers: Fasten bonding jumpers
using zinc-plated, self-drill screws and external tooth lockwashers.

3.06 RACEWAY GROUNDING

N Conduit: Use insulated #6 AWG bonding jumpers to ground metallic
conduit at each end and to bond at all intermediate metallic enclosures.

2 Cable Tray: Use insulated #6 AWG bonding jumpers to ground metallic
cable tray at:

N
2

3

Each end
All intermediate metallic enclosures/boxes

All cable tray section junctions

3.06  IDENTIFICATION AND ADMINISTRATION

. Provide complete grounding system labeling in accordance with the
requirements of:

N

ANSI/TIA-606, Latest Revision.

2 Section 27 05 53 - Identification for Communications System:s.
2 Primary Bonding Busbar (PBB): Label with “PBB".
3 Secondary Bonding Busbar (SBB): Label with “SBB".

4 Telecommunications Bonding Backbone (TBB): Label with “WARNING!
TELECOMMUNICATIONS BONDING BACKBONE. DO NOT REMOVE OR
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DISCONNECT” Labels shall be affixed at both ends and at accessible
intfermediate poinfts.

3.07 TESTING

N

Perform tests as specified in BICSI Information Technology Systems
Installation Methods Manual (ITSIMM), Recommended Testing Procedures
and Criteria.

Perform two-point bond testing to be preformed by qualified technicians.

Conduct continuity tests to verify that all metallic pathways and pathway
sections are bonded to PBB or SBB.

Conduct electrical continuity test to verify that PBB is effectively bonded
to the facility grounding electrode conductor.

Perform resistance tests o ensure rack and cabinet bonding connection
resistance measures less than 4 Q to PBB or SBB.

Provide a complete test report to Consultant and Owner.

End of Section





		1. General

		1.01 Summary

		.1 This Section covers the Specification and requirements for the grounding and bonding of communications systems and structured cabling infrastructures.

		.2 Contractor shall provide all services, labor, materials, tools, and equipment required for the implementation of a complete and effective grounding and bonding System, as specified this Section.

		.3 Contractor shall comply with all the requirements of Specification, Design Drawings, and all applicable Telecommunications Standards and Electrical Codes.

		.4 Grounding and bonding System shall be designed, engineered, and installed to suit the Client’s premises, communications systems, and cabling infrastructure.

		.5 Grounding electrode system refers to all electrodes required by Electrical Code, including, telecommunications system grounding electrodes.

		.6 The terms “connect” and “bond” are used interchangeably in this Specification and have the same meaning.



		1.02 Definitions

		.1 AWG – American Wire Gauge – The standardized system for gauging the diameter of round, solid, non–ferrous, electrically–conducting wire.

		.2 BBC – Bonding Backbone Conductor – A telecommunications bonding connection which interconnects telecommunications bonding backbones. Formerly known as the grounding equalizer.

		.3 BN – Bonding Network – A set of interconnected conductive structures that provides a low impedance path for the associated telecommunications infrastructure.

		.4 EF – Entrance Facility – An entrance to a building for both public and private network service cables, including wireless, that includes the entrance point of the building and continues to the entrance room or space.

		.5 ESD – Electrostatic Discharge – The sudden flow of electricity between two electrically–charged objects caused by contact, an electrical short, or dielectric breakdown.

		.6 Mesh–BN – Mesh Bonding Network – A bonding network to which all associated equipment, such as cabinets, frames, racks, trays, and pathways, are connected using a bonding grid that is connected to multiple points on the common bonding network.

		.7 PBB – Primary Bonding Busbar – A busbar placed in a convenient and accessible location and bonded, by means of the Telecommunications Bonding Conductor (TBC), to the building’s service equipment (power) ground. Formerly known as the Telecommunicati...

		.8 RBB – Rack Bonding Busbar – A busbar within a cabinet, frame, or rack.

		.9 RBC – Rack Bonding Conductor – A bonding conductor from the rack or Rack Bonding Busbar (RBB) to the Telecommunications Equipment Bonding Conductor (TEBC).

		.10 SBB – Secondary Bonding Busbar – A common point of connection for telecommunications system and equipment bonding to ground, located in the distributor room. Formerly known as the Telecommunications Grounding Busbar (TGB).

		.11 TBB – Telecommunications Bonding Backbone – The conductor that interconnects the Primary Bonding Busbar (PBB) to the Secondary Bonding Busbar (SBB).

		.12 TBC – Telecommunications Bonding Conductor – A conductor that interconnects the telecommunications bonding infrastructure to the building's service equipment (power) ground. Formerly known as the bonding conductor for telecommunications.

		.13 TEBC – Telecommunications Equipment Bonding Conductor – A conductor that connects the Primary Bonding Busbar (PBB) or Secondary Bonding Busbar (SBB) to equipment racks or cabinets.

		.14 TR – Telecommunications Room – An enclosed space for housing telecommunications equipment, cable terminations, and cross–connect cabling. It is the recognized location of the cross–connect between the backbone and horizontal facilities.

		.15 UBC – Unit Bonding Conductor – A bonding conductor from equipment or a patch panel to a Rack Bonding Conductor (RBB) or a Rack Bonding Busbar (RBB).



		1.03 References

		.1 Publications listed below (including amendments, addenda, revisions, supplements, and errata) form a part of this Specification to the extent referenced. Publications are referenced in the text by the basic designation only.

		.2 American Society for Testing and Materials (ASTM):

		.1 ASTM-B1-13(2018) – Standard Specification for Hard-Drawn Copper Wire.

		.2 ASTM B8-11(2017) – Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard, or Soft.



		.3 Institute of Electrical and Electronics Engineers, Inc. (IEEE):

		.1 IEEE 81-2012 - IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface Potentials of a Grounding System.



		.4 Canadian Standards Association (CSA):

		.1 CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition), Safety Standard for Electrical Installations.

		.2 Ontario Electrical Safety Code (28th edition/2021).



		.5 Telecommunications Industry Association (TIA): Latest Revision of Standards

		.1 TIA-606 – Administration Standard for Telecommunications Infrastructure

		.2 TIA-607 – Generic Telecommunications Bonding and Grounding (Earthing) for Customer Premises.



		.6 BICSI:

		.1 Information Technology Systems Installation Methods Manual (ITSIMM), Recommended Testing Procedures and Criteria – Latest Revision

		.2 Telecommunications Distribution Methods Manual (TDMM) – Latest Revision



		.7 Underwriters Laboratories, Inc. (UL):

		.1 UL 44 (19th Edition, 2018) – UL Standard for Safety Thermoset-Insulated Wires and Cables.

		.2 UL 83 (16th Edition, 2017) – UL Standard for Safety Thermoplastic-Insulated Wires and Cables.

		.3 UL 467 (11th Edition, 2022) – UL Standard for Safety Grounding and Bonding Equipment.

		.4 UL 486A-486B (3rd Edition, 2018) – UL Standard for Safety for Wire Connectors.



		.8 International Annealed Copper Standard (IACS)



		1.04 Submittals

		.1 Submit in accordance with Section 01 33 00 and Section 27 05 00.

		.2 Action Submittals: Product Data for each type of product (PBB, SBB, RBB, 2–Hole Lugs, etc.)

		.3 Shop Drawings:

		.1 Sufficient information, clearly presented, shall be included to determine compliance with latest TIA-607 Standard and this Specification.

		.2 Include the location of system grounding electrode connections and the routing of aboveground and underground grounding electrode conductors.





		1.05 Closeout Submittals

		.1 Submit closeout documents in accordance with Section 27 05 00.

		.2 As–Built Data: Submit plans showing as–built locations of grounding and bonding infrastructure, including the following: PBB, SBB, RBB and routing of their bonding conductors.

		.3 Test Reports: Provide test reports of ground resistance to each primary or secondary bonding busbar (PBB/SBB) located in each telecommunications space impacted by the work.





		2. Products

		2.01 Manufacturers

		.1 Hubbell.

		.2 nVent Erico.

		.3 Panduit.

		.4 Thomas & Betts.



		2.02 General Requirements

		.1 Contractor shall provide a comprehensive and effective telecommunications grounding and bonding infrastructure for the protection of personnel and equipment, in compliance with the current Canadian Electrical Code, the latest TIA-607 Standard, and ...

		.2 Grounding and bonding infrastructure shall follow the latest TIA-607 design methodology, whereby within a building the generic telecommunications bonding infrastructure originates at the facility’s electrical entrance ground and extends throughout ...

		.1 Primary bonding busbar (PBB).

		.2 Telecommunications bonding conductor (TBC).

		.3 Telecommunications bonding backbone (TBB).

		.4 Secondary bonding busbar (SBB).

		.5 Backbone bonding conductor (BBC).



		.3 All cables shall be plenum rated FT6.

		.4 External Grounding Electrodes:

		.1 The grounding electrode system shall be designed to have a resistance to earth of 25 ohms or less for a single grounding electrode, conforming to the latest version of the Ontario Electrical Safety Code.

		.2 For sites that are critical in nature (e.g., public safety facilities, military installations, data centers, web hosting facilities, central offices) the grounding electrode system shall be designed to have a resistance of less than 10 ohms – ideal...





		2.03 Bonding Busbars

		.1 Bonding busbars shall be provided in each telecommunications space (room/closet) and in each equipment rack/cabinet, as specified in this Section. Bonding busbars shall provide connection or termination points for the telecommunications space’s bon...

		.2 The types of bonding busbars specified in the infrastructure comprise:

		.1 Primary Bonding Busbar (PBB).

		.2 Secondary Bonding Busbar (SBB).

		.3 Rack Bonding Busbar (RBB).





		2.04 Primary Bonding Busbar (PBB)

		.1 The PBB shall be placed in a convenient and accessible location in the telecommunications entrance room or space. Typically, there should be a single PBB per building.

		.2 The PBB shall be bonded, by means of the telecommunications bonding conductor (TBC), to the building’s service equipment (electrical) ground.

		.3 The PBB serves as the dedicated extension of the building grounding electrode system for the telecommunications infrastructure. It also serves as the central attachment point for the Secondary Bonding Busbars (SBB) through the Telecommunications Bo...

		.4 The PBB shall be:

		.1 Pre-drilled with mounting holes to accommodate matched listed lugs and hardware.

		.2 Made of copper, or copper alloys having a minimum of 95% conductivity when annealed as specified by the International Annealed Copper Standard (IACS).

		.3 Of minimum dimensions of 6.35 mm (0.25 in) thick x 100 mm (4 in) wide and variable in length to accommodate design requirements.

		.4 UL Listed.

		.5 Cleaned with an antioxidant applied prior to fastening connectors to the busbar.

		.6 Insulated from its support using an insulator that is listed for the purpose by a nationally recognized testing laboratory (NRTL).

		.7 Installed a minimum of 50 mm (2 in) from the finished wall to allow access to the rear of the busbar.

		.8 Sized for current applications and future growth.



		.5 The primary protector grounding conductor shall be connected to the PBB. This conductor is intended to conduct lightning and AC fault currents from the telecommunication primary protectors.



		2.05 Secondary Bonding Busbar (SBB)

		.1 The SBB shall be placed in a convenient location of the telecommunications room/closet. The SBB shall form a common bonding connection point for telecommunications systems and equipment in the area served by the telecommunications room/closet.

		.2 The SBB shall be:

		.1 Pre-drilled with mounting holes to accommodate matched UL Listed lugs and hardware.

		.2 Made of copper, or copper alloys having a minimum of 95% conductivity when annealed as specified by the International Annealed Copper Standard (IACS).

		.3 Of minimum dimensions of 6.35 mm (0.25 in) thick x 50 mm (2 in) wide and variable in length.

		.4 cUL Listed.

		.5 Cleaned with an antioxidant applied prior to fastening connectors to the busbar.

		.6 Insulated from its support using an insulator that is listed for the purpose by a nationally recognized testing laboratory (NRTL).

		.7 Installed at a minimum of 50 mm (2 in) from the finished wall to allow access to the rear of the busbar.

		.8 Sized for current applications and future growth.





		2.06 Rack Bonding Busbar (RBB)

		.1 The RBB is a grounding busbar within a cabinet, rack, or frame.

		.2 The RBB shall be provided in cabinets and racks that support multiple equipment bonding conductors to serve as an extension of the PBB or SBB for the equipment in the cabinet.

		.3 The RBB shall meet the following requirements:

		.1 Manufactured from copper alloy.

		.2 cUL Listed.

		.3 Horizontal Busbars shall be at least 19 mm (0.75 in) wide, 483 mm (19 in) long, and 5 mm (0.1875 in) thick.

		.4 Have a minimum of 14, factory–provided #12–24 threaded holes.

		.5 Have pre–punched EIA 310 D standard rack mounting holes.

		.6 Vertical Busbars shall be at least 17 mm (0.67 in) wide, 2 m (78.65 in) long, and 1.27 mm (0.05 in) thick, and shall come in threaded rail and cage nut versions.





		2.07 Bonding Conductors

		.1 The following common requirements apply to all types of bonding conductors specified in this Section:

		.1 All bonding conductors shall be made of stranded copper wire with a green jacket (or per CE Code depending on size), run as a continuous conductor.

		.2 Bonding conductors may be insulated. If insulated they shall be cUL Listed for the application.

		.3 Bonding conductors shall be protected from physical and mechanical damage.

		.4 Bonding conductors shall be sized to meet the ANSI/TIA-607-D requirements.



		.2 Telecommunications Bonding Backbone (TBB)

		.1 The TBB is a conductor that bonds the Secondary Bonding Busbars (SBB) to the Facility’s Primary Bonding Busbar (PBB).

		.2 The TBB shall meet the following requirements:

		.1 The TBB shall be sized to meet the requirements of ANSI/TIA-607-D and shall be as straight as practicable avoiding bends. The TBB minimum conductor size shall be AWG 6.

		.2 Bonding and grounding conductors may be insulated or un–insulated and shall not decrease in size as the grounding path moves closer to earth.

		.3 Connections (bonds) between the telecommunications grounding network and associated electrical panels shall be done by a qualified electrician in accordance with guidelines in the latest TIA-607 and applicable electrical codes.

		.4 Bonding Conductors should be continuous (splices not allowed) and routed in the shortest possible straight-line path, avoiding changes in elevation and sharp bends.

		.5 TBB grounding conductors routing through ferrous metal conduit should be avoided, but if it is necessary due to building constraints, any grounding conductor running through ferrous conduit longer than 3 feet shall be bonded at the end using approp...

		.6 Bonding the TBB to the PBB and each SBB shall be performed with a UL listed irreversible compression (crimp) dual-lug connector.

		.7 Metallic cable shield(s) and cabling pathways, including metallic conduits, shall not be used as a TBB.

		.8 Whenever two (2) or more TBBs are used within a multistory building, the TBBs shall be bonded together with a BBC at every third floor as a minimum, and at the top floor.

		.9 Conductor sizing depends upon the Project specification, and shall be determined based on the TBB length as stipulated in TIA-607. Contractor shall ensure TBB sizing complies with the TIA-607 guidelines outlined in the Table below:





		.3 Telecommunications Bonding Conductor (TBC)

		.1 The TBC connects the telecommunications bonding infrastructure to the building’s service equipment (power) ground (formerly known as the bonding conductor for telecommunications).

		.2 The TBC shall have at a minimum the same size as the largest TBB.

		.3 The TBC shall bond the PBB to the service equipment (power) ground.



		.4 Backbone Bonding Conductor (BBC)

		.1 The BBC (formerly known as the grounding equalizer) is a bonding conductor which interconnects telecommunications bonding backbones.

		.2 The BBC shall have at a minimum the same size as the largest TBB to which it is bonded.



		.5 Telecommunications Equipment Bonding Conductor (TEBC)

		.1 The TEBC is a bonding conductor which connects the cabinets and racks in a telecommunications room/closet to the local primary or secondary bonding busbar (PBB or SBB).

		.2 The TEBC shall have a minimum size of AWG 6.

		.3 Metallic objects and pathways shall not be used as a replacement for the TEBC.

		.4 The TEBC may be routed inside cable trays. It shall be secured at maximum intervals of 0.9 m (3 ft).

		.5 The TEBC shall be separated a minimum of 50.8 mm (2 in) from other cable groups, such as power or telecommunications cables.

		.6 The TEBC shall be connected to the cabinets/racks, to a Rack Bonding Conductor (RBC) or to a vertical/horizontal Rack Bonding Busbar (RBB).

		.7 Connections to the TEBC shall be made with UL Listed irreversible compression connectors, suitable for multiple conductors, and with the rack bonding conductors (RBCs) routed toward the PBB/SBB.



		.6 Rack Bonding Conductor (RBC)

		.1 The RBC is a bonding conductor from the cabinet or Rack Bonding Busbar (RBB) to the Telecommunications Equipment Bonding Conductor (TEBC).

		.1 The RBC shall have a minimum size of AWG 6.

		.2 The RBC shall be bonded to the Telecommunications Equipment Bonding Conductor (TEBC) using UL Listed irreversible compression (crimp) connectors.

		.1 Where connected to a server cabinet, the RBC extends to the bottom of the server cabinet allowing Equipment Bonding Conductors to be attached at any point in the cabinet.

		.2 Where connected to a network rack/cabinet, the Rack Bonding Conductor (RBC) is bonded to the Rack Bonding Busbar (RBB) via a UL Listed two-hole compression lug.





		.2 Unit Bonding Conductor (UBC)

		.1 The Unit Bonding Conductor (UBC) connects individual equipment in a cabinet or rack to the Rack Bonding Conductor (RBC) or Rack Bonding Busbar (RBB).

		.2 The UBC shall also be used for bonding cable tray sections to the Telecommunications Equipment Bonding Conductor (TEBC).

		.3 The UBC shall have a minimum size of AWG 6.

		.4 Bonding.

		.1 Where used in a server cabinet, UBC shall be bonded to the Rack Bonding Connector (RBC) using UL Listed irreversible compression (crimp) connectors and to IT equipment via a UL Listed two-hole compression lug. (Some IT equipment may require one-hol...

		.2 Where used in a network cabinet/rack, UBC shall be bonded to the Rack Bonding Busbar (RBB) via a UL Listed two-hole compression lug and to IT equipment via a UL Listed two-hole compression lug. (Some IT equipment may require one-hole lugs.)

		.3 Where used as a cable tray bonding conductor connecting cable tray sections, UBC shall be bonded to each adjoining section of the cable tray using UL Listed two-hole compression lugs.

		.4 Where used as a cable tray bonding conductor connecting cable tray sections to the Telecommunications Equipment Bonding Conductor (TEBC), UBC shall be bonded to the TEBC using UL Listed irreversible compression (crimp) connectors and to the cable t...











		3. Execution

		3.01 General

		.1 Ground in compliance with the CE Code, the latest TIA-607 Standard, and as specified in this Section and the Drawings.

		.2 Components of the telecommunications bonding system shall be installed and connected using materials and techniques as specified in the latest TIA-607 Standard.

		.3 Follow equipment manufacturer's grounding instructions.



		3.02 Examination

		.1 Contractor shall check the AC grounding electrode system and equipment grounding for compliance with the requirements for maximum ground–resistance level, and other conditions affecting performance of grounding and bonding of the telecommunications...

		.2 Inspect the test results of the AC grounding system.

		.3 Prepare written report listing all conditions detrimental to the performance of the Work.

		.4 Proceed with Work only after unsatisfactory conditions have been corrected.



		3.03 Corrosion Inhibitors

		.1 When making ground and bonding connections, apply a corrosion inhibitor to all contact surfaces. Use corrosion inhibitor appropriate for protecting a connection between the metals used.

		.2 PBB and SBB shall always have tinned surfaces to restrain oxidation and shall be cleaned and have an antioxidant paste applied to both bonding surfaces prior to fastening conductors.



		3.04 Telecommunications System Grounding

		.1 Bond the telecommunications grounding system to the electrical grounding electrode system.

		.2 Provide dedicated telecommunications grounding busbars for the following locations/spaces:

		.1 Telecom entrance facility rooms

		.2 Server rooms

		.3 IT rooms/closets



		.3 Provide bonding to all telecom cabinets, racks, metallic cable shields, junction/pull boxes, enclosures, and communications/security equipment, as required by Standards and Code.

		.4 Provide bonding to all metallic cable trays and conduits to building ground.

		.5 Bond incoming carrier armor sheath to building ground.

		.6 Furnish and install all busbars and bonding conductors required to properly ground and bond all communications raceways, cable trays, metallic cable shields, and equipment, in compliance with design, Codes and Standards.

		.7 Bonding jumpers/conductors shall be continuous with no splices. Use the shortest possible length of bonding jumper.

		.8 Provide ground paths that are permanent and continuous with a resistance of 1 ohm or less from raceway, cable tray, and equipment connections to the building grounding electrode. The resistance across individual bonding connections shall be 10 mill...

		.9 Above-Grade Grounding Connections: When making bolted or screwed connections to attach bonding conductors, remove paint to expose the entire contact surface by grinding where necessary; thoroughly clean all connector, plate and other contact surfac...

		.10 Bonding Conductors:

		.1 Use insulated ground wire of the size and type shown on the Drawings or use a minimum of #6 AWG insulated copper wire.

		.2 Assemble bonding jumpers using insulated ground wire terminated with compression connectors.

		.3 Use compression connectors of proper size for the specified conductors. Use connector manufacturer’s compression tool.



		.11 Bonding Jumper Fasteners:

		.1 Conduit: Fasten bonding jumpers using screw lugs on grounding bushings or conduit strut clamps, or the clamp pads on push-type conduit fasteners. When screw lug connection to a conduit strut clamp is not possible, fasten the plain end of a bonding ...

		.2 Wireway and Cable Tray: Fasten bonding jumpers using zinc-plated bolts, external tooth lockwashers, and nuts. Install protective cover, e.g., zinc-plated acorn nuts on any bolts extending into wireway or cable tray to prevent cable damage.

		.3 Ground Plates and Busbars: Fasten bonding jumpers using two-hole compression lugs. Use tin-plated copper or copper alloy bolts, external tooth lockwashers, and nuts.

		.4 Strut Channel and Raised Floor Stringers: Fasten bonding jumpers using zinc-plated, self-drill screws and external tooth lockwashers.





		3.05 Raceway Grounding

		.1 Conduit: Use insulated #6 AWG bonding jumpers to ground metallic conduit at each end and to bond at all intermediate metallic enclosures.

		.2 Cable Tray: Use insulated #6 AWG bonding jumpers to ground metallic cable tray at:

		.1 Each end

		.2 All intermediate metallic enclosures/boxes

		.3 All cable tray section junctions





		3.06 Identification and Administration

		.1 Provide complete grounding system labeling in accordance with the requirements of:

		.1 ANSI/TIA–606, Latest Revision.

		.2 Section 27 05 53 – Identification for Communications Systems.



		.2 Primary Bonding Busbar (PBB): Label with “PBB”.

		.3 Secondary Bonding Busbar (SBB): Label with “SBB”.

		.4 Telecommunications Bonding Backbone (TBB): Label with “WARNING! TELECOMMUNICATIONS BONDING BACKBONE. DO NOT REMOVE OR DISCONNECT” Labels shall be affixed at both ends and at accessible intermediate points.



		3.07 Testing

		.1 Perform tests as specified in BICSI Information Technology Systems Installation Methods Manual (ITSIMM), Recommended Testing Procedures and Criteria.

		.2 Perform two-point bond testing to be preformed by qualified technicians.

		.3 Conduct continuity tests to verify that all metallic pathways and pathway sections are bonded to PBB or SBB.

		.4 Conduct electrical continuity test to verify that PBB is effectively bonded to the facility grounding electrode conductor.

		.5 Perform resistance tests to ensure rack and cabinet bonding connection resistance measures less than 4 Ω to PBB or SBB.

		.6 Provide a complete test report to Consultant and Owner.
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1.

2.

GENERAL
1.01  SUMMARY

N Provide a complete system of empty conduit, pull boxes, outlets, and
sleeves for enclosure of communications cabling.

2

1.02  RELATED REQUIREMENTS

N Section 26 05 33.13 — Conduit for Electrical Systems.

2 Section 26 05 33.16 — Boxes for Electrical Systems.

3 27 05 00.00 - Common Work Results for Communications
1.03  REFERENCES

N BISCI Telecommunications Distribution Methods Manual, Most resent
Edition.

2 Canadian Standards Association, (CSA International)

1.04 CLOSEOUT SUBMITTALS

. Record documentation:
N Records of underground utfility locates.

2 Record as-constructed location of all underground conduits and
telecommunications pathways on as-built drawings regardless of
conduit size.

PRODUCTS

2.01  SLIDE OUT ROTATING COMMUNICATIONS CABINETS (SECOND FLOOR IT CLOSET)

. Slide Out Rotating Wall mounted cabinets shall be MIDDLE ATLANTIC SRSR-
X-30, 30 RU high by 23.14" deep racks.

2 Each Communications Cabinet to be equipped with two 1U 1.5"H x 5"D
19" Horizontal Cable Manager panels located at the back of the cabinet.

3 One 3U High by 5.25" Deep Horizontal Cable Managers shall be provided
per cabinet. Horizontal Cable Managers are to be steel with dual hinged
front door at the front and plastic, radiused cable fingers along its length
for patch cable management.
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4 Each cabinet shall be equipped with grounding kit and ground lug to
accept #6 AWG grounding wire.

N Provide Paint Piercing Grounding Washer Kits and grounding
bonding screws for the installation of all grounding components.

2 Provide a rack jumper kit for every cabinet.
3 Each cabinet to be provided with two rack PDUs.
4 The cabinet and all components shall be Black in colour.

3. EXECUTION

3.01 INSTALLATION

. Supply all materials and labour for the installation and assembly of all
equipment and distribution racks, and cabinets and cable management
panels as per the accompanying drawings, tender documents and
manufacturer's specifications.

2 All distribution termination racks and panels to be properly grounded as
per manufacturer's specifications and as per Section 27 05 26. Each data
rack and panel is to be individually grounded with a minimum of 6 AWG
wiring to the communications ground bus located in the associated
Computer, LAN or Telecom room. Daisy chained grounding between
racks is NOT permitted.

3 Pull out swing out racks must be able to be pulled out and rotated fully
before being affixed to the floor.

End of Section





		1. General

		1.01 Summary

		.1 Provide a complete system of empty conduit, pull boxes, outlets, and sleeves for enclosure of communications cabling.

		.2



		1.02 Related Requirements

		.1 Section 26 05 33.13 – Conduit for Electrical Systems.

		.2 Section 26 05 33.16 – Boxes for Electrical Systems.

		.3 27 05 00.00 - Common Work Results for Communications



		1.03 References

		.1 BISCI Telecommunications Distribution Methods Manual, Most resent Edition.

		.2 Canadian Standards Association, (CSA International)



		1.04 Closeout Submittals

		.1 Record documentation:

		.1 Records of underground utility locates.

		.2 Record as-constructed location of all underground conduits and telecommunications pathways on as-built drawings regardless of conduit size.







		2. Products

		2.01 Slide Out Rotating communications CABINETS (SECONd floor IT closet)

		.1 Slide Out Rotating Wall mounted cabinets shall be MIDDLE ATLANTIC SRSR-X-30, 30 RU high by 23.14” deep racks.

		.2 Each Communications Cabinet to be equipped with two 1U 1.5”H x 5”D 19” Horizontal Cable Manager panels located at the back of the cabinet.

		.3 One 3U High by 5.25” Deep Horizontal Cable Managers shall be provided per cabinet. Horizontal Cable Managers are to be steel with dual hinged front door at the front and plastic, radiused cable fingers along its length for patch cable management.

		.4 Each cabinet shall be equipped with grounding kit and ground lug to accept #6 AWG grounding wire.

		.1 Provide Paint Piercing Grounding Washer Kits and grounding bonding screws for the installation of all grounding components.

		.2 Provide a rack jumper kit for every cabinet.

		.3 Each cabinet to be provided with two rack PDUs.

		.4 The cabinet and all components shall be Black in colour.







		3. Execution

		3.01 Installation

		.1 Supply all materials and labour for the installation and assembly of all equipment and distribution racks, and cabinets and cable management panels as per the accompanying drawings, tender documents and manufacturer's specifications.

		.2 All distribution termination racks and panels to be properly grounded as per manufacturer's specifications and as per Section 27 05 26. Each data rack and panel is to be individually grounded with a minimum of 6 AWG wiring to the communications gro...

		.3 Pull out swing out racks must be able to be pulled out and rotated fully before being affixed to the floor.
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1. GENERAL

1.01  SUMMARY

N Provide a complete system of empty conduit, pull boxes, outlets, and
sleeves for enclosure of communications cabling.

1.02  RELATED REQUIREMENTS

N Section 26 05 33.13 — Conduit for Electrical Systemes.
2 Section 26 05 33.16 — Boxes for Electrical Systems.
1.03  REFERENCES
N BISCI Telecommunications Distribution Methods Manual, 14th Edition.

1.04  CLOSEOUT SUBMITTALS

. Record documentation:
N Records of underground utility locates.

2 Record as-constructed location of all underground conduits and
telecommunications pathways on as-built drawings regardless of
conduit size.

2, PRODUCTS
2.01  OQUTLETS
. Wall outlets shall be 115 mm square boxes with plaster rings to suit single
gang devices unless otherwise noted.
2 Provide 53 mm conduit through walls as noted.

202 CONDUITS

N Conduit size shall be in accordance with recommended standard for
conduits in Building as published by BICSI.

2 Minimum conduit size shall be 21 mm diameter.

3 Minimum space requirements in pull boxes for 0 degree pulls, shall be as
follows:
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COMMUNICATIONS SYSTEMS

PATHWAYS FOR

Section 27 05 28

Page 2 of 3

Maximum | 576 of pull boxes in milimetres | Foreach additional
conduit conduit size
size Width Length Depth increase width by:
21 mm 150 mm 300 mm 100 mm 50 mm
27 mm 200 mm 400 mm 150 mm 75 mm
35 mm 250 mm 450 mm 200 mm 75 mm
41 mm 300 mm 600 mm 250 mm 100 mm
53 mm 350 mm 750 mm 300 mm 125 mm
4 Plenum cables are permitted in accessible ceilings. Provide ‘J' hooks in

these locations [for later cable installation by others].

Plywood backboards shall be minimum 1200 mm by 2400 mm, 19 mm
thick, painted with 2 coats of fire retardant light grey enamel.

Provide a minimum of two 5-15R duplex receptacles on separate circuits
at each backboard.

3. EXECUTION

3.01 INSTALLATION

N

Vertically mount outlet boxes, unless noted otherwise, 300 mm to centre
above floor, or 150 mm above counter top where shown at counters or
benches.

Fish conduit, clear blockages and outlet and clean out pull boxes at
completion of installation. Leave conduit free of water or excess moisture.
Install No. 12 gauge galvanized soft iron pull wire, or 3.2 mm (1/8”) nylon
pull cord contfinuously from outlet to outlet, through conduit and fasten at
each box.

Conduit shall have a bending radius of not less than nine times conduit
diameter. Ream out conduit and identify ends with green paint.

Install additional steel pull boxes in such a manner that, throughout entire
system, there shall be not more than two 90 degree or equivalent bends
or more than 30 m in each run, so that wire or cables may be pulled in or
withdrawn with reasonable ease. Minimum space requirements in pull
boxes having one conduit each in opposite ends of the box, shall be as

follows:
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PATHWAYS FOR

COMMUNICATIONS SYSTEMS

Section 27 05 28
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Maximum Size of pull boxes in milimetres | For each additional
conduit size | width Length Depth __condulisize
R increase width by:

21 mm 150 mm | 300 mm 100 mm 50 mm
27 mm 200 mm | 400 mm 150 mm 75 mm
35 mm 250 mm | 450 mm 200 mm 75 mm
41 mm 300 mm | 600 mm 250 mm 100 mm
53 mm 350 mm | 750 mm 300 mm 125 mm
.5 Show as-installed conduit routing and location of all pull boxes on the

record drawings, prior to project completion, for use by future installer to
facilitate wiring and equipment installation. Include above noted
information on final record drawings at project completion.

End of Section





		1. General

		1.01 Summary

		.1 Provide a complete system of empty conduit, pull boxes, outlets, and sleeves for enclosure of communications cabling.



		1.02 Related Requirements

		.1 Section 26 05 33.13 – Conduit for Electrical Systems.

		.2 Section 26 05 33.16 – Boxes for Electrical Systems.



		1.03 References

		.1 BISCI Telecommunications Distribution Methods Manual, 14th Edition.



		1.04 Closeout Submittals

		.1 Record documentation:

		.1 Records of underground utility locates.

		.2 Record as-constructed location of all underground conduits and telecommunications pathways on as-built drawings regardless of conduit size.







		2. Products

		2.01 Outlets

		.1 Wall outlets shall be 115 mm square boxes with plaster rings to suit single gang devices unless otherwise noted.

		.2 Provide 53 mm conduit through walls as noted.



		2.02 Conduits

		.1 Conduit size shall be in accordance with recommended standard for conduits in Building as published by BICSI.

		.2 Minimum conduit size shall be 21 mm diameter.

		.3 Minimum space requirements in pull boxes for 90 degree pulls, shall be as follows:

		.4 Plenum cables are permitted in accessible ceilings. Provide ‘J’ hooks in these locations [for later cable installation by others].

		.5 Plywood backboards shall be minimum 1200 mm by 2400 mm, 19 mm thick, painted with 2 coats of fire retardant light grey enamel.

		.6 Provide a minimum of two 5-15R duplex receptacles on separate circuits at each backboard.





		3. Execution

		3.01 Installation

		.1 Vertically mount outlet boxes, unless noted otherwise, 300 mm to centre above floor, or 150 mm above counter top where shown at counters or benches.

		.2 Fish conduit, clear blockages and outlet and clean out pull boxes at completion of installation. Leave conduit free of water or excess moisture. Install No. 12 gauge galvanized soft iron pull wire, or 3.2 mm (1/8”) nylon pull cord continuously from...

		.3 Conduit shall have a bending radius of not less than nine times conduit diameter. Ream out conduit and identify ends with green paint.

		.4 Install additional steel pull boxes in such a manner that, throughout entire system, there shall be not more than two 90 degree or equivalent bends or more than 30 m in each run, so that wire or cables may be pulled in or withdrawn with reasonable ...

		.5 Show as-installed conduit routing and location of all pull boxes on the record drawings, prior to project completion, for use by future installer to facilitate wiring and equipment installation. Include above noted information on final record drawi...
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1. GENERAL

1.01  SUMMARY

N Provide a complete system of empty conduits, terminal cabinets, plywood
backboards, pull boxes and outlets for enclosure of wiring by Security
Contractor.

1.02  RELATED REQUIREMENTS

N Section 26 05 33.13 — Conduit for Electrical Systemes.

2 Section 26 05 33.16 — Boxes for Electrical Systems.

3 Section 27 05 28.00 - Pathways for Communications Systems
2, PRODUCTS
2.01  OQUTLETS

N Wall and door outlets shall be single boxes, or 115 mm square boxes with
plaster rings o suit single gang devices unless otherwise noted.
Coordinate with Security Contractor.

202 CONDUITS

N Provide conduit in all walls, exposed areas, and inaccessible ceilings. All
conduit work shall be concealed.

2 Minimum conduit size shall be 21 mm diameter.

3 Provide J hooks in accessible ceilings for plenum rated wiring.

4 Minimum space requirements in pull boxes for 0 degree pulls, shall be as
follows:

Maximum Size of pull boxes in milimetres For eo_ch_ OO_ldiTiOﬂO|
c—ondui’r Size . conduit size increase
conaulit size Width Length Depth width by:

21 mm 150 mm 300 mm 100 mm 50 mm
27 mm 200 mm 400 mm 150 mm 75 mm
35 mm 250 mm 450 mm 200 mm 75 mm
41 mm 300 mm 600 mm 250 mm 100 mMm
53 mm 350 mm 750 mm 300 mm 125 mm
.5 Plywood backboards shall be minimum 1200 x 2400 mm, 19 mm thick,

painted with 2 coats of fire retardant light grey enamel.
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.6 Provide a minimum of 2 duplex receptacles on separate circuits at each

backboard.

3. EXECUTION

3.01 INSTALLATION

N

Vertically mount outlet boxes, unless noted otherwise, 300 mm fo centre
above floor, or 150 mm above counter fop where shown at counters or
benches.

Fish conduit, clear blockages and outlet and clean out pull boxes at
completion of installation. Leave conduit free of water or excess moisture.
Install No. 12 gauge galvanized soft iron pull wire, or 3.2 mm (1/8") nylon
pull cord continuously from outlet to outlet, through conduit and fasten at
each box.

Conduit bonds shall have a bending radius of not less than nine times
conduit diameter. Ream out conduit and identify ends with green paint.

Install additional steel pull boxes in such a manner that, throughout entire
system, there shall be not more than two 90 degree or equivalent bends
or more than 30 min each run, so that wire or cables may be pulled in or
withdrawn with reasonable ease. Minimum space requirements in pull
boxes having one conduit each in opposite ends of the box, shall be as
follows:

For each additional

Maximum

Size of pull boxes in millimetres

conduit size increase

conduit size

Width

Length

Depth

width by:

21 mm

150 mm

300 mm

100 mm

50 mm

27 mm

200 mm

400 mm

150 mm

75 mm

35 mm

250 mm

450 mm

200 mm

75 mm

41 mm

300 mm

600 mm

250 mm

100 mm

53 mm

350 mm

750 mm

300 mm

125 mm

.5 Show as-installed conduit routing and location of all pull boxes on the

record drawings, prior to project completion, for use by Security installer to

facilitate wiring and equipment installation. Include above noted
information on final record drawings at project completion.

End of Section






		1. General

		1.01 Summary

		.1 Provide a complete system of empty conduits, terminal cabinets, plywood backboards, pull boxes and outlets for enclosure of wiring by Security Contractor.



		1.02 Related Requirements

		.1 Section 26 05 33.13 – Conduit for Electrical Systems.

		.2 Section 26 05 33.16 – Boxes for Electrical Systems.

		.3 Section 27 05 28.00 - Pathways for Communications Systems





		2. Products

		2.01 Outlets

		.1 Wall and door outlets shall be single boxes, or 115 mm square boxes with plaster rings to suit single gang devices unless otherwise noted. Coordinate with Security Contractor.



		2.02 Conduits

		.1 Provide conduit in all walls, exposed areas, and inaccessible ceilings. All conduit work shall be concealed.

		.2 Minimum conduit size shall be 21 mm diameter.

		.3 Provide J hooks in accessible ceilings for plenum rated wiring.

		.4 Minimum space requirements in pull boxes for 90 degree pulls, shall be as follows:

		.5 Plywood backboards shall be minimum 1200 x 2400 mm, 19 mm thick, painted with 2 coats of fire retardant light grey enamel.

		.6 Provide a minimum of 2 duplex receptacles on separate circuits at each backboard.





		3. Execution

		3.01 Installation

		.1 Vertically mount outlet boxes, unless noted otherwise, 300 mm to centre above floor, or 150 mm above counter top where shown at counters or benches.

		.2 Fish conduit, clear blockages and outlet and clean out pull boxes at completion of installation. Leave conduit free of water or excess moisture. Install No. 12 gauge galvanized soft iron pull wire, or 3.2 mm (1/8”) nylon pull cord continuously from...

		.3 Conduit bonds shall have a bending radius of not less than nine times conduit diameter. Ream out conduit and identify ends with green paint.

		.4 Install additional steel pull boxes in such a manner that, throughout entire system, there shall be not more than two 90 degree or equivalent bends or more than 30 m in each run, so that wire or cables may be pulled in or withdrawn with reasonable ...

		.5 Show as-installed conduit routing and location of all pull boxes on the record drawings, prior to project completion, for use by Security installer to facilitate wiring and equipment installation. Include above noted information on final record dra...
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1. GENERAL

1.01  SUMMARY

N Provide a complete system of empty conduits, terminal cabinets, plywood
backboards, pull boxes and outlet boxes for enclosure of cabling.

1.02  RELATED REQUIREMENTS

N Section 26 05 33.13 — Conduit for Electrical Systemes.
2 Section 26 05 33.16 — Boxes for Electrical Systems.

3 Section 27 05 28.00 - Pathways for Communications Systems

2. PRODUCTS

2.01  VIDEO SURVEILLANCE EQUIPMENT

N Video Surveillance equipment shall be based on IP cameras. Size conduits
based on industry practices based on Category 6 communications
cabling.

202  OUITLETS

. Wall and door outlets shall be single boxes, or 115 mm square boxes with
plaster rings to suit single gang devices unless otherwise noted.
Coordinate with video surveillance confractor.

203 CONDUITS

N Provide conduit in all walls, exposed areas, and inaccessible ceilings. All
conduit work shall be concealed.

2 Minimum conduit size shall be 21 mm diameter.
3 Provide J hooks in accessible ceilings for plenum rated wiring.
4 Minimum space requirements in pull boxes for 0 degree pulls, shall be as
follows:
Maximum Size of pull boxes in milimetres For each additional
conduit . conduit size
size Width Length Depth increase width by:
21 mm 150 mm 300 mm 100 mm 50 mm
27 mm 200 mm 400 mm 150 mm 75 mm
35 mm 250 mm 450 mm 200 mm 75 mm
41 mm 300 mm 600 mm 250 mm 100 mm
53 mm 350 mm 750 mm | 300 mm 125 mm
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3. EXECUTION

Plywood backboards shall be minimum 1200 mm by 2400 mm, 19 mm
thick, painted with 2 coats of fire retardant light grey enamel.

Provide a minimum of two duplex receptacles on separate circuits at
each backboard.

3.01 INSTALLATION

N

Vertically mount outlet boxes, unless noted otherwise, 300 mm fo centre
above floor, or 150 mm above counter fop where shown at counters or
benches.

Fish conduit, clear blockages and outlet and clean out pull boxes at
completion of installation. Leave conduit free of water or excess moisture.
Install No. 12 gauge galvanized soft iron pull wire, or 3.2 mm (1/8") nylon
pull cord continuously from outlet to outlet, through conduit and fasten at
each box.

Conduit bonds shall have a bending radius of not less than nine times
conduit diameter. Ream out conduit and identify ends with green paint.

Install additional steel pull boxes in such a manner that, throughout entire
system, there shall be not more than two 90 degree or equivalent bends
or more than 30 000 mm in each run, so that wire or cables may be pulled
in or withdrawn with reasonable ease. Minimum space requirements in
pull boxes having one conduit each in opposite ends of the box, shall be
as follows:

) . . . For each additional
Moxmum Size of pull boxes in millimetres conduit size
conduit size width | Lenafh Deoih increase width by:
21 mm 150 mm | 300 mm 100 mm 50 mm
27 mm 200 mm | 400 mm 150 mm 75 mm
35 mm 250 mm | 450 mm 200 mm 75 mm
41 mm 300 mm | 600 mm 250 mm 100 mm
53 mm 350 mm | 750 mm 300 mm 125 mm

Show as-installed conduit routing and location of all pull boxes on the
record drawings, prior to project completion, for use by Security installer to
facilitate wiring and equipment installation. Include above noted
information on final record drawings at project completion.

End of Section





		1. General

		1.01 Summary

		.1 Provide a complete system of empty conduits, terminal cabinets, plywood backboards, pull boxes and outlet boxes for enclosure of cabling.



		1.02 Related Requirements

		.1 Section 26 05 33.13 – Conduit for Electrical Systems.

		.2 Section 26 05 33.16 – Boxes for Electrical Systems.

		.3 Section 27 05 28.00 - Pathways for Communications Systems





		2. Products

		2.01 Video Surveillance Equipment

		.1 Video Surveillance equipment shall be based on IP cameras. Size conduits based on industry practices based on Category 6 communications cabling.



		2.02 Outlets

		.1 Wall and door outlets shall be single boxes, or 115 mm square boxes with plaster rings to suit single gang devices unless otherwise noted. Coordinate with video surveillance contractor.



		2.03 Conduits

		.1 Provide conduit in all walls, exposed areas, and inaccessible ceilings. All conduit work shall be concealed.

		.2 Minimum conduit size shall be 21 mm diameter.

		.3 Provide J hooks in accessible ceilings for plenum rated wiring.

		.4 Minimum space requirements in pull boxes for 90 degree pulls, shall be as follows:

		.5 Plywood backboards shall be minimum 1200 mm by 2400 mm, 19 mm thick, painted with 2 coats of fire retardant light grey enamel.

		.6 Provide a minimum of two duplex receptacles on separate circuits at each backboard.





		3. Execution

		3.01 Installation

		.1 Vertically mount outlet boxes, unless noted otherwise, 300 mm to centre above floor, or 150 mm above counter top where shown at counters or benches.

		.2 Fish conduit, clear blockages and outlet and clean out pull boxes at completion of installation. Leave conduit free of water or excess moisture. Install No. 12 gauge galvanized soft iron pull wire, or 3.2 mm (1/8”) nylon pull cord continuously from...

		.3 Conduit bonds shall have a bending radius of not less than nine times conduit diameter. Ream out conduit and identify ends with green paint.

		.4 Install additional steel pull boxes in such a manner that, throughout entire system, there shall be not more than two 90 degree or equivalent bends or more than 30 000 mm in each run, so that wire or cables may be pulled in or withdrawn with reason...

		.5 Show as-installed conduit routing and location of all pull boxes on the record drawings, prior to project completion, for use by Security installer to facilitate wiring and equipment installation. Include above noted information on final record dra...
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1. GENERAL

1.01  SUMMARY

N The work covered under this section consists of the furnishing of alll
necessary labour, supervision, materials, equipment, and services to
completely execute the system of non-continuous cable supports (*J-
Hooks") as described in this specification.

N Non-continuous cable supports.

2 Adjustable non-continuous cable support sling.

3 Multi-tiered non-continuous cable support assemblies.

4 Non-continuous cable support assemblies from tee bar.

5 Non-continuous cable support assemblies from drop wire/ceiling.

.6 Non-continuous cable support assemblies from beam, flange.

7 Non-continuous cable support assemblies from C & Z Purlin.

.8 Non-continuous cable support assemblies from wall, concrete, or joist.
.9 Non-continuous cable support assemblies from threaded rod.

.10 Raised floor non-continuous cable support assemblies.

1 Cantilever-Mounted Option for non-confinuous cable supports.
12 Installation accessories for non-continuous cable supports.
1.03  DEFINITIONS

. UTP: Unshielded twisted pair.

2 ANSI: American National Standards Institute.

3 ASTM: American Society for Testing and Materials.

A4 EIA: Electronic Industries Alliance.

) TIA: Telecommunications Industry Association.

.6 cULus: Listed by Underwriters Laboratories based on both Canadian and

US (United States) standards requirements.
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1.04  SUBMITTALS

. Submit product data on non-continuous cable support devices, including
attachment methods. Product data fo include, but not limited to
materials, finishes, approvals, load ratings, and dimensional information.

1.05 QUALITY ASSURANCE

N Non-continuous cable supports and cable support assemblies shall be
listed by Underwriters Laboratories for both Canadian and US standards
(cULus).

2 Non-continuous cable supports shall have the manufacturers name and
part number stamped on the part for identification.

3 Manufacturer: Company specializing in manufacturing products specified

in this section with a minimum of five years documented experience in the
industry, and certified ISO 2000.

2. PRODUCTS

201 MANUFACTURERS

N ERICO, Inc.

2 Approved equal.
2.02  REFERENCES

N ASTM B633 Standard Specification for Electro-deposited Coatings of Zinc
on Iron and Steel

2 ASTM B 695-90 Standard Specification for coatings of Zinc Mechanically
Deposited on Iron and Steel

3 ASTM A123 Standard Specification for Zinc (Hot-Dip Galvanized) Coatings
on Iron and Steel Products

A4 ASTM A924/A924M Standard Specification for General Requirements for
Steel Sheet, Metallic-Coated by the Hot-Dip Process

.5 ASTM A109 Standard Specification for Steel, Strip, Carbon, Cold-Rolled

.6 ASTM A167 Standard Specification for Stainless and heat-Resisting
Chromium-Nickel Steel Plate, Sheet, and Strip

7 ASTM A480/A480M Standard Specification for General Requirements for
Flat-Rolled Stainless and Heat-Resisting Steel Plate, Sheet, and Strip.
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13

14

A7

ASTM A568 Standard Specification for Steel, Sheet, Carbon, and High-
Strength, Low-Alloy Hot-Rolled and Cold-Rolled

A653 G60-Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-coated (Galvannealed) by the Hot-Dip process

ASTM Aé66 Standard Specification for Annealed or Cold-Worked
Austenitic Stainless Steel Sheet, Strip, Plate, and Flat Bar

ASTM A682 Standard Specification for Steel, Strip, High-Carbon, Cold-
Rolled, Spring Quality

ASTM A879 Standard Specification for Steel Sheet, Zinc Coated by the
Electrolytic Process for Applications Requiring Designation of the Coating
Mass on Each Surface

ASTM B117 Standard Method of Salt Spray (Fog) Testing

ASTM D610 Standard test Method for Evaluating Degree of Rusting on
Painted Steel Surfaces UL 2043 - Standard for Fire Test for Heat and Visible
Smoke Release for Discrete Products and Their Accessories Installed in Air-
Handling Spaces.

ANSI/ TIA/ EIA 568 Commercial Building Telecommunications Cabling
Standard, current revision level.

ANSI/ TIA/ EIA 569 Commercial Building Standard for Telecommunications
Pathways and Spaces, current revision level.

NFPA 70 National Electrical Code®

203 NON-CONTINUOUS CABLE SUPPORT SYSTEMS

N

Non-continuous cable supports

. Non-continuous cable supports shall provide a bearing surface of
sufficient width to comply with required bend radii of high-
performance cables; cULus Listed.

2 Non-continuous cable supports shall have flared edges to prevent
damage while installing cables.

3 Non-continuous cable supports sized 1 5/16" and larger shall have
a cable retainer strap to provide containment of cables within the
hanger. The cable retainer strap shall be removable and reusable
and be suitable for use in air handling spaces.

4 Non-continuous cable supports shall have an electro-galvanized
or G60 finish and shall be rated for indoor use in non-corrosive
environments.
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Stainless Steel non-continuous cable supports are intended for
indoor and outdoor use in non-corrosive environments or where
only mildly corrosive conditions apply.

Non-continuous cable supports shall be ERICO CableCat™ J-hook
series CAT12, CAT21, CAT32, CATé4, CAT21SS, CAT32SS, CAT64SS;
CAT-CM™ Double J-Hook CATI00CM; CAT-CM™ U-hook series
CAT200CMLN, CAT300CMLN; and CAT-CM™ retainer CATRT200CM,
CATRT300CM or approved equal.

2 Adjustable non-continuous cable support sling

N

Constructed from steel and woven laminate; sling length can be
adjusted to hold up to 425 4-pair UTP; rated for indoor use in non-
corrosive environments. Rated to support Category 5 and higher
cable, or optical fiber cable; cULus Listed.

Adjustable non-continuous cable support sling shall have a static
load limit of 100 Ibs.

Adjustable non-continuous cable support sling shall be suitable for
use in air handling spaces.

If required, assemble to manufacturer recommended specialty
fasteners including beam clips, flange clips, C and Z purlin clips.

Acceptable products: ERICO CADDY CableCat™ CAT425; or
approved equal.

3 Multi-tiered non-continuous cable support assemblies

N

Multi-tiered non-continuous cable support assemblies shall be used
where separate cabling compartments are required. Assemblies
may be factory assembled or assembled from pre-packaged kits.
Assemblies shall consist of a steel angled hanger bracket holding
up to six non-continuous cable supports, rated for indoor use in
non-corrosive environments; cULus Listed.

If required, the multi-tier support bracket may be assembled to
manufacturer recommended specialty fasteners including beam
clamps, flange clips, C and Z purlin clips.

The multi-tiered support bracket shall consist of ERICO CADDY
CATHBA and CableCat™ J-Hooks with screws; or approved equal.

4 Non-continuous cable support assemblies from tee bar

.

Tee bar support bracket with one non-continuous cable support,
factory or jobsite assembled; rated for indoor use in non-corrosive
environments; cULus Listed.
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2 Acceptable products: ERICO CADDY CATI12TS, CAT21528,
CAT32528; or approved equal.

5 Non-continuous cable support assemblies from drop wire/ceiling

N Fastener to wire/rod with one non-continuous cable support,
factory or jobsite assembled; rated for indoor use in non-corrosive
environments; cULus Listed.

2 Acceptable products: ERICO CADDY CAT124734, CAT126734,
CAT214734, CAT216734, CAT3247234 or CAT326734; or approved
equal.

.6 Non-continuous cable support assemblies from beam, flange

N Fastener to beam or flange with one non-continuous cable
support, factory or jobsite assembled; rated for indoor use in non-
corrosive environments; cULus Listed.

2 Acceptable products: ERICO CableCat™ J-hook series CAT12,
CAT21, CAT32, CATé4 with CADDY beam clamps and CADDY
flange clips; or approved equal.

V4 Non-continuous cable support assemblies from C & Z Purlin

N Fastener to C or Z purlin with one non-continuous cable support,
factory or jobsite assembled; rated for indoor use in non-corrosive
environments, cULus Listed.

2 Acceptable products: ERICO CableCat™ J-hook series CAT12,
CAT21, CAT32, CATé4 with CADDY Purlin hangers; or approved
equal.

.8 Non-continuous cable support assemblies from wall, concrete, or joist

N Fastener to wall, concrete, or joist with one non-confinuous cable
support, factory or jobsite assembled; rated for indoor use in non-
corrosive environments, cULus Listed.

2 Acceptable products: ERICO CableCat™ J-hook series CAT12,
CAT21, CAT32, CATé4, with CADDY angle bracket; or approved
equal.

.9 Non-continuous cable support assemblies from threaded rod

N Fastener to threaded rod with one non-contfinuous cable support,
factory or jobsite assembled, rated for indoor use in non-corrosive
environments, cULus Listed.
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The multi-tiered support bracket shall have a static load limit of 300
lbs.

U-hooks and Double J-hook shall attach directly to threaded rod
using standard nuts.

Acceptable products: ERICO CableCat™ J-hook, CAT12, CAT21,
CAT32, CAT64 with CADDY CATHBA series; CAT-CM™ Double J-
hook CAT100CM, CAT-CMTM Direct mount U-hook CAT200CMLN,
CAT300CMLN; or AFAB series; or approved equal.

Raised floor non-continuous cable support assemblies

N

Fastener to raised (access) floor pedestal with one non-contfinuous
cable support, factory or jobsite assembled, rated for indoor use in
non-corrosive environments; cULus Listed.

Acceptable products: ERICO CADDY CAT12CD1B, CAT21CDI1B or
CAT32CD1B; CAT64CDI1B; or approved equal.

Cantilever-Mounted cable supports

N

U-hook shall be able to be assembled to a wide variety of wall
mount brackets.

Spacing of individual U-hooks as needed, max of 4’ to 5’ apart.

U-hooks may have the optional attachment of a cable roller for
ease in pulling cables.

Acceptable products: ERICO CAT-CM™ U-hooks CAT200CMLN,
CAT300CMLN: CAT-CM roller assemblies CATRL200CM,
CATRL300CM; CATWMCM bracket; or approved equal.

Installation accessories for non-continuous cable supports

N

Cable Pulley

N Non-continuous cable supports may be used as an
installation tool when a removable pulley assembly is
included. The pulley shall be made of plastic and be
without sharp edges. The pin and bail assembly must be
able to be secured to the J-Hook during cable installation.
The pulley must remain secured while cables are being
pulled.

2 The pin and roller assembly must be removed after cables
are installed.
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3 Acceptable products: ERICO CADDY CAT32PLR, CAT64PLR,
or approved equal.

2 Cable Protector

N The protective steel tube shall fit over threaded rod and be
at least 4” in length.

2 The tube shall prevent damage to cables placed in or
pulled through CAT-CM™ U-hooks. The tube shall not inhibit
the pulling of cables.

3 Acceptable products: ERICO CAT-CMTM CATTIBCM, or
approved equal.

2.04  EINISHES

N

3. EXECUTION

ASTM B633 Standard Specification for Electro-deposited Coatings of Zinc
on Iron and Steel

ASTM B 695 Standard Specification for coatings of Zinc Mechanically
Deposited on Iron and Steel

ASTM A123 Standard Specification for Zinc (Hot-Dip Galvanized) Coatings
on Iron and Steel Products

ASTM A924/A924M Standard Specification for General Requirements for
Steel Sheet, Metallic-Coated by the Hot-Dip Process

Non-continuous cable supports used where only mildly corrosive
conditions apply shall be stainless steel, AlSI type 304.

3.01 INSTALLATION

N

Installation and configuration shall conform to the requirements of the
current revision levels of ANSI/ EIA/TIA Standards 568 & 569, NFPA 70
(National Electrical Code), applicable local codes, and to the
manufacturer’s installation instructions.

Install cables using techniques, practices, and methods that are
consistent with Category 5 or higher requirements and that supports
Category 5 or higher performance of completed and linked signal paths,
end to end.

Install cables without damaging conductors, shield, or jacket.
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4 Do not bend cables, in handling or in installing, to smaller radii than
minimums recommended by manufacturer.

5 Pull cables without exceeding cable manufacturer's recommended
pulling tensions. Use pulling means that will not damage media.

.6 Do not exceed load ratings specified by manufacturer.

7 Adjustable non-continuous support sling shall have a static load limit of
100 lbs.

.8 Follow manufacturer's recommendations for allowable fill capacity for

each size non-continuous cable support.

End of Section





		1. General

		1.01 Summary

		.1 The work covered under this section consists of the furnishing of all necessary labour, supervision, materials, equipment, and services to completely execute the system of non-continuous cable supports (“J-Hooks”) as described in this specification.



		1.02 Scope

		.1 Non-continuous cable supports.

		.2 Adjustable non-continuous cable support sling.

		.3 Multi-tiered non-continuous cable support assemblies.

		.4 Non-continuous cable support assemblies from tee bar.

		.5 Non-continuous cable support assemblies from drop wire/ceiling.

		.6 Non-continuous cable support assemblies from beam, flange.

		.7 Non-continuous cable support assemblies from C & Z Purlin.

		.8 Non-continuous cable support assemblies from wall, concrete, or joist.

		.9 Non-continuous cable support assemblies from threaded rod.

		.10 Raised floor non-continuous cable support assemblies.

		.11 Cantilever-Mounted Option for non-continuous cable supports.

		.12 Installation accessories for non-continuous cable supports.



		1.03 Definitions

		.1 UTP: Unshielded twisted pair.

		.2 ANSI: American National Standards Institute.

		.3 ASTM: American Society for Testing and Materials.

		.4 EIA: Electronic Industries Alliance.

		.5 TIA: Telecommunications Industry Association.

		.6 cULus: Listed by Underwriters Laboratories based on both Canadian and US (United States) standards requirements.



		1.04 Submittals

		.1 Submit product data on non-continuous cable support devices, including attachment methods.  Product data to include, but not limited to materials, finishes, approvals, load ratings, and dimensional information.



		1.05 Quality Assurance

		.1 Non-continuous cable supports and cable support assemblies shall be listed by Underwriters Laboratories for both Canadian and US standards (cULus).

		.2 Non-continuous cable supports shall have the manufacturers name and part number stamped on the part for identification.

		.3 Manufacturer: Company specializing in manufacturing products specified in this section with a minimum of five years documented experience in the industry, and certified ISO 9000.





		2. Products

		2.01 Manufacturers

		.1 ERICO, Inc.

		.2 Approved equal.



		2.02 References

		.1 ASTM B633 Standard Specification for Electro-deposited Coatings of Zinc on Iron and Steel

		.2 ASTM B 695-90 Standard Specification for coatings of Zinc Mechanically Deposited on Iron and Steel

		.3 ASTM A123 Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products

		.4 ASTM A924/A924M Standard Specification for General Requirements for Steel Sheet, Metallic-Coated by the Hot-Dip Process

		.5 ASTM A109 Standard Specification for Steel, Strip, Carbon, Cold-Rolled

		.6 ASTM A167 Standard Specification for Stainless and heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip

		.7 ASTM A480/A480M Standard Specification for General Requirements for Flat-Rolled Stainless and Heat-Resisting Steel Plate, Sheet, and Strip.

		.8 ASTM A568 Standard Specification for Steel, Sheet, Carbon, and High-Strength, Low-Alloy Hot-Rolled and Cold-Rolled

		.9 A653 G60-Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-coated (Galvannealed) by the Hot-Dip process

		.10 ASTM A666 Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet, Strip, Plate, and Flat Bar

		.11 ASTM A682 Standard Specification for Steel, Strip, High-Carbon, Cold-Rolled, Spring Quality

		.12 ASTM A879 Standard Specification for Steel Sheet, Zinc Coated by the Electrolytic Process for Applications Requiring Designation of the Coating Mass on Each Surface

		.13 ASTM B117 Standard Method of Salt Spray (Fog) Testing

		.14 ASTM D610 Standard test Method for Evaluating Degree of Rusting on Painted Steel Surfaces UL 2043 - Standard for Fire Test for Heat and Visible Smoke Release for Discrete Products and Their Accessories Installed in Air-Handling Spaces.

		.15 ANSI/ TIA/ EIA 568 Commercial Building Telecommunications Cabling Standard, current revision level.

		.16 ANSI/ TIA/ EIA 569 Commercial Building Standard for Telecommunications Pathways and Spaces, current revision level.

		.17 NFPA 70 National Electrical Code®



		2.03 Non-Continuous Cable Support Systems

		.1 Non-continuous cable supports

		.1 Non-continuous cable supports shall provide a bearing surface of sufficient width to comply with required bend radii of high-performance cables; cULus Listed.

		.2 Non-continuous cable supports shall have flared edges to prevent damage while installing cables.

		.3 Non-continuous cable supports sized 1 5/16” and larger shall have a cable retainer strap to provide containment of cables within the hanger.  The cable retainer strap shall be removable and reusable and be suitable for use in air handling spaces.

		.4 Non-continuous cable supports shall have an electro-galvanized or G60 finish and shall be rated for indoor use in non-corrosive environments.

		.5 Stainless Steel non-continuous cable supports are intended for indoor and outdoor use in non-corrosive environments or where only mildly corrosive conditions apply.

		.6 Non-continuous cable supports shall be ERICO CableCatTM J-hook series CAT12, CAT21, CAT32, CAT64, CAT21SS, CAT32SS, CAT64SS; CAT-CMTM Double J-Hook CAT100CM; CAT-CMTM U-hook series CAT200CMLN, CAT300CMLN; and CAT-CMTM retainer CATRT200CM, CATRT300C...



		.2 Adjustable non-continuous cable support sling

		.1 Constructed from steel and woven laminate; sling length can be adjusted to hold up to 425 4-pair UTP; rated for indoor use in non-corrosive environments. Rated to support Category 5 and higher cable, or optical fiber cable; cULus Listed.

		.2 Adjustable non-continuous cable support sling shall have a static load limit of 100 lbs.

		.3 Adjustable non-continuous cable support sling shall be suitable for use in air handling spaces.

		.4 If required, assemble to manufacturer recommended specialty fasteners including beam clips, flange clips, C and Z purlin clips.

		.5 Acceptable products: ERICO CADDY CableCatTM CAT425; or approved equal.



		.3 Multi-tiered non-continuous cable support assemblies

		.1 Multi-tiered non-continuous cable support assemblies shall be used where separate cabling compartments are required.  Assemblies may be factory assembled or assembled from pre-packaged kits.  Assemblies shall consist of a steel angled hanger bracke...

		.2 If required, the multi-tier support bracket may be assembled to manufacturer recommended specialty fasteners including beam clamps, flange clips, C and Z purlin clips.

		.3 The multi-tiered support bracket shall consist of ERICO CADDY CATHBA and CableCatTM J-Hooks with screws; or approved equal.



		.4 Non-continuous cable support assemblies from tee bar

		.1 Tee bar support bracket with one non-continuous cable support, factory or jobsite assembled; rated for indoor use in non-corrosive environments; cULus Listed.

		.2 Acceptable products: ERICO CADDY CAT12TS, CAT21528, CAT32528; or approved equal.



		.5 Non-continuous cable support assemblies from drop wire/ceiling

		.1 Fastener to wire/rod with one non-continuous cable support, factory or jobsite assembled; rated for indoor use in non-corrosive environments; cULus Listed.

		.2 Acceptable products: ERICO CADDY CAT124Z34, CAT126Z34, CAT214Z34, CAT216Z34, CAT324Z34 or CAT326Z34; or approved equal.



		.6 Non-continuous cable support assemblies from beam, flange

		.1 Fastener to beam or flange with one non-continuous cable support, factory or jobsite assembled; rated for indoor use in non-corrosive environments; cULus Listed.

		.2 Acceptable products: ERICO CableCatTM J-hook series CAT12, CAT21, CAT32, CAT64 with CADDY beam clamps and CADDY flange clips; or approved equal.



		.7 Non-continuous cable support assemblies from C & Z Purlin

		.1 Fastener to C or Z purlin with one non-continuous cable support, factory or jobsite assembled; rated for indoor use in non-corrosive environments, cULus Listed.

		.2 Acceptable products: ERICO CableCatTM J-hook series CAT12, CAT21, CAT32, CAT64 with CADDY Purlin hangers; or approved equal.



		.8 Non-continuous cable support assemblies from wall, concrete, or joist

		.1 Fastener to wall, concrete, or joist with one non-continuous cable support, factory or jobsite assembled; rated for indoor use in non-corrosive environments, cULus Listed.

		.2 Acceptable products: ERICO CableCatTM J-hook series CAT12, CAT21, CAT32, CAT64, with CADDY angle bracket; or approved equal.



		.9 Non-continuous cable support assemblies from threaded rod

		.1 Fastener to threaded rod with one non-continuous cable support, factory or jobsite assembled, rated for indoor use in non-corrosive environments, cULus Listed.

		.2 The multi-tiered support bracket shall have a static load limit of 300 lbs.

		.3 U-hooks and Double J-hook shall attach directly to threaded rod using standard nuts.

		.4 Acceptable products: ERICO CableCatTM J-hook, CAT12, CAT21, CAT32, CAT64 with CADDY CATHBA series; CAT-CMTM Double J-hook CAT100CM, CAT-CMTM Direct mount U-hook CAT200CMLN, CAT300CMLN; or AFAB series; or approved equal.



		.10 Raised floor non-continuous cable support assemblies

		.1 Fastener to raised (access) floor pedestal with one non-continuous cable support, factory or jobsite assembled, rated for indoor use in non-corrosive environments; cULus Listed.

		.2 Acceptable products: ERICO CADDY CAT12CD1B, CAT21CD1B or CAT32CD1B; CAT64CD1B; or approved equal.



		.11 Cantilever-Mounted cable supports

		.1 U-hook shall be able to be assembled to a wide variety of wall mount brackets.

		.2 Spacing of individual U-hooks as needed, max of 4’ to 5’ apart.

		.3 U-hooks may have the optional attachment of a cable roller for ease in pulling cables.

		.4 Acceptable products: ERICO CAT-CMTM U-hooks CAT200CMLN, CAT300CMLN: CAT-CM roller assemblies CATRL200CM, CATRL300CM; CATWMCM bracket; or approved equal.



		.12 Installation accessories for non-continuous cable supports

		.1 Cable Pulley

		.1 Non-continuous cable supports may be used as an installation tool when a removable pulley assembly is included.  The pulley shall be made of plastic and be without sharp edges.  The pin and bail assembly must be able to be secured to the J-Hook dur...

		.2 The pin and roller assembly must be removed after cables are installed.

		.3 Acceptable products: ERICO CADDY CAT32PLR, CAT64PLR, or approved equal.



		.2 Cable Protector

		.1 The protective steel tube shall fit over threaded rod and be at least 4” in length.

		.2 The tube shall prevent damage to cables placed in or pulled through CAT-CMTM U-hooks.  The tube shall not inhibit the pulling of cables.

		.3 Acceptable products: ERICO CAT-CMTM CATTBCM, or approved equal.







		2.04 Finishes

		.1 ASTM B633 Standard Specification for Electro-deposited Coatings of Zinc on Iron and Steel

		.2 ASTM B 695 Standard Specification for coatings of Zinc Mechanically Deposited on Iron and Steel

		.3 ASTM A123 Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products

		.4 ASTM A924/A924M Standard Specification for General Requirements for Steel Sheet, Metallic-Coated by the Hot-Dip Process

		.5 Non-continuous cable supports used where only mildly corrosive conditions apply shall be stainless steel, AISI type 304.





		3. Execution

		3.01 Installation

		.1 Installation and configuration shall conform to the requirements of the current revision levels of ANSI/ EIA/TIA Standards 568 & 569, NFPA 70 (National Electrical Code), applicable local codes, and to the manufacturer’s installation instructions.

		.2 Install cables using techniques, practices, and methods that are consistent with Category 5 or higher requirements and that supports Category 5 or higher performance of completed and linked signal paths, end to end.

		.3 Install cables without damaging conductors, shield, or jacket.

		.4 Do not bend cables, in handling or in installing, to smaller radii than minimums recommended by manufacturer.

		.5 Pull cables without exceeding cable manufacturer’s recommended pulling tensions.  Use pulling means that will not damage media.

		.6 Do not exceed load ratings specified by manufacturer.

		.7 Adjustable non-continuous support sling shall have a static load limit of 100 lbs.

		.8 Follow manufacturer’s recommendations for allowable fill capacity for each size non-continuous cable support.
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1. GENERAL

1.01  SECTION INCLUDES

N Firestopping through penetrations in fire rated assemblies.

1.02  RELATED REQUIREMENTS

N Section 07 84 00 - Firestopping.
1.03  REFERENCES
. ASTM E 84, "Surface Burning Characteristics of Building Materials”.
2 ASTM E 119, “Fire Tests of Building Construction and Materials”.
3 ASTM E 814, “Fire Tests of Penetration Firestop Systems™.
4 ANSI/UL263, “Fire Tests of Building Construction and Materials”.
5 ANSI/UL723, “Surface Burning Characteristics of Building Materials”.
.6 ANSI/UL1479, “Fire Tests of Through Penefration Firestops”.
V4 Underwriters Laboratories Inc. (UL) — Fire Resistance Directory

1.04 PERFORMANCE REQUIREMENTS

N Fire rated pathway devices shall be the preferred product and shall be
installed in all locations where frequent cable moves, add-ons and
changes will occur, such devices shall:

N Meet the hourly rating of the floor or wall penetrated.

2 Permit the allowable cable load to range from 0% to 100% visual fill
thereby eliminating the need to calculate allowable fill ratios.

3 Noft require any additional action on the part of the installer to
open or close the pathway device or activate the internal smoke
and fire seal, such as, but not limited to:

. Opening or closing of doors.
2 Twisting an inner liner.

3 Removal or replacement of any material such as, but not
limited fo, sealant, caulk, putty, pillows, bags, foam plugs,
foam blocks, or any other material.

4 Permit multiple devices to be ganged together to increase overall
cable capacity.





Mulock House Adaptive SLEEVES AND SLEEVE SEALS FOR Section 27 05 44

Re-Use, Newmarket COMMUNICATIONS PATHWAYS AND CABLING Page 2 of 5
Project No. ED-22-107

5 Allow for refrofit to install around existing cables.

.6 Include an optional means to lengthen the device to facilitate

installation in thicker barriers without degrading fire or smoke
sealing properties or inhibiting ability of device to permit cable
moves, add-ons, or changes.

Where single cables (up to 7 mm (0.27 in) diameter) penetrate gypsum
board/stud wall assemblies, a fire-rated cable grommet may be
substituted. Acceptable products shall be molded from plenum-grade
polymer and conform to the outer diameter of the cable forming a tight
seal for fire and smoke. Additionally, acceptable products shall lock into
the barrier to secure cable penetration.

Where non- mechanical products are utilized, provide products that upon
curing do no re-emulsify, dissolve, leach, breakdown or otherwise
deteriorate over time from exposure to atmospheric moisture, sweating
pipes, ponding water, or other forms of moisture characteristic during or
after construction.

Where it is not practical to use a mechanical device, openings within
floors and wallls designed to accommodate telecommunications and
data cabling shall be provided with re-enterable products that do not
cure or dry.

Cable trays shall terminate at each barrier and resume on the opposite
side such that cables pass independently through fire-rated pathway
devices. Cable tray shall be rigidly supported independent from fire-rated
pathway devices on each side of barrier.

1.05  SUBMITTALS

Submit under provisions of Section 01 33 00.

Product Data: Provide manufacturer’s standard catalog data for
specified products demonstrating compliance with referenced standards
and listing numbers of systems in which each product is to be used.

Shop Drawings: Submit schedule of opening locations and sizes,
penetrating items, and required listed design numbers to seal openings to
maintain fire resistance ratings.

Cerfificates: Product certificates signed by firestop system manufacturer
certifying material compliance with applicable code and specified
performance characteristics.

Installation Instructions: Submit manufacturer’s printed installation
instructions.
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1.06 QUALITY ASSURANCE

N Products/Systems: Provide firestopping systems that comply with the
following requirements:

N Firestopping tests are performed by a qualified, testing and
inspection agency. A qudlified testing and inspection agency is
UL, or another agency performing testing and follow-up inspection
services for firestop system acceptable to authorities having
jurisdiction.

2 Firestopping products bear the classification marking of qualified
testing and inspection agency.

2 Installer Qualifications: Experience in performing work of this section who is
qualified by the firestopping manufacturer as having been provided the
necessary training to install firestop products in accordance with specified
requirements.

1.07  DELIVERY, STORAGE, AND HANDLING

N Delivery:

N Manufacturer’s original, unopened, undamaged containers,
identification labels intact identifying product and manufacturer,
date of manufacture; lot number; shelf life, if applicable; qualified
testing and inspection agency’s classification marking; and mixing
instruction for multicomponent products.

2 Handle and store products according to manufacturer’s
recommendations published in technical materials. Leave
products wrapped or otherwise protected and under clean and
dry storage conditions unftil required for installation.

2 Storage and Protection:

. Store materials protected from exposure to harmful weather
conditions and at temperature and humidity conditions
recommended by manufacturer.

1.08 PROJECT CONDITIONS

B Do not install firestopping products when ambient or substrate
temperatures are outside limitations recommended by manufacturer.

2 Do not install firestopping products when substrates are wet due to rain,
frost, condensation, or other causes.

3 Maintain minimum temperature before, during, and for a minimum 3 days
after installation of materials.
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4 Do not use materials that contain flammable solvents.

.5 Coordinate construction of openings and penetrating items to ensure that
through-penetration firestop systems are installed according to specified
requirements.

.6 Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings
to accommodate through-penetration firestop systems.

7 Schedule installation of firestopping after completion of penefrating item
installation but prior to covering or concealing of openings.

2. PRODUCTS

201  MANUFACTURERS

N Specified Technologies Inc.
200 Evans Way, Somerville, NJ 08876. Tel: (800) 992-1180, Fax: (908) 526-
9623, Email: specseal@stifirestop.com, Website: www.stifirestop.com.

2 Substitutions: as approved by the Consultant prior to tender closing.

3 Single Source: Obtain firestop systems for each type of penetration and
construction condition indicated only from a single manufacturer.

202 MATERIALS

. General: Use only firestopping products that have been tested for specific
fire resistance rated construction conditions conforming to construction
assembly type, penetrating item type, annular space requirements, and
fire rating involved for each separate instance.

2.03  FIRERATED CABLE PATHWAYS

N Steel raceway with infumescent foam pads allowing 0 to 100 percent
cable fill, the following products are acceptable:

N Specified Technologies Inc. (STI) EZ-PATH Fire Rated Pathway.

3. EXECUTION

3.01 EXAMINATION

N Before beginning installation, verify that substrate conditions previously
installed under other sections are acceptable for installation of
firestopping in accordance with manufacturer’s installation instructions
and technical information.



mailto:specseal@stifirestop.com

http://www.stifirestop.com/
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2 Surfaces shall be free of dirt, grease, oil, scale, laitance, rust, release
agents, water repellants, and any other substances that may inhibit
optimum adhesion.

3 Provide masking and temporary covering to protect adjacent surfaces.
4 Do not proceed until unsatisfactory conditions have been corrected.
3.02  INSTALLATION

N General: Install through-penetration firestop systems in accordance with
Performance Criteria and in accordance with the conditions of testing
and classification as specified in the published design.

2 Manufacturer’s Instructions: Comply with manufacturer’s instructions for
installation of firestopping products.

3.03  FIELD QUALITY CONTROL

N Inspections: Engage qualified independent inspection agency to inspect
through-penetration firestop systemes.

2 Keep areas of work accessible until inspection by authorities having
jurisdiction.
3 Where deficiencies are found, repair firestopping products so they comply

with requirements.

3.04  ADJUSTING AND CLEANING

N Remove equipment, materials, and debris, leaving area in undamaged,
clean condition.

2 Clean all surfaces adjacent to sealed openings to be free of excess
firestopping materials and soiling as work progresses.

End of Section
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		.4 Permit multiple devices to be ganged together to increase overall cable capacity.

		.5 Allow for retrofit to install around existing cables.

		.6 Include an optional means to lengthen the device to facilitate installation in thicker barriers without degrading fire or smoke sealing properties or inhibiting ability of device to permit cable moves, add-ons, or changes.
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		.1 Submit under provisions of Section 01 33 00.

		.2 Product Data: Provide manufacturer’s standard catalog data for specified products demonstrating compliance with referenced standards and listing numbers of systems in which each product is to be used.

		.3 Shop Drawings: Submit schedule of opening locations and sizes, penetrating items, and required listed design numbers to seal openings to maintain fire resistance ratings.

		.4 Certificates: Product certificates signed by firestop system manufacturer certifying material compliance with applicable code and specified performance characteristics.

		.5 Installation Instructions: Submit manufacturer’s printed installation instructions.



		1.06 Quality Assurance

		.1 Products/Systems: Provide firestopping systems that comply with the following requirements:

		.1 Firestopping tests are performed by a qualified, testing and inspection agency. A qualified testing and inspection agency is UL, or another agency performing testing and follow-up inspection services for firestop system acceptable to authorities ha...

		.2 Firestopping products bear the classification marking of qualified testing and inspection agency.



		.2 Installer Qualifications: Experience in performing work of this section who is qualified by the firestopping manufacturer as having been provided the necessary training to install firestop products in accordance with specified requirements.



		1.07 Delivery, Storage, and Handling

		.1 Delivery:

		.1 Manufacturer’s original, unopened, undamaged containers, identification labels intact identifying product and manufacturer, date of manufacture; lot number; shelf life, if applicable; qualified testing and inspection agency’s classification marking...

		.2 Handle and store products according to manufacturer’s recommendations published in technical materials. Leave products wrapped or otherwise protected and under clean and dry storage conditions until required for installation.



		.2 Storage and Protection:
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		1.08 Project Conditions

		.1 Do not install firestopping products when ambient or substrate temperatures are outside limitations recommended by manufacturer.

		.2 Do not install firestopping products when substrates are wet due to rain, frost, condensation, or other causes.

		.3 Maintain minimum temperature before, during, and for a minimum 3 days after installation of materials.

		.4 Do not use materials that contain flammable solvents.

		.5 Coordinate construction of openings and penetrating items to ensure that through-penetration firestop systems are installed according to specified requirements.

		.6 Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate through-penetration firestop systems.

		.7 Schedule installation of firestopping after completion of penetrating item installation but prior to covering or concealing of openings.





		2. Products

		2.01 Manufacturers

		.1 Specified Technologies Inc. 200 Evans Way, Somerville, NJ 08876. Tel: (800) 992-1180, Fax: (908) 526-9623, Email: specseal@stifirestop.com, Website: www.stifirestop.com.
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		2.02 Materials
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		2.03 Fire Rated Cable Pathways
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		3. Execution

		3.01 Examination

		.1 Before beginning installation, verify that substrate conditions previously installed under other sections are acceptable for installation of firestopping in accordance with manufacturer’s installation instructions and technical information.

		.2 Surfaces shall be free of dirt, grease, oil, scale, laitance, rust, release agents, water repellants, and any other substances that may inhibit optimum adhesion.

		.3 Provide masking and temporary covering to protect adjacent surfaces.

		.4 Do not proceed until unsatisfactory conditions have been corrected.



		3.02 Installation

		.1 General: Install through-penetration firestop systems in accordance with Performance Criteria and in accordance with the conditions of testing and classification as specified in the published design.

		.2 Manufacturer’s Instructions: Comply with manufacturer’s instructions for installation of firestopping products.



		3.03 Field Quality Control

		.1 Inspections: Engage qualified independent inspection agency to inspect through-penetration firestop systems.

		.2 Keep areas of work accessible until inspection by authorities having jurisdiction.

		.3 Where deficiencies are found, repair firestopping products so they comply with requirements.



		3.04 Adjusting and Cleaning

		.1 Remove equipment, materials, and debris, leaving area in undamaged, clean condition.

		.2 Clean all surfaces adjacent to sealed openings to be free of excess firestopping materials and soiling as work progresses.
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1. GENERAL

1.01  SECTION INCLUDES

N Labelling and identification requirements for communications systems.
1.02  REFERENCES

. ANSI/TIA-606-C — Administration Standard for Commercial
Telecommunications Infrastructure.

2 CSA T-528 - Design Guidelines for Administration of Telecommunications
Infrastructure in Commercial Buildings

3 UL 269 — Marking and Labeling Systems.

2. PRODUCTS
201  SUMMARY

N Adhesive cable labels to meet the legibility, defacement, and adhesion
requirements specified in UL 969 (Ref. D-16). In addition, the labels shall
meet the general exposure requirements in UL 969 for indoor use.

2 Self-laminating vinyl construction cable labels with a white printing area
and a clear tail that self laminates the printed area when wrapped
around a cable. The clear area should be of sufficient length to wrap
around the cable at least one and one-half times.

3 ANSI/EIA/TIA-606 for colour codes shall be followed. Labels are to be
mechanically printed using a laser printer. Hand written labels will not
acceptable.

2.02  LABEL PRINTER

. Thermal Transfer Printer shall print high quality, industrial labels on a wide
variety of materials for electrical and network applications such as
wire/cable, components, safety, and facility identification.

2 Laminated Adhesive Label Cassettes:
N For flat label applications.
2 Polyester material.
3 Non-Laminated Adhesive Label Cassettes:
N For marking wire and cable and flat label applications.

2 Polyester material
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4 Example Products:
N Panduit LS7 series hand-held printer.

2 Panduit LS8 series hand-held printer.

2.03 NAMEPLATES

N Engraved three-layer laminated plastic, letters on contrasting
background:

2 Rack and Cabinet ID labels: 25 mm (1") high White Text on Black
Background

2.04 FORMAT

N The label format to be confirmed and verified with Engineer and Owner
prior to installation. Following is a proposed labelling format which may

be ufilized:
2 Horizontal cable label format to be as follows:
N “TR#-nnn" where:
N TR# = alpha-numeric Telecom Room identifier {1A,
1B, 2A, 2B, ,...}
2 nnn = numeric sequential port/cable identifier {001,
002, 003, ...}
3 Sample Horizontal Label: 1A-004
2 (TA) 1st Floor TC #A, (004) 4th cable.
2 Backbone cable label format to be as follows:
N Source/Dest-nn.xxx
2 Where:

. Source = Source End identifier of backbone Cable,
Main Computer Room

2 Dest = Destination End identifier of backbone
Cable, Telecom Room

3 nn = alpha/numeric identifier identifying backbone
cable number

A4 xxx = numeric identifier identifying specific pair or
strand # within cable.
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3. EXECUTION

3.01 INSTALLATION

. Cable identification labels should appear at the following locations with
the numbers indicated on the cable schedule and drawings:

N

300 mm (12 inches) from each end of the cable — after
termination.

2 Front of patch panels.
3 Front of IDC termination blocks.
4 Front of workstation/communications outlet faceplates.
.5 Each end of each Telecommunications Conduit.
2 Fibre Optic safety labels shall appear af the following locations:
N Along the length of the conduit or innerduct at 3 m (10 foof)
intervals.
2 At all junction boxes
3 At all pull boxes.
A4 On all fibre optic patch panels.
3 Provide 25 per cent additional labels to be left in each

telecommunications room on site for future growth.

4 Provide two Rack/Cabinet nameplates. Mount one on the front, and one
on the rear of the rack.

3.02  IDENTIFICATION CONVENTIONS

. All cabling will be labelled with the closet letter, followed by a dash and
the wire number (i.e. A-001 would be the first wire in closet A).

2 Labelling for backbone wiring will be preceded with BB followed by the
wire number (i.e. BB-001 would be the first backbone.

End of Section
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		2.01 Summary

		.1 Adhesive cable labels to meet the legibility, defacement, and adhesion requirements specified in UL 969 (Ref. D-16). In addition, the labels shall meet the general exposure requirements in UL 969 for indoor use.
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		.3 ANSI/EIA/TIA-606 for colour codes shall be followed. Labels are to be mechanically printed using a laser printer. Hand written labels will not acceptable.



		2.02 Label Printer

		.1 Thermal Transfer Printer shall print high quality, industrial labels on a wide variety of materials for electrical and network applications such as wire/cable, components, safety, and facility identification.

		.2 Laminated Adhesive Label Cassettes:

		.1 For flat label applications.
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		.1 For marking wire and cable and flat label applications.
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		.4 Example Products:
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		2.04 Format
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		3. Execution

		3.01 Installation

		.1 Cable identification labels should appear at the following locations with the numbers indicated on the cable schedule and drawings:
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		.2 Front of patch panels.
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		3.02 Identification Conventions

		.1 All cabling will be labelled with the closet letter, followed by a dash and the wire number (i.e. A-001 would be the first wire in closet A).
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1. GENERAL

1.01  SECTION INCLUDES

N

Commissioning Requirements.

1.02  REFERENCES

N

Refer to Section 27 05 00 for references.

1.03 CLOSEOUT SUBMITTALS

N

The Telecommunications Cabling Contractor is required to submit test
results in native tester format or a format which can be read with a text
reader (i.e. “.Ixt" extension). Paper results shall not be submitted for
projects with 100 or more horizontal cable drops and/or fibre cables.

2 The Telecommunications Cabling Confractor is required fo provide the
software required to view the results.

3 The report should be divided info sections by Telecommunications Room.

A4 The report should indicate for each cable when it was tested successfully,
the result, and the length.

5 The Telecommunications Cabling Contractor shall sign off on the entire
test report prior to submitting to the Consultant.

.6 The test result documentation is to be submitted to the Consultant for
review no later than 10 working days following the completion of the
installation.

7 All deficiencies must be corrected before the Consultant will provide a
certificate to release the Holdback on the project.

2. PRODUCTS — NOT USED
3. EXECUTION

3.01  INSTALLATION

.

Testing of all horizontal copper cables are to be completed in
accordance with the follow test criteria:

N Bassic Link
2 Grounds

3 NEXT
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3.02

ELFEXT

.5 Continuity

.6 correct polarity
V4 PSNEXT

.8 PSELFEXT

.9 Shorts

.10 Length

A1 ACR

12 Retfurn Loss
13 Opens

14 Attenuation
15 PSACR

.16 Resistance

Fibre strands in excess of 122 m (400 ft) shall be tested with an Optical
Time Domain Reflectometer for length and attenuation.

Test each stand of fibre, bi-directionally, with a Power Meter / Light Source
combination operating at wavelengths of 850 nm and 1300 nm for
multimode fibres.

Maximum multi-mode passive link loss (including patch cords) is not to
exceed -1.5 dB.

Maximum single-mode passive link loss (including patch cords) is not to
exceed -1.5 dB.

RECORD DRAWINGS

.

The Telecommunications Cabling Contractor is required to maintain one
set of correct and accurate record drawings on-site at all times. These
drawings are fo be made available to the General
Conftractor/Construction Manager or the Consultant for review during the
project.

The Telecommunications Cabling Contractor is required to provide record
drawings of the telecommunication cabling installation in relation to the
drawings provided in this specification.
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3

The record drawings shall be updated electronically and include, but are
not limited to;

N Horizontal cable numbers on the floor plans

2 Horizontal Cable Routing on the floor plans

3 Changes on the floor plans

4 Backbone cable Routing between Telecommunications Rooms
.5 Paging Speaker Locations including daisy chain cable run

.6 Wireless Access Points and Cell coverage

v Cabinet/Rack Elevation drawings

.8 Backboard Elevation Drawing

The Telecommunications Cabling Contractor shall provide one soft copy
in AutoCAD 2007 and one plotted copy for the Consultant to review prior
to complete substantial performance and close-out documentation
submission.

After approval, the Telecommunications Cabling Contractor shall submit
one plotted copy of the drawings for;

. The Main Computer Room
2 Each Telecommunications Room

All close-out documentation must be submitted to the General
Conftractor/Construction Manager or The Consultant within 10 working
days of the completion of the project before the documentation
holdback will be released.

End of Section





		1. General

		1.01 Section Includes

		.1 Commissioning Requirements.



		1.02 References

		.1 Refer to Section 27 05 00 for references.



		1.03 Closeout Submittals

		.1 The Telecommunications Cabling Contractor is required to submit test results in native tester format or a format which can be read with a text reader (i.e. “.txt” extension).  Paper results shall not be submitted for projects with 100 or more horiz...

		.2 The Telecommunications Cabling Contractor is required to provide the software required to view the results.

		.3 The report should be divided into sections by Telecommunications Room.

		.4 The report should indicate for each cable when it was tested successfully, the result, and the length.

		.5 The Telecommunications Cabling Contractor shall sign off on the entire test report prior to submitting to the Consultant.

		.6 The test result documentation is to be submitted to the Consultant for review no later than 10 working days following the completion of the installation.

		.7 All deficiencies must be corrected before the Consultant will provide a certificate to release the Holdback on the project.





		2. Products – Not Used

		3. Execution

		3.01 Installation

		.1 Testing of all horizontal copper cables are to be completed in accordance with the follow test criteria:

		.1 Basic Link

		.2 Grounds

		.3 NEXT

		.4 ELFEXT

		.5 Continuity

		.6 correct polarity

		.7 PSNEXT

		.8 PSELFEXT

		.9 Shorts

		.10 Length

		.11 ACR

		.12 Return Loss

		.13 Opens

		.14 Attenuation

		.15 PSACR

		.16 Resistance



		.2 Fibre strands in excess of 122 m (400 ft) shall be tested with an Optical Time Domain Reflectometer for length and attenuation.

		.3 Test each stand of fibre, bi-directionally, with a Power Meter / Light Source combination operating at wavelengths of 850 nm and 1300 nm for multimode fibres.

		.4 Maximum multi-mode passive link loss (including patch cords) is not to exceed -1.5 dB.

		.5 Maximum single-mode passive link loss (including patch cords) is not to exceed -1.5 dB.



		3.02 Record Drawings

		.1 The Telecommunications Cabling Contractor is required to maintain one set of correct and accurate record drawings on-site at all times.  These drawings are to be made available to the General Contractor/Construction Manager or the Consultant for re...

		.2 The Telecommunications Cabling Contractor is required to provide record drawings of the telecommunication cabling installation in relation to the drawings provided in this specification.

		.3 The record drawings shall be updated electronically and include, but are not limited to;

		.1 Horizontal cable numbers on the floor plans

		.2 Horizontal Cable Routing on the floor plans

		.3 Changes on the floor plans

		.4 Backbone cable Routing between Telecommunications Rooms

		.5 Paging Speaker Locations including daisy chain cable run

		.6 Wireless Access Points and Cell coverage

		.7 Cabinet/Rack Elevation drawings

		.8 Backboard Elevation Drawing



		.4 The Telecommunications Cabling Contractor shall provide one soft copy in AutoCAD 2007 and one plotted copy for the Consultant to review prior to complete substantial performance and close-out documentation submission.

		.5 After approval, the Telecommunications Cabling Contractor shall submit one plotted copy of the drawings for;

		.1 The Main Computer Room

		.2 Each Telecommunications Room



		.6 All close-out documentation must be submitted to the General Contractor/Construction Manager or The Consultant within 10 working days of the completion of the project before the documentation holdback will be released.
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1. GENERAL

1.01  SECTION INCLUDES

. Cabling requirements for IP based CCTV cameras.

1.02  RELATED REQUIREMENTS

. Division 27 — Communications.

2. PRODUCTS

201 CABLING

N Plenum rated Category 6A cabling in accordance with Division 27.

3. EXECUTION

3.01 INSTALLATION

N In accordance with sections of Division 27.

End of Section





		1. General

		1.01 Section Includes

		.1 Cabling requirements for IP based CCTV cameras.



		1.02 Related Requirements

		.1 Division 27 – Communications.





		2. Products

		2.01 Cabling

		.1 Plenum rated Category 6A cabling in accordance with Division 27.





		3. Execution

		3.01 Installation

		.1 In accordance with sections of Division 27.
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1. GENERAL

1.01

1.02

1.03

1.04

1.05

1.06

SECTION INCLUDES

N Communications conductors and cables for fire detection, suppression,
and alarm systems.

2 Conduit for fire detection, suppression, and alarm systems.

RELATED REQUIREMENTS

. Section 28 46 13 - Fire-Alarm System:s.
2 Section 28 46 31 - Fire-Alarm Initiating Devices.
DEFINITIONS

N ULC-S524: CLASS A CIRCUIT (Return Loop Circuit) — A circuit having one
contfinuous path connecting all components on the circuit and
terminating through an alternate connection path in the source
enclosure.

2 ULC-S524: CLASS B CIRCUIT (Terminated Circuit) — A circuit having one
continuous path connecting all devices on the circuit and terminating at
an end-of-line device.

REFERENCES

. CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition), Safety
Standard for Electrical Installations.

2 Ontario Electrical Safety Code (28th edition/2021).
3 CSA C22.2 No. 208-14 - Fire Alarm and Signal Cable.

A4 CAN/ULC-S139:2017 — Standard for Fire Test for Circuit Integrity of Fire-
Resistive Power, Instrumentation, Control, and Data Cables.

5 CAN/ULC-S524-14 — Standard for the Installation of Fire Alarm Systems.

DELIVERY, STORAGE, AND HANDLING

. In accordance with Section 01 61 00.

WARRANTY

. All work performed and all material and equipment furnished under this
contract shall be free from defects and shall remain so for a period of at
least one year from the date of acceptance.
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2. PRODUCTS

201  CONDUIT AND WIRE FOR FIRE ALARM SYSTEM

N Conduit:
N In accordance with Section 26 05 33.13.
2 All wiring shall be installed in conduit or raceway.
2 Terminal Boxes, Junction Boxes and Cabinets:
N All boxes and cabinets shall be listed for their purpose and use.

2.02 FIRE ALARM CABLE

N Wiring shall be in accordance with local, provincial, and national codes
and as recommended by the manufacturer of the fire alarm system.
Number and size of conductors shall be as outlined in the Ontario
Electrical Safety Code, and as recommended by the fire alarm system
manufacturer.

2 All wire and cable shall be listed and/or approved by a recognized
testing agency for use with a protective signalling system, as outlined in
the Ontario Electrical Safety Code.

3 Certified by CSA as fire alarm and signal cable type FAS 105 to CSA C22.2
No. 208.

4 Conductors:

. 300 V rated multiconductor, insulated, colour coded, copper
conductor.

. Use solid conductors unless noted otherwise.

2 Use stranded conductors for connections between closest
junction box and vibrating equipment i.e. generator set
supervisory connection.

2 Minimum 16 AWG for initiation circuits.
3 Minimum 12 AWG for strobe signal circuits.
A4 Minimum 14 AWG for horn signal circuits.

.5 Minimum 12 AWG for bell signal circuits.
.5 Non-Fire rated cable:

N Insulation: 105°C flame retardant PVC.
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3.

.6

EXECUTION

3.01 INSTALLATION

N

Outer Jacket: 105°C flame retardant PVC Red.

Armour: Interlocking aluminum without overall Jacket. For drops to
devices in suspended ceilings from conduit system.

Fire rated fire alarm cable:

N

Pentair Pyrotenax 1850 series mineral insulated (MI) cable with
2 hour fire rating to ULC-S139 and to meet Ontario Building Code
Rule 3.2.7.10.

Substitution: VITALiInk CIC Type FAS105, manufactured by Comtran
(listed by ULC under ULC category code ‘FHIT7' and ‘FHJR7’,
dated 19 May 2015), installed in EMT conduit.

Substitutions such as “Lifeline” installed in conduit may only be
considered if listed by ULC under ULC Category Code ‘FHIT7'.

All conduit, junction boxes, conduit supports and hangers shall be

concealed in finished areas and may be exposed in unfinished areas.

Smoke detectors shall not be installed prior to the system programming

and test period. If construction is ongoing during this period, measures

shall be taken to protect smoke detectors from contamination and

physical damage.

The entire system shall be installed in accordance with the latest edition of

CAN/ULC-S524 and the approved manufacturer’'s manuals and wiring
diagrams.

The contractor shall furnish all labour, conduit, wiring, outlet boxes,
junction boxes, cabinets, and similar devices necessary for installation of
system devices.

Provide all necessary power supply, interconnecting and remote signal

wire in dedicated conduit throughout and installed in accordance with

the manufacturer's wiring diagrams and the requirements of the Ontario
Electrical Safety Code and the Inspection Authority.

All penetration of floor slabs and fire walls shall be fire stopped in

accordance with all local fire codes.

Install all wiring in metal raceways.

Provide wiring suitable for fire alarm circuits.
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N Class A wiring for initiating circuits.
2 Class B wiring for signalling circuits.
.8 Fire rated conductors:

. Install fire rated conductors in accordance with the
manufacturer’s installation guidelines.

2 Install 2 hour fire rated cables for fire alarm circuits as required by
the building code where transponders (data gathering panels) or
annunciators are installed in a separate fire compartment from the
main FACP CPU.

3 Install 2 hour fire rated cables for fire alarm system branch circuits
where the transponder or DGP is not within the same storey as the
first initiation, signalling, or voice communication device in the
loop for that storey.

4 In lieu of fire rated cables for the above noted cases, Contractor
may, when reviewed beforehand by the Consultant, install non
rated conductors in be located in a service space that is
separated from the remainder of the building by a fire separation
that has a fire resistance rating of not less than 2 hours.

3.02  SITE TESTS AND INSPECTIONS

N The manufacturer’s representative shall perform an inspection of the fire
alarm equipment. The inspection shall comprise an examination and test
of such equipment for the following:

N That the type of conductors and cables installed are that
designated by the specifications.

2 That the specified equipment has been installed in accordance
with the manufacturer’'s recommendations.

3 That the supervisory wiring of all devices connected fo a
supervised circuit is operating and that the wiring has been met to
the satisfaction of the inspecting officials.

2 Testing to be done in the presence of the local building inspector, and the
local fire inspector.

End of Section





		1. General

		1.01 Section Includes

		.1 Communications conductors and cables for fire detection, suppression, and alarm systems.

		.2 Conduit for fire detection, suppression, and alarm systems.



		1.02 Related Requirements

		.1 Section 28 46 13 – Fire-Alarm Systems.

		.2 Section 28 46 31 – Fire-Alarm Initiating Devices.



		1.03 Definitions

		.1 ULC-S524: CLASS A CIRCUIT (Return Loop Circuit) – A circuit having one continuous path connecting all components on the circuit and terminating through an alternate connection path in the source enclosure.

		.2 ULC-S524: CLASS B CIRCUIT (Terminated Circuit) – A circuit having one continuous path connecting all devices on the circuit and terminating at an end-of-line device.



		1.04 References

		.1 CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition), Safety Standard for Electrical Installations.

		.2 Ontario Electrical Safety Code (28th edition/2021).

		.3 CSA C22.2 No. 208-14 – Fire Alarm and Signal Cable.

		.4 CAN/ULC-S139:2017 – Standard for Fire Test for Circuit Integrity of Fire-Resistive Power, Instrumentation, Control, and Data Cables.

		.5 CAN/ULC-S524-14 – Standard for the Installation of Fire Alarm Systems.



		1.05 Delivery, Storage, and Handling

		.1 In accordance with Section 01 61 00.



		1.06 Warranty

		.1 All work performed and all material and equipment furnished under this contract shall be free from defects and shall remain so for a period of at least one year from the date of acceptance.





		2. Products

		2.01 Conduit and Wire for Fire Alarm System

		.1 Conduit:

		.1 In accordance with Section 26 05 33.13.

		.2 All wiring shall be installed in conduit or raceway.



		.2 Terminal Boxes, Junction Boxes and Cabinets:

		.1 All boxes and cabinets shall be listed for their purpose and use.





		2.02 Fire Alarm Cable

		.1 Wiring shall be in accordance with local, provincial, and national codes and as recommended by the manufacturer of the fire alarm system. Number and size of conductors shall be as outlined in the Ontario Electrical Safety Code, and as recommended b...

		.2 All wire and cable shall be listed and/or approved by a recognized testing agency for use with a protective signalling system, as outlined in the Ontario Electrical Safety Code.

		.3 Certified by CSA as fire alarm and signal cable type FAS 105 to CSA C22.2 No. 208.

		.4 Conductors:

		.1 300 V rated multiconductor, insulated, colour coded, copper conductor.

		.1 Use solid conductors unless noted otherwise.

		.2 Use stranded conductors for connections between closest junction box and vibrating equipment i.e. generator set supervisory connection.



		.2 Minimum 16 AWG for initiation circuits.

		.3 Minimum 12 AWG for strobe signal circuits.

		.4 Minimum 14 AWG for horn signal circuits.

		.5 Minimum 12 AWG for bell signal circuits.



		.5 Non-Fire rated cable:

		.1 Insulation: 105 C flame retardant PVC.

		.2 Outer Jacket: 105 C flame retardant PVC Red.

		.3 Armour: Interlocking aluminum without overall Jacket. For drops to devices in suspended ceilings from conduit system.



		.6 Fire rated fire alarm cable:

		.1 Pentair Pyrotenax 1850 series mineral insulated (MI) cable with 2 hour fire rating to ULC-S139 and to meet Ontario Building Code Rule 3.2.7.10.

		.2 Substitution: VITALink CIC Type FAS105, manufactured by Comtran (listed by ULC under ULC category code ‘FHIT7’ and ‘FHJR7’, dated 19 May 2015), installed in EMT conduit.

		.3 Substitutions such as “Lifeline” installed in conduit may only be considered if listed by ULC under ULC Category Code ‘FHIT7’.







		3. Execution

		3.01 Installation

		.1 All conduit, junction boxes, conduit supports and hangers shall be concealed in finished areas and may be exposed in unfinished areas. Smoke detectors shall not be installed prior to the system programming and test period. If construction is ongoin...

		.2 The entire system shall be installed in accordance with the latest edition of CAN/ULC-S524 and the approved manufacturer’s manuals and wiring diagrams.

		.3 The contractor shall furnish all labour, conduit, wiring, outlet boxes, junction boxes, cabinets, and similar devices necessary for installation of system devices.

		.4 Provide all necessary power supply, interconnecting and remote signal wire in dedicated conduit throughout and installed in accordance with the manufacturer’s wiring diagrams and the requirements of the Ontario Electrical Safety Code and the Inspec...

		.5 All penetration of floor slabs and fire walls shall be fire stopped in accordance with all local fire codes.

		.6 Install all wiring in metal raceways.

		.7 Provide wiring suitable for fire alarm circuits.

		.1 Class A wiring for initiating circuits.

		.2 Class B wiring for signalling circuits.



		.8 Fire rated conductors:

		.1 Install fire rated conductors in accordance with the manufacturer’s installation guidelines.

		.2 Install 2 hour fire rated cables for fire alarm circuits as required by the building code where transponders (data gathering panels) or annunciators are installed in a separate fire compartment from the main FACP CPU.

		.3 Install 2 hour fire rated cables for fire alarm system branch circuits where the transponder or DGP is not within the same storey as the first initiation, signalling, or voice communication device in the loop for that storey.

		.4 In lieu of fire rated cables for the above noted cases, Contractor may, when reviewed beforehand by the Consultant, install non rated conductors in be located in a service space that is separated from the remainder of the building by a fire separat...





		3.02 Site Tests and Inspections

		.1 The manufacturer’s representative shall perform an inspection of the fire alarm equipment. The inspection shall comprise an examination and test of such equipment for the following:

		.1 That the type of conductors and cables installed are that designated by the specifications.

		.2 That the specified equipment has been installed in accordance with the manufacturer’s recommendations.

		.3 That the supervisory wiring of all devices connected to a supervised circuit is operating and that the wiring has been met to the satisfaction of the inspecting officials.



		.2 Testing to be done in the presence of the local building inspector, and the local fire inspector.
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1. GENERAL

1.01  SUMMARY

N This Section covers the supply and installation of a complete
Communications Copper Horizontal Cabling system. The scope of work
includes, but is not limited to, the following tasks, as well as all tasks
specified by the Consultant or the Owner, stipulated in the Contract
Documents, or required for proper completion and commissioning of the
system.

N Supply, delivery, supervision, coordination, installation, testing and
commissioning of a complete horizontal copper cabling system, as
specified in the present document, the Contfract Documents, and
the Drawings.

2 Submittal of complete documentation, including, certifications,
test reports, progress reports, warranty certificates, manuals, as-
built drawings, as specified in the present document and the
Contract Documents, and as requested by the Consultant and the
Owner for the purpose of proper completion of the project.

2 Contractor shall examine, and is responsible for complying with, the
Confract Documents in their entirety, including all relevant Drawings and
Specification presented in other Sections and Divisions, regardless of
whether such Drawings and Specification are referenced in this Section.

3 Contractor shall provide, install and test a complete Communications
Copper Horizontal Cabling system as follows.

. Contractor shall furnish and install all horizontal cabling system
equipment, including:

N Horizontal Cables (Permanent links, patch cords and
equipment cables).

2 Termination Hardware.

3 Telecom Outlets.

A4 Patch Panels.

.5 Device Connection.

.6 Testing (Including cable and channel verification,

qualification and certification).

V4 Administration and Identification.
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Contractor shall furnish and install all miscellaneous items,
accessories, appurtenances, and devices incidental to or
necessary for a sound, secure, and complete installation, without
claim for additional payment, even if such work or components
are not specifically mentioned in the Specification or the
Drawings.

Contractor shall provide system testing and demonstration, proper
commissioning, system documentation, as-built drawings, fraining
and installation manuals, and adequate fraining for the Owner's
personnel, without claim for additional payment.

4 Errors, Omissions and Conflicts:

N

Contractor shall notify the Consultant no later than ten (10) days
prior to submitting the bid of any errors or omissions encountered in
the Drawings, Specification, or other Contract Documents.

Contractor shall use the more expensive material or method
whenever a conflict is encountered between or within Drawings
and Specification, unless Contractor has requested received a
written response (addendum) as to which material or method is
suitable.

5 Related Requirements:

N
2

8

Section 07 84 00 - Firestopping.
Section 26 05 26 — Grounding and Bonding for Electrical System.
Section 27 08 11 - Testing of Structured Cabling Systems.

Section 27 11 16 - Communications Cabinets, Racks, Frames, and
Enclosures.

Section 27 11 19 - Communications Termination Blocks and Patch
Panels.

Section 27 11 23.13 - Communications Cable Management.

Section 27 11 26 - Communications Rack Mounted Power
Protections and Power Strips.

Section 27 15 43 - Communications Faceplates and Connectors.

1.02  ACRONYMS AND ABBREVIATIONS

N ANSI - American Northern Standards Instfitute.

2 AWG - American Wire Gauge.
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3 BICSI - Building Industry Consulting Service International.

4 TDMM - Telecommunications Distribution Methods Manual (BICSI).
5 EIA - Electronics Industry Alliance.

.6 IEEE - Institute of Electrical and Electronics Engineers.

7 ISO - International Standards Organization.

.8 OESC - Ontario Electrical Safety Code.
.9 NFPA - Nafional Fire Protection Agency.
.10 NRTL - Nationally Recognized Testing Laboratory.
1 TIA - Telecommunications Industry Association.
12 UL - Underwriters Laboratories.
1.03  REFERENCES
N Most recent editions and addenda of the following documents:

N ANSI/TIA-568 - Commercial Building Telecommunications Cabling
Standard Set

2 ANSI/TIA-569 - Telecommunications Pathways and Spaces

3 ANSI/TIA-606 - Administration Standard for Telecommunications
Infrastructure

A4 ANSI/TIA-607 - Generic Telecommunications Bonding and

Grounding (Earthing) for Customer Premises

) ANSI/TIA-862 - Structured Cabling Infrastructure Standard for
Intelligent Building Systems

.6 ANSI/TIA-942 - Telecommunications Infrastructure Standard for
Data Centers.

7 ANSI/TIA-1179 - Healthcare Facility Telecommunications
Infrastructure Standard.

8 ANSI/TIA-4966 - Telecommunications Infrastructure Standard for
Educational Facilities.

.9 BICSI/TDMM - Telecommunications Distribution Methods Manual.

.10 TIA-TSB-162 - Telecommunications Cabling Guidelines for Wireless
Access Poinfts.





Mulock House Adaptive

Re-Use, Newmarket
Project No. ED-22-107

COMMUNICATIONS COPPER Section 27 1513
HORIZONTAL CABLING Page 4 of 17

12
A3
14

CSA C22.1 - Canadian Electrical Code Part 1.

UL 444 - Standard for Safety of Communications Cable.

UL 1666 - Standard for Safety of Flame Propagation Height.
Local Authority Having Jurisdiction (AHJ).

Anywhere cabling standards conflict with one another or with
electrical or safety codes, Contractor shall defer to the OESC and
any applicable local codes or ordinances, or default fo the most
stringent requirements listed by either.

1.04  SYSTEM DESCRIPTION

N

3

A4

The Conftractor shall provide, install, test, label and document a complete
horizontal structured cabling system, spanning from a centralized telecom
room(s) (TR) to the telecom outlets (TO), in a star network topology. The
main components of the system are specified below.

Horizontal Cabling

N

The horizontal cabling system extends from the telecom room (TR)
or telecom enclosure (TE) to the work area telecom outlet (TO). It
includes horizontal cable, hardware terminations, jumpers, patch
cords, and may incorporate multiuser telecommunications outlet
assemblies (MUTOAs) and consolidation points (CPs).

Maximum horizontal cable length shall be 90 m (295 ft.),
independently of media type. Where an MUTOA is deployed, the
maximum horizontal copper cable length shall be adjusted
accordingly.

Telecom Room / Enclosure (TR / TE)

N

Telecom Room (TR) is a dedicated and controlled space on each
building floor, used for housing telecommunications equipment,
cable terminations, and cross-connect hardware serving that
particular floor. TR constitutes the recognized connection point
between horizontal and backbone cabling systems. The telecom
standards (ANSI/TIA, BICSI TDMM, etc.) require a minimum of one
telecom room, closet, or enclosure per floor.

Telecom Enclosure (TE) usage is project-specific rather than a
standard requirement. TE is intended to serve relatively smaller floor
areq, and is often used to extend the space and reach of a TR.

Pathways and Raceways
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1.05 SUBMITTALS

Pathways and raceways are conveyance and routing systems for
distributing, supporting and protecting telecom infrastructure
cabling systems. Pathway system type and installation method
shall be suitable for the media being supported and the
environment being traversed.

Pathway and raceway systems shall conform to the standards
specified and referenced in Section 27 05 28 and Section 27 05 36.

Pathway design shall combine contfinuous cable frays and non-
continuous cable supports. Cable frays should, nonetheless, form
the main horizontal cabling pathway, and should be located over
the main corridors, to facilitate access and maintenance tasks.

In low cable density areas, non-continuous supports shall be used
in lieu of a cable tray system, unless otherwise specified in the
design documents.

In open-ceiling spaces where the cable is exposed, a conduit or a
surface raceway shall be used in lieu of non-continuous supports,
to enhance cable protection and aesthetic appearance.

. Provide submittals in accordance with Section 01 33 00.

2 Shop Drawings

N

Conftractor shall submit shop drawings for all components and
equipment used in the project, including, the items listed below.

N Modular Connectors.

2 Telecom Outlet Faceplates.

3 Horizontal Cable.

A4 Patch Panels.

.5 Patch Cables and Equipment Cords.

.6 Telecommunications Enclosures and Racks.

V4 Cable Management Components.

.8 Pathways and Raceways (Cable Trays, Cable Supports,
Conduits, efc.).

.9 Firestopping Material.

3 General Component Data
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J Contractor shall submit the information and documents outlined
below, with respect to all components and products covered
under this Section or installed as part of communications copper
horizontal cabling:

. Product Name, Manufacturer Name, Model Number and
Part Number.

2 Product Datasheets and Specifications.

N Complete specification, including but not limited
to, standards compliance, Category type, fire
rating, environmental rating, number and color
code of pairs, conductor size and material,
insulation type and material, performance and
attenuation parameters, near-end cross talk (NEXT),
cable diameter and weight, jacket type and
material, cable color, etc.

3 Product Manuals (Installation Instructions, User Manuals,
Maintenance Manuals).

4 Deviations

. Confractor shall be responsible for any deviation from Confract
Documents, regardless of whether such deviation or associated
drawings and samples have been reviewed by the Consultant,
unless deviation has been approved in writing by the Consultant
and the Owner.

2 Contractor shall submit an indexed sheet detailing all deviations
from Contract Documents, and shall be responsible for all such
deviations, unless these have been expressly approved in writing
by the Consultant and the Owner.

3 Contractor shall not assume that an approval of an item’s shop
drawing or sample is equivalent to an approval of the item itself.
Deviations shall be treated specifically, and shall be approved
separately as such, in writing by the Consultant and the Owner.

4 Contractor shall be responsible for all deviations, errors and
omissions in the submittal documents and process, regardless of
whether such deviations, errors and omissions have been reviewed
by the Consultant or the Owner.

1.06 CLOSEOUT SUBMITTALS

. Testing and Test Results

. Refer to Section 27 08 11.
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2 Specification and calibration sheets for all test equipment.
3 Contracting firm qualifications and certifications.
A4 Installation tfeam qualifications (by person).
.5 Test results (Infermediate and final test results, as specified in Part 3
- Execution).
2 Contractor shall submit final closeout documents as required by the

Consultant and the Owner. These shall include, but are not limited to, the
following items.

N Test results covering all cable segments and links, in native tester
and PDF formats, or as otherwise specified by the Consultant.

2 Manufacturer and confractor warranties.

3 Complete project manual set, including, product datasheets,
material submittals, training manuals, user manuals, maintenance
manuals and preventive maintenance plan.

4 Spare parts recommendation list.

3 Conftractor shall submit a complete set of as-built drawings in an
accessible AutoCAD format, as specified by the Consultant and the
Owner. As-built drawings shall cover the following.

N Precise location and identification (labels) of all equipment,
including, all data outlets, cables, cable trays, patch panels, racks,
telecom rooms and enclosures, and all other equipment which is
part of the horizontal cabling system.

2 Detailed floor plans of all tfelecom rooms and spaces.
3 Detailed layout of all racks, patch panels, cable trays, pathways,
conduits.
4 Detailed layout of all pathways, cable frays, and cable routes.
4 Conftractor shall submit and mount on the wall of each telecom space or

room, detailed as-built drawings depicting the floorplan, floor area, TO
points, and cabling layout, for that space or room. Drawings shall be
prinfed on ANSI C paper size or larger, shall be laminated, and shall be
approved and wall-mounted in coordination with the Consultant and the
Owner.

1.07  QUALITY ASSURANCE

. Standards for Materials and Equipment
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N Contractor shall provide all materials, equipment, and installations,
in compliance with the latest applicable standards.

2 Installer Qualifications

. Refer to Section 27 05 00 — Common Work Results for
Communications.

1.08 WARRANTY
N Contractor shall ensure each piece of equipment installed including
wiring is warranted by the manufacturer to be free of defects in

operation, material, and workmanship for a period of 20 years from date
of Substantial Completion.

2. PRODUCTS

201 MANUFACTURERS

N CommScope.
Panduit.
Belden.

[].

2.02 CATEGORY 6A DATA COMMUNICATIONS HORIZONTAL CABLE

XN ow

N Category 6A (Class EA) cable shall meet ANSI/TIA-568.2-D Category 6A
component standard. Cable conductors shall consist of 23 AWG copper
wires and shall be twisted in pairs. In addition, Category 6A cable shall
comply with the following specifications and standards:

2 General Requirements

. Cable shall consist of 4 unshielded twisted pairs with no outer
shielding (Cat 6A U/UTP), unless otherwise specified in the design
and expressly approved by the Owner.

2 Cable used in data networking systems shall have a blue color
jacket.
3 Cable conductor insulations shall be color coded in compliance

with the TIA-568 standard.

4 Cable individual conductors shall be 23 AWG copper wires.
Special applications requiring the use of the thinner 24 AWG
conductor in patch cords (short length, max 2 m) shall be
specified and expressly approved by the Owner. Note: Only
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Category 6A cable with 23 AWG solid conductors is permitted in
Permanent Link.

Cable deployed as horizontal permanent link extending from the
telecom enclosure/room to the telecom outlet shall have solid
conductors.

Equipment cable and patch cords shall have stranded
conductors.

Cable shall be properly rated for its use application and its
installation environment (Outdoor/OSP, Plenum/CMP, Riser/CMR,
LSZH, Industrial/Armored, Direct Burial, etc.), as required by the
local and national codes.

Cable weight shall not to exceed 30 Ibs./1000 ft.

3 Standards Compliance and Technical Specification

N

Category 6A cable shall satisfy the following compliance and
technical specification.

Cable shall exceed requirements of ANSI/TIA-568.2-D Category 6A
and ISO 11801 2nd Edition Class EA channels standard.

Cable shall exceed requirements of ANSI/TIA-568.2-D and IEC
61156-5 Category 6A components standard.

Cable shall meet requirements of IEEE 802.3af, IEEE 802.3at and
IEEE 802.3bt for Power over Ethernet (PoOE) applications up to 100
waltts (IEEE 892.3bt Type 4, 4PPOE).

Cable shall meet TIA TSB-184-A / IEEE 802.3bt cable requirements,
and UL listed CMP-LP (0.7A).

Cable shall be characterized up to 500 MHz or higher, as specified
in the ANSI/TIA-568.2-D, Category éA standard.

Cable shall be third-party tested and verified for compliance with
ANSI/TIA-568.2-D, Category 6A.

Cable shall support IEEE 802.3 for TOGBASE-T (10 Gigabit Ethernet),
1000BASE-T (Gigabit Ethernet), 100BASE-T (Fast Ethernet), and
10BASE-T applications up to 100 meters.

4 Safety Standards

N

Category 6A cable shall strictly meet the following specification in
order to achieve compliance with the local and national (CSA)
safety codes and standards.
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2 Cable deployed in the plenum and/or raised floor space (whether

3.

3.01

5

EXECUTION

N

partly or entirely) shall be plenum CMP rated and shall comply with
the CSA FTé or NFPA 262 (UL-910) fire test standards.

3 Cable running between floors in non-plenum area shall be riser
CMR rated and shall comply with the CSA FT4 and UL-1666 fire test
standards.

4 Plenum CMP rated cable (CSA FTé or NFPA 262) may be used in
riser applications, if needed. Riser CMR rated cable, however, is
not approved for use in plenum space and shall not be deployed
therein.

Temperature Rating
N Installation Temperature Range: 32°F to 122°F (0°C to 50°C)

2 Operating Temperature Range: -4°F to 167°F (- 20°C to 75°C)

GENERAL

Comply with the design requirements and industry standards, and with the
applicable local and national codes.

Follow best practices guidelines and applicable industry standards for the
installation of the cable and all horizontal channel components.

Ensure that patch panels, connectors, and all structured cabling
components are compatible with the Category rating of the cable. For
example, if Category 6A cable is used; then, all structured cabling
components shall be Category 6A compatible.

Ensure that all materials, components and equipment being installed are
properly rated (Plenum or Riser), as required by local and national codes.

Install all cables and horizontal channel components (connectors, outlets,
faceplates, jacks, etc.) as instructed in the manuals and specified in the
Drawings.

Provide all installation and mounting accessories and components, such
as, screws, anchors, clamps, hooks and loops, grounding and support
hardware, etc., as required to carry out the installation of the cabling
system.

Furnish all special installation equipment or tools, as needed to properly
complete the installation.
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3.02

Provide appropriate underlay for storage of cable reels. Rolling of cable
reels is not permitted.

Provide all additional material and labour required to rectify a situation
arising from their failure to comply with applicable standards and best
practices guidelines. This equally applies to all damage inflicted to cables
by Contractor during the installation process.

Provide fire blocking material at all fire rated penetrations, as required by
design, standards, and codes.

Seal all conduits where cabling has been installed with re-enterable duct
sealing system, as required by design, standards, and code.

Provide and install bushings on all conduit ends.

Ensure means and methods promote ease of access to cables for
maintenance and testing purposes.

The pathways shown on the Drawings are an approximate representation,
and should not be interpreted as an absolute and accurate layout.
Conduct site surveys, and coordinate with other trades, as required, in
order to determine the exact final pathway layout.

HORIZONTAL CABLING GUIDELINES

Comply with best practices guidelines for horizontal cabling systems.

Install horizontal cabling in a continuous run, from the TR patch panel to
the peripheral telecom outlet. Spliced copper cable is not permitted.

Group and bundle all cables by power level and cable type. Use *hook
and loop” fasteners for bunding cables.

Do not exceed the maximum cable pulling tension specified by the
manufacturer.

Terminate and test all cables.

Install all patch panels inside the data racks, at the specified telecom
spaces. Coordinate with the Owner for installation of network switches.

Perform all cabling tasks in compliance with best practices guidelines,
and applicable industry standards, particularly, BICSI'S TDMM and
ANSI/TIA-568.

Ensure that all horizontal cables, including any required service loops, do
not extend beyond 90 m (295 feet). Identify any areas that cannot be
reached within the 90 meter constraint and report them to the Consultant.
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Contractor shall strictly adhere to this rule, unless a written approval has
been issued by the Consultant.

Provide cable slack (service loop) at both ends of the cable for
maintenance or future cabling system changes. The recommended
lengths (BICSI TDMM) are:

. Minimum of 3 meters in the telecommunications closet for both
twisted-pair and fiber cable

2 Minimum 1 meter for fiber at the outlet.
3 Minimum 30 cm for twisted-pair cable at the outlet.

Ensure that all equipment installed in the horizontal channel including but
not limited to, cable, pathways, conduits, connectors, is properly rated in
compliance with local and national codes. All cables and components
installed partly or entirely in the plenum space shall be plenum rated. All
cables or components installed partly or entirely in the riser space shall be
riser rated. All cables or components installed partly or entirely outdoors
shall be weatherproof and OSP (outside plant) rated.

Install all cable pathways and conduits perpendicular or parallel to the
ceiling structure, unless otherwise specified in the Drawings.

Exercise care and follow proper guidelines during cable installation in
order to prevent damage fo cable and equipment. Use grommets to
protect cable where conduit or chase nipples are not installed around
cut-outs or knockouts.

Conftractor shall not expose cable to water, paint overspray, paint
removal products, water-based pulling lubricants, or any other substances
or environments which can damage or compromise the integrity of the
cable.

Provide metallic isolation barriers to isolate different wiring groups, where
cables with different classifications share a common box or enclosure.

Coordinate as needed with the electrical and mechanical frades in order
to implement a proper earthing and bonding system, and an effective
Electromagnetic Compatibility (EMC) scheme.

Mitigate electromagnetic interference (EMI) by maintaining the
recommended separation between telecom and power (EMI) sources, as
specified by ANSI/TIA-569 and shown in the table below.
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Minimum Separation Distance Between Power and Data Cables
(ANSI/TIA-569)

Minimum Separation Distance
Condition <2 kVA 2 - 5kVA > 5 kVA
in (mm) in (mm) in (mm)

Unshielded power lines or
electrical equipment in proximity | 5 (127) 12 (305) 24 (610)
to open or nonmetal pathways
Unshielded power lines or
electrical equipment in proximity
fo a grounded metal conduit
pathway

Power lines enclosed in a
grounded metal conduit (or
equivalent shielding) in proximity 3 (76) 6 (152)
to a grounded metal conduit
pathway

Electrical motors and
tfransformers

2.5 (64) 6 (152) 12 (305)

48 (1,220)

A7 Do not install telecom cables and power cables in the same pathways,
cable trays, or conduits.

.18 Provide vertical cable support for all cables installed in vertical cable
trays, using properly sized vertical cable supports on every third floor. Use
of nylon cable fies is not permitted.

3.03  CABLE INSTALLATION IN CONDUIT AND DUCT

N Apply best practices when pulling cable inside conduits and ducts.

2 Ensure that pulling tension never exceeds the manufacturer’s
specification.

3 Ensure that cable bending during installation conforms to the
manufacturer’s specifications.

4 Use a pull mandrel one size smaller than the conduit.

.5 Use cable pulling lubricant to reduce friction and tension during cable
pulling.

e Use a dynamometer to measure pulling tension in the case of long or

difficult installations.

7 Use pulling grips suitable for copper cable installations. Contractor shall
consult the cable manufacturer to determine the suitable pulling grip and
method of attachment.
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Seal loose cable ends using cable caps (heat-shrinking type) to protect
them until they are terminated.

Use corner blocks to facilitate the bending of cable. Contractor should
use 45° cable block for bends between 5° and 45°, and 90° corner block
for bends between 45° and 90°.

3.04 CABLE BUNDLING MATERIAL

N

Contractor shall use the appropriate cable bundling and securing
material, in line with industry and best practices standards, o ensure
cable runs are securely held in place, both vertically and horizontally.

Contractor shall not tighten bundling and securing ties and straps around
cables, to avoid deforming cable geometry, and as a result, cable
performance.

Contractor shall only use safe and soft cable fasteners to bundle or secure
cable, such as, “hook and loop” cable fasteners. The use of regular plastic
cable ties is strictly forbidden.

Contractor shall not attach or secure cable runs to other building systems
(such as, electrical or mechanical conduits, HYAC ducts, sprinkler pipes,
ceiling suspension members, etc.).

Contractor shall strictly use plenum rated cable bundling components
inside suspended ceilings, raised floors, and air-handling spaces.

3.05 SYSTEM ADMINISTRATION

N

2

Refer to Section 27 05 53 — Identification for Communication System:s.

Conform to the system administration guidelines of ANSI/TIA-606,
Administration Standard for Telecommunications Infrastructure.

Propose a consistent and comprehensive system administration scheme in
coordination with the Consultant, the Owner and all stakeholders.
Contractor shall seek the Consultant’s or the Owner’s written approval of
the proposed scheme ahead of implementation.

Uniguely identify all components of the installed system by location,
function, unit, and sub-unit.

Identify each location, telecom space, telecom room or enclosure in the
building with a unique alphanumeric identifier.

Identify each system component, including but not limited to, adapter
modules, connectors, cables, patch panels, patch and equipment cords,
cable management devices, grounding system components, power
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cords, faceplates, outlets, cable trays and pathways, racks, enclosures,
etc. with a unique alphanumeric identifier.

V4 Contractor shall supply all the required records and documentation in
compliance with ANSI/TIA 606.

.8 Contractor shall provide an ODBC-compliant database (Open Database

Connectivity), for administration of the cabling system described in this
Section.

3.06 |DENTIFICATION

N Contractor shall seek the =Consultant’s and the Owner’s approval of the
project’s labeling plan, ahead of cable installation.

2 Labeling Cables

. Mark each cable at each endpoint and at all infermediate pull
and access points, and junction boxes with labels that indicate the
origin and destination identifiers, the sheath identifier, and the
stfrand or pair range.

2 Contractor shall mark each horizontal cable on the sheath at
each end with the TR, patch panel, and panel port where cable is
terminated.

3 Labeling Conduits and Pathways

N Contractor shall label conduits and pathways within 0.5 m
(18 inches) of each end, on an exposed and accessible
spoft.

2 Contractor should apply additional labeling, where
possible, at every 3 m (10 feet) of exposed length.

3.07 CABLETESTING
. Refer to Section 27 08 11 for cable testing procedures.

2 Ensure all testing procedures and field-test instruments comply with the
requirements of:

. ANSI/TIA-1152-A, Requirements for Field Test Instruments and
Measurements for Balanced Twisted-Pair Cabling

2 ANSI/TIA-568.0-D, Generic Telecommunications Cabling for
Customer Premises

3 ANSI/TIA-568.1-D, Commercial Building Telecommunications
Cabling Standard
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4 ANSI/TIA 568.2-D, Balanced Twisted-Pair Telecommunications
Cabling and Components Standards

3 Provide all labor, materials, tools, field-test instruments and equipment
required for the complete testing of the work.

4 Test all horizontal UTP cables as instructed below.

.5 Perform tests using a level IV accuracy cable tester, updated with latest
firmware.

.6 Provide all test records in both “native” and pdf formats, as part of the as-

built package.

V4 Unless otherwise specified by the Consultant or the Owner, all horizontal
links and channels shall be tested for the following:

N Wire Map.

2 Length.

3 Propagation Delay.

4 Delay Skew.

5 DC Loop Resistance.

.6 Insertion Loss.

7 NEXT (Near-End Crosstalk).

.8 PS NEXT (Power Sum Near-End Crosstalk).

.9 ACR-N (Atftenuation to Crosstalk Ratio Near-End).

.10 PS ACR-N (Power Sum Atftenuation to Crosstalk Ratio Near-End).
1 ACR-F (Attenuation to Crosstalk Ratio Far-End).

12 PS ACR-F (Power Sum Attenuation to Crosstalk Ratio Far-End).
13 Retfurn Loss.

.8 All horizontal links and channels shall pass the test requirements for
respective cable Category, as specified in ANSI/TIA-568.2-D. Category 6
and 6A cables shall be tested up to 250 MHz and 500 MHz, respectively.

.9 Any cable or link that fails the requirements shall be identified and
corrected.
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3.08  FIRESTOPPING

N
2

Comply with the requirements of Section 07 84 00 - Firestopping.

Comply with the requirements of the latest TIA/EIA-569, Annex A,
Firestopping.

Comply with the requirements of the latest BICSI TDMM, Chapter 7,
Firestop Systems.

Firestop systems shall meet the requirements of ULC Standard CAN/ULC-
S115.

End of Section





		1. General

		1.01 Summary

		.1 This Section covers the supply and installation of a complete Communications Copper Horizontal Cabling system. The scope of work includes, but is not limited to, the following tasks, as well as all tasks specified by the Consultant or the Owner, st...

		.1 Supply, delivery, supervision, coordination, installation, testing and commissioning of a complete horizontal copper cabling system, as specified in the present document, the Contract Documents, and the Drawings.

		.2 Submittal of complete documentation, including, certifications, test reports, progress reports, warranty certificates, manuals, as-built drawings, as specified in the present document and the Contract Documents, and as requested by the Consultant a...



		.2 Contractor shall examine, and is responsible for complying with, the Contract Documents in their entirety, including all relevant Drawings and Specification presented in other Sections and Divisions, regardless of whether such Drawings and Specific...

		.3 Contractor shall provide, install and test a complete Communications Copper Horizontal Cabling system as follows.

		.1 Contractor shall furnish and install all horizontal cabling system equipment, including:

		.1 Horizontal Cables (Permanent links, patch cords and equipment cables).

		.2 Termination Hardware.

		.3 Telecom Outlets.

		.4 Patch Panels.

		.5 Device Connection.

		.6 Testing (Including cable and channel verification, qualification and certification).

		.7 Administration and Identification.



		.2 Contractor shall furnish and install all miscellaneous items, accessories, appurtenances, and devices incidental to or necessary for a sound, secure, and complete installation, without claim for additional payment, even if such work or components a...

		.3 Contractor shall provide system testing and demonstration, proper commissioning, system documentation, as-built drawings, training and installation manuals, and adequate training for the Owner’s personnel, without claim for additional payment.



		.4 Errors, Omissions and Conflicts:

		.1 Contractor shall notify the Consultant no later than ten (10) days prior to submitting the bid of any errors or omissions encountered in the Drawings, Specification, or other Contract Documents.

		.2 Contractor shall use the more expensive material or method whenever a conflict is encountered between or within Drawings and Specification, unless Contractor has requested received a written response (addendum) as to which material or method is sui...



		.5 Related Requirements:

		.1 Section 07 84 00 – Firestopping.

		.2 Section 26 05 26 – Grounding and Bonding for Electrical System.

		.3 Section 27 08 11 – Testing of Structured Cabling Systems.

		.4 Section 27 11 16 – Communications Cabinets, Racks, Frames, and Enclosures.

		.5 Section 27 11 19 – Communications Termination Blocks and Patch Panels.

		.6 Section 27 11 23.13 – Communications Cable Management.

		.7 Section 27 11 26 – Communications Rack Mounted Power Protections and Power Strips.

		.8 Section 27 15 43 – Communications Faceplates and Connectors.





		1.02 Acronyms and Abbreviations

		.1 ANSI - American Northern Standards Institute.

		.2 AWG - American Wire Gauge.

		.3 BICSI - Building Industry Consulting Service International.

		.4 TDMM - Telecommunications Distribution Methods Manual (BICSI).

		.5 EIA - Electronics Industry Alliance.

		.6 IEEE - Institute of Electrical and Electronics Engineers.

		.7 ISO - International Standards Organization.

		.8 OESC – Ontario Electrical Safety Code.

		.9 NFPA - National Fire Protection Agency.

		.10 NRTL - Nationally Recognized Testing Laboratory.

		.11 TIA - Telecommunications Industry Association.

		.12 UL - Underwriters Laboratories.



		1.03 References

		.1 Most recent editions and addenda of the following documents:

		.1 ANSI/TIA-568 - Commercial Building Telecommunications Cabling Standard Set

		.2 ANSI/TIA-569 - Telecommunications Pathways and Spaces

		.3 ANSI/TIA-606 - Administration Standard for Telecommunications Infrastructure

		.4 ANSI/TIA-607 - Generic Telecommunications Bonding and Grounding (Earthing) for Customer Premises

		.5 ANSI/TIA-862 - Structured Cabling Infrastructure Standard for Intelligent Building Systems

		.6 ANSI/TIA-942 - Telecommunications Infrastructure Standard for Data Centers.

		.7 ANSI/TIA-1179 - Healthcare Facility Telecommunications Infrastructure Standard.

		.8 ANSI/TIA-4966 - Telecommunications Infrastructure Standard for Educational Facilities.

		.9 BICSI/TDMM - Telecommunications Distribution Methods Manual.

		.10 TIA-TSB-162 - Telecommunications Cabling Guidelines for Wireless Access Points.

		.11 CSA C22.1 - Canadian Electrical Code Part 1.

		.12 UL 444 - Standard for Safety of Communications Cable.

		.13 UL 1666 - Standard for Safety of Flame Propagation Height.

		.14 Local Authority Having Jurisdiction (AHJ).

		.15 Anywhere cabling standards conflict with one another or with electrical or safety codes, Contractor shall defer to the OESC and any applicable local codes or ordinances, or default to the most stringent requirements listed by either.





		1.04 System Description

		.1 The Contractor shall provide, install, test, label and document a complete horizontal structured cabling system, spanning from a centralized telecom room(s) (TR) to the telecom outlets (TO), in a star network topology. The main components of the sy...

		.2 Horizontal Cabling

		.1 The horizontal cabling system extends from the telecom room (TR) or telecom enclosure (TE) to the work area telecom outlet (TO). It includes horizontal cable, hardware terminations, jumpers, patch cords, and may incorporate multiuser telecommunicat...

		.2 Maximum horizontal cable length shall be 90 m (295 ft.), independently of media type. Where an MUTOA is deployed, the maximum horizontal copper cable length shall be adjusted accordingly.



		.3 Telecom Room / Enclosure (TR / TE)

		.1 Telecom Room (TR) is a dedicated and controlled space on each building floor, used for housing telecommunications equipment, cable terminations, and cross-connect hardware serving that particular floor. TR constitutes the recognized connection poin...

		.2 Telecom Enclosure (TE) usage is project-specific rather than a standard requirement. TE is intended to serve relatively smaller floor area, and is often used to extend the space and reach of a TR.



		.4 Pathways and Raceways

		.1 Pathways and raceways are conveyance and routing systems for distributing, supporting and protecting telecom infrastructure cabling systems. Pathway system type and installation method shall be suitable for the media being supported and the environ...

		.2 Pathway and raceway systems shall conform to the standards specified and referenced in Section 27 05 28 and Section 27 05 36.

		.3 Pathway design shall combine continuous cable trays and non-continuous cable supports. Cable trays should, nonetheless, form the main horizontal cabling pathway, and should be located over the main corridors, to facilitate access and maintenance ta...

		.4 In low cable density areas, non-continuous supports shall be used in lieu of a cable tray system, unless otherwise specified in the design documents.

		.5 In open-ceiling spaces where the cable is exposed, a conduit or a surface raceway shall be used in lieu of non-continuous supports, to enhance cable protection and aesthetic appearance.





		1.05 Submittals

		.1 Provide submittals in accordance with Section 01 33 00.

		.2 Shop Drawings

		.1 Contractor shall submit shop drawings for all components and equipment used in the project, including, the items listed below.

		.1 Modular Connectors.

		.2 Telecom Outlet Faceplates.

		.3 Horizontal Cable.

		.4 Patch Panels.

		.5 Patch Cables and Equipment Cords.

		.6 Telecommunications Enclosures and Racks.

		.7 Cable Management Components.

		.8 Pathways and Raceways (Cable Trays, Cable Supports, Conduits, etc.).

		.9 Firestopping Material.





		.3 General Component Data

		.1 Contractor shall submit the information and documents outlined below, with respect to all components and products covered under this Section or installed as part of communications copper horizontal cabling:

		.1 Product Name, Manufacturer Name, Model Number and Part Number.

		.2 Product Datasheets and Specifications.

		.1 Complete specification, including but not limited to, standards compliance, Category type, fire rating, environmental rating, number and color code of pairs, conductor size and material, insulation type and material, performance and attenuation par...



		.3 Product Manuals (Installation Instructions, User Manuals, Maintenance Manuals).





		.4 Deviations

		.1 Contractor shall be responsible for any deviation from Contract Documents, regardless of whether such deviation or associated drawings and samples have been reviewed by the Consultant, unless deviation has been approved in writing by the Consultant...

		.2 Contractor shall submit an indexed sheet detailing all deviations from Contract Documents, and shall be responsible for all such deviations, unless these have been expressly approved in writing by the Consultant and the Owner.

		.3 Contractor shall not assume that an approval of an item’s shop drawing or sample is equivalent to an approval of the item itself. Deviations shall be treated specifically, and shall be approved separately as such, in writing by the Consultant and t...

		.4 Contractor shall be responsible for all deviations, errors and omissions in the submittal documents and process, regardless of whether such deviations, errors and omissions have been reviewed by the Consultant or the Owner.





		1.06 Closeout Submittals

		.1 Testing and Test Results

		.1 Refer to Section 27 08 11.

		.2 Specification and calibration sheets for all test equipment.

		.3 Contracting firm qualifications and certifications.

		.4 Installation team qualifications (by person).

		.5 Test results (Intermediate and final test results, as specified in Part 3 - Execution).



		.2 Contractor shall submit final closeout documents as required by the Consultant and the Owner. These shall include, but are not limited to, the following items.

		.1 Test results covering all cable segments and links, in native tester and PDF formats, or as otherwise specified by the Consultant.

		.2 Manufacturer and contractor warranties.

		.3 Complete project manual set, including, product datasheets, material submittals, training manuals, user manuals, maintenance manuals and preventive maintenance plan.

		.4 Spare parts recommendation list.



		.3 Contractor shall submit a complete set of as-built drawings in an accessible AutoCAD format, as specified by the Consultant and the Owner. As-built drawings shall cover the following.

		.1 Precise location and identification (labels) of all equipment, including, all data outlets, cables, cable trays, patch panels, racks, telecom rooms and enclosures, and all other equipment which is part of the horizontal cabling system.

		.2 Detailed floor plans of all telecom rooms and spaces.

		.3 Detailed layout of all racks, patch panels, cable trays, pathways, conduits.

		.4 Detailed layout of all pathways, cable trays, and cable routes.



		.4 Contractor shall submit and mount on the wall of each telecom space or room, detailed as-built drawings depicting the floorplan, floor area, TO points, and cabling layout, for that space or room. Drawings shall be printed on ANSI C paper size or la...



		1.07 Quality Assurance

		.1 Standards for Materials and Equipment

		.1 Contractor shall provide all materials, equipment, and installations, in compliance with the latest applicable standards.



		.2 Installer Qualifications

		.1 Refer to Section 27 05 00 – Common Work Results for Communications.





		1.08 Warranty

		.1 Contractor shall ensure each piece of equipment installed including wiring is warranted by the manufacturer to be free of defects in operation, material, and workmanship for a period of 20 years from date of Substantial Completion.





		2. Products

		2.01 Manufacturers

		.1 CommScope.

		.2 Panduit.

		.3 Belden.

		.4 [ ].



		2.02 Category 6A Data Communications Horizontal Cable

		.1 Category 6A (Class EA) cable shall meet ANSI/TIA-568.2-D Category 6A component standard. Cable conductors shall consist of 23 AWG copper wires and shall be twisted in pairs. In addition, Category 6A cable shall comply with the following specificati...

		.2 General Requirements

		.1 Cable shall consist of 4 unshielded twisted pairs with no outer shielding (Cat 6A U/UTP), unless otherwise specified in the design and expressly approved by the Owner.

		.2 Cable used in data networking systems shall have a blue color jacket.

		.3 Cable conductor insulations shall be color coded in compliance with the TIA-568 standard.

		.4 Cable individual conductors shall be 23 AWG copper wires. Special applications requiring the use of the thinner 24 AWG conductor in patch cords (short length, max 2 m) shall be specified and expressly approved by the Owner. Note: Only Category 6A c...

		.5 Cable deployed as horizontal permanent link extending from the telecom enclosure/room to the telecom outlet shall have solid conductors.

		.6 Equipment cable and patch cords shall have stranded conductors.

		.7 Cable shall be properly rated for its use application and its installation environment (Outdoor/OSP, Plenum/CMP, Riser/CMR, LSZH, Industrial/Armored, Direct Burial, etc.), as required by the local and national codes.

		.8 Cable weight shall not to exceed 30 lbs./1000 ft.



		.3 Standards Compliance and Technical Specification

		.1 Category 6A cable shall satisfy the following compliance and technical specification.

		.2 Cable shall exceed requirements of ANSI/TIA-568.2-D Category 6A and ISO 11801 2nd Edition Class EA channels standard.

		.3 Cable shall exceed requirements of ANSI/TIA-568.2-D and IEC 61156-5 Category 6A components standard.

		.4 Cable shall meet requirements of IEEE 802.3af, IEEE 802.3at and IEEE 802.3bt for Power over Ethernet (PoE) applications up to 100 watts (IEEE 892.3bt Type 4, 4PPoE).

		.5 Cable shall meet TIA TSB-184-A / IEEE 802.3bt cable requirements, and UL listed CMP-LP (0.7A).

		.6 Cable shall be characterized up to 500 MHz or higher, as specified in the ANSI/TIA-568.2-D, Category 6A standard.

		.7 Cable shall be third-party tested and verified for compliance with ANSI/TIA-568.2-D, Category 6A.

		.8 Cable shall support IEEE 802.3 for 10GBASE-T (10 Gigabit Ethernet), 1000BASE-T (Gigabit Ethernet), 100BASE-T (Fast Ethernet), and 10BASE-T applications up to 100 meters.



		.4 Safety Standards

		.1 Category 6A cable shall strictly meet the following specification in order to achieve compliance with the local and national (CSA) safety codes and standards.

		.2 Cable deployed in the plenum and/or raised floor space (whether partly or entirely) shall be plenum CMP rated and shall comply with the CSA FT6 or NFPA 262 (UL-910) fire test standards.

		.3 Cable running between floors in non-plenum area shall be riser CMR rated and shall comply with the CSA FT4 and UL-1666 fire test standards.

		.4 Plenum CMP rated cable (CSA FT6 or NFPA 262) may be used in riser applications, if needed. Riser CMR rated cable, however, is not approved for use in plenum space and shall not be deployed therein.



		.5 Temperature Rating

		.1 Installation Temperature Range: 32 F to 122 F (0 C to 50 C)

		.2 Operating Temperature Range: -4 F to 167 F (- 20 C to 75 C)







		3. Execution

		3.01 General

		.1 Comply with the design requirements and industry standards, and with the applicable local and national codes.

		.2 Follow best practices guidelines and applicable industry standards for the installation of the cable and all horizontal channel components.

		.3 Ensure that patch panels, connectors, and all structured cabling components are compatible with the Category rating of the cable. For example, if Category 6A cable is used; then, all structured cabling components shall be Category 6A compatible.

		.4 Ensure that all materials, components and equipment being installed are properly rated (Plenum or Riser), as required by local and national codes.

		.5 Install all cables and horizontal channel components (connectors, outlets, faceplates, jacks, etc.) as instructed in the manuals and specified in the Drawings.

		.6 Provide all installation and mounting accessories and components, such as, screws, anchors, clamps, hooks and loops, grounding and support hardware, etc., as required to carry out the installation of the cabling system.

		.7 Furnish all special installation equipment or tools, as needed to properly complete the installation.

		.8 Provide appropriate underlay for storage of cable reels. Rolling of cable reels is not permitted.

		.9 Provide all additional material and labour required to rectify a situation arising from their failure to comply with applicable standards and best practices guidelines. This equally applies to all damage inflicted to cables by Contractor during the...

		.10 Provide fire blocking material at all fire rated penetrations, as required by design, standards, and codes.

		.11 Seal all conduits where cabling has been installed with re-enterable duct sealing system, as required by design, standards, and code.

		.12 Provide and install bushings on all conduit ends.

		.13 Ensure means and methods promote ease of access to cables for maintenance and testing purposes.

		.14 The pathways shown on the Drawings are an approximate representation, and should not be interpreted as an absolute and accurate layout. Conduct site surveys, and coordinate with other trades, as required, in order to determine the exact final path...



		3.02 Horizontal Cabling Guidelines

		.1 Comply with best practices guidelines for horizontal cabling systems.

		.2 Install horizontal cabling in a continuous run, from the TR patch panel to the peripheral telecom outlet. Spliced copper cable is not permitted.

		.3 Group and bundle all cables by power level and cable type. Use “hook and loop” fasteners for bunding cables.

		.4 Do not exceed the maximum cable pulling tension specified by the manufacturer.

		.5 Terminate and test all cables.

		.6 Install all patch panels inside the data racks, at the specified telecom spaces. Coordinate with the Owner for installation of network switches.

		.7 Perform all cabling tasks in compliance with best practices guidelines, and applicable industry standards, particularly, BICSI’S TDMM and ANSI/TIA-568.

		.8 Ensure that all horizontal cables, including any required service loops, do not extend beyond 90 m (295 feet). Identify any areas that cannot be reached within the 90 meter constraint and report them to the Consultant. Contractor shall strictly adh...

		.9 Provide cable slack (service loop) at both ends of the cable for maintenance or future cabling system changes. The recommended lengths (BICSI TDMM) are:

		.1 Minimum of 3 meters in the telecommunications closet for both twisted-pair and fiber cable

		.2 Minimum 1 meter for fiber at the outlet.

		.3 Minimum 30 cm for twisted-pair cable at the outlet.



		.10 Ensure that all equipment installed in the horizontal channel including but not limited to, cable, pathways, conduits, connectors, is properly rated in compliance with local and national codes. All cables and components installed partly or entirel...

		.11 Install all cable pathways and conduits perpendicular or parallel to the ceiling structure, unless otherwise specified in the Drawings.

		.12 Exercise care and follow proper guidelines during cable installation in order to prevent damage to cable and equipment. Use grommets to protect cable where conduit or chase nipples are not installed around cut-outs or knockouts.

		.13 Contractor shall not expose cable to water, paint overspray, paint removal products, water-based pulling lubricants, or any other substances or environments which can damage or compromise the integrity of the cable.

		.14 Provide metallic isolation barriers to isolate different wiring groups, where cables with different classifications share a common box or enclosure.

		.15 Coordinate as needed with the electrical and mechanical trades in order to implement a proper earthing and bonding system, and an effective Electromagnetic Compatibility (EMC) scheme.

		.16 Mitigate electromagnetic interference (EMI) by maintaining the recommended separation between telecom and power (EMI) sources, as specified by ANSI/TIA-569 and shown in the table below.

		.17 Do not install telecom cables and power cables in the same pathways, cable trays, or conduits.

		.18 Provide vertical cable support for all cables installed in vertical cable trays, using properly sized vertical cable supports on every third floor. Use of nylon cable ties is not permitted.



		3.03 Cable Installation in Conduit and Duct

		.1 Apply best practices when pulling cable inside conduits and ducts.

		.2 Ensure that pulling tension never exceeds the manufacturer’s specification.

		.3 Ensure that cable bending during installation conforms to the manufacturer’s specifications.

		.4 Use a pull mandrel one size smaller than the conduit.

		.5 Use cable pulling lubricant to reduce friction and tension during cable pulling.

		.6 Use a dynamometer to measure pulling tension in the case of long or difficult installations.

		.7 Use pulling grips suitable for copper cable installations. Contractor shall consult the cable manufacturer to determine the suitable pulling grip and method of attachment.

		.8 Seal loose cable ends using cable caps (heat-shrinking type) to protect them until they are terminated.

		.9 Use corner blocks to facilitate the bending of cable. Contractor should use 45  cable block for bends between 5  and 45 , and 90  corner block for bends between 45  and 90 .



		3.04 Cable Bundling Material

		.1 Contractor shall use the appropriate cable bundling and securing material, in line with industry and best practices standards, to ensure cable runs are securely held in place, both vertically and horizontally.

		.2 Contractor shall not tighten bundling and securing ties and straps around cables, to avoid deforming cable geometry, and as a result, cable performance.

		.3 Contractor shall only use safe and soft cable fasteners to bundle or secure cable, such as, “hook and loop” cable fasteners. The use of regular plastic cable ties is strictly forbidden.

		.4 Contractor shall not attach or secure cable runs to other building systems (such as, electrical or mechanical conduits, HVAC ducts, sprinkler pipes, ceiling suspension members, etc.).

		.5 Contractor shall strictly use plenum rated cable bundling components inside suspended ceilings, raised floors, and air-handling spaces.



		3.05 System Administration

		.1 Refer to Section 27 05 53 – Identification for Communication Systems.

		.2 Conform to the system administration guidelines of ANSI/TIA-606, Administration Standard for Telecommunications Infrastructure.

		.3 Propose a consistent and comprehensive system administration scheme in coordination with the Consultant, the Owner and all stakeholders. Contractor shall seek the Consultant’s or the Owner’s written approval of the proposed scheme ahead of implemen...

		.4 Uniquely identify all components of the installed system by location, function, unit, and sub-unit.

		.5 Identify each location, telecom space, telecom room or enclosure in the building with a unique alphanumeric identifier.

		.6 Identify each system component, including but not limited to, adapter modules, connectors, cables, patch panels, patch and equipment cords, cable management devices, grounding system components, power cords, faceplates, outlets, cable trays and pat...

		.7 Contractor shall supply all the required records and documentation in compliance with ANSI/TIA 606.

		.8 Contractor shall provide an ODBC-compliant database (Open Database Connectivity), for administration of the cabling system described in this Section.



		3.06 Identification

		.1 Contractor shall seek the =Consultant’s and the Owner’s approval of the project’s labeling plan, ahead of cable installation.

		.2 Labeling Cables

		.1 Mark each cable at each endpoint and at all intermediate pull and access points, and junction boxes with labels that indicate the origin and destination identifiers, the sheath identifier, and the strand or pair range.

		.2 Contractor shall mark each horizontal cable on the sheath at each end with the TR, patch panel, and panel port where cable is terminated.

		.3 Labeling Conduits and Pathways

		.1 Contractor shall label conduits and pathways within 0.5 m (18 inches) of each end, on an exposed and accessible spot.

		.2 Contractor should apply additional labeling, where possible, at every 3 m (10 feet) of exposed length.







		3.07 Cable Testing

		.1 Refer to Section 27 08 11 for cable testing procedures.

		.2 Ensure all testing procedures and field-test instruments comply with the requirements of:

		.1 ANSI/TIA-1152-A, Requirements for Field Test Instruments and Measurements for Balanced Twisted-Pair Cabling

		.2 ANSI/TIA-568.0-D, Generic Telecommunications Cabling for Customer Premises

		.3 ANSI/TIA-568.1-D, Commercial Building Telecommunications Cabling Standard

		.4 ANSI/TIA 568.2-D, Balanced Twisted-Pair Telecommunications Cabling and Components Standards



		.3 Provide all labor, materials, tools, field-test instruments and equipment required for the complete testing of the work.

		.4 Test all horizontal UTP cables as instructed below.

		.5 Perform tests using a level IV accuracy cable tester, updated with latest firmware.

		.6 Provide all test records in both “native” and pdf formats, as part of the as-built package.

		.7 Unless otherwise specified by the Consultant or the Owner, all horizontal links and channels shall be tested for the following:

		.1 Wire Map.

		.2 Length.

		.3 Propagation Delay.

		.4 Delay Skew.

		.5 DC Loop Resistance.

		.6 Insertion Loss.

		.7 NEXT (Near-End Crosstalk).

		.8 PS NEXT (Power Sum Near-End Crosstalk).

		.9 ACR-N (Attenuation to Crosstalk Ratio Near-End).

		.10 PS ACR-N (Power Sum Attenuation to Crosstalk Ratio Near-End).

		.11 ACR-F (Attenuation to Crosstalk Ratio Far-End).

		.12 PS ACR-F (Power Sum Attenuation to Crosstalk Ratio Far-End).

		.13 Return Loss.



		.8 All horizontal links and channels shall pass the test requirements for respective cable Category, as specified in ANSI/TIA-568.2-D. Category 6 and 6A cables shall be tested up to 250 MHz and 500 MHz, respectively.

		.9 Any cable or link that fails the requirements shall be identified and corrected.



		3.08 Firestopping

		.1 Comply with the requirements of Section 07 84 00 – Firestopping.

		.2 Comply with the requirements of the latest TIA/EIA-569, Annex A, Firestopping.

		.3 Comply with the requirements of the latest BICSI TDMM, Chapter 7, Firestop Systems.

		.4 Firestop systems shall meet the requirements of ULC Standard CAN/ULC-S115.
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1.

GENERAL

1.01  SECTION INCLUDES

. Wireless Access Points for Wi-Fi network communications.

PRODUCTS

201  OWNER-SUPPLIED PRODUCTS

N WAP (Wireless Access Points).

N Issued by Owner to this Contractor for installation at locations as
indicated on the drawings.

2 Power Over Ethernet (PoE) powered.

EXECUTION

3.01 INSTALLATION
N Allow for site wireless survey for the final locations of WAPs.

2 Allow for 5 m cable slack at WAP outlets end for final location adjustment.

End of Section





		1. General

		1.01 Section Includes

		.1 Wireless Access Points for Wi-Fi network communications.





		2. Products

		2.01 Owner-Supplied Products

		.1 WAP (Wireless Access Points).

		.1 Issued by Owner to this Contractor for installation at locations as indicated on the drawings.

		.2 Power Over Ethernet (PoE) powered.







		3. Execution

		3.01 Installation

		.1 Allow for site wireless survey for the final locations of WAPs.

		.2 Allow for 5 m cable slack at WAP outlets end for final location adjustment.







