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SECTION 26 2800
LOW VOLTAGE CIRCUIT PROTECTIVE DEVICES

PART 1 - GENERAL
1.1 SUMMARY

A

Section Includes:
1. Thermal Magnetic Molded Case Circuit Breakers.
2. Electronic Trip Molded Case Circuit Breakers.

3. Fusible switches and fuses.

1.2 REFERENCES

A

The circuit breaker(s) referenced herein shall be designed and manufactured according to the
latest revision of the following standards.

1. ANSI/NFPA 70 - National Electrical Code (NEC).

2. NEMA AB 1 - (National Electrical Manufacturers Association) Molded Case Circuit
Breakers and Molded Case Switches.

3. UL 489 - (Underwriters Laboratories Inc.) Molded Case Circuit Breakers and Circuit
Breaker Enclosures.

4, UL 943 - Standard for Ground Fault Circuit Interrupters.
UL 1053 — Ground Fault Sensing and Relaying Equipment.

CSA C22.2 No. 5 - (Canadian Standard Association) Molded Case Circuit Breakers,
Molded Case Switches and Circuit Breaker Enclosures.

7. Federal Specification W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and
Service.

8. Federal Specification W-C-865 - Fusible Switches.
9. IEC 60947 — Low Voltage Switchgear and Control Gear — Part 2: Circuit Breakers.
10. IEC 61000-4 Series — Electromagnetic Compatibility.

1.3 SYSTEM DESCRIPTION

A

Provide overcurrent protective devices as specified herein and as shown on schedules and/or
drawings.

1.4 SUBMITTALS

A

Provide submittals for products in accordance with Section 26 0000 - Electrical General
Requirements and Division 1.

Product Data: Submit product data showing material proposed. Submit sufficient information
to determine compliance with the Drawings and Specifications. Submit product data for each
type of overcurrent protective device, ground fault protector, accessory, and component
indicated. Include dimensions and manufacturer’s technical data on features, performance,
electrical characteristics, ratings, and finishes.

Provide outline drawings with dimensions, and ratings for voltage, amperage and maximum
interruption.  Include instructions for circuit breaker mounting, trip unit functions and
adjustments, trouble shooting, accessories and wiring diagrams.
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D. Coordination data to check protective devices: Manufacturer shall provide electronic and hard
copy time/current characteristic trip curves (and Ip & It let through curves for current limiting
circuit breakers) for each type of circuit breaker.

E. Provide information required to verify compliance with the short circuit withstand and
interrupting ratings, as shown on the Drawings or further stated in these Specifications.
1.5 QUALITY ASSURANCE

A. Devices shall be the latest approved design as manufactured by a nationally recognized
manufacturer and in conformity with applicable standards and UL listings.

B. Nationally Recognized Testing Laboratory (NRTL) Labeling: Electrical equipment and
conductors installed in the State of Alaska must be “Approved,” “Certified,” “Identified,” or
“Listed” and “Labeled” to establish that the electrical equipment is safe, free of electrical shock
and fire hazard, and suitable for the purpose for which it is intended to be used. The
manufacturer shall have the specific authorization of one of the Occupational Safety and
Health Administration (OSHA) approved Nationally Recognized Testing Laboratories (NRTLS)
in accordance with the applicable national standards to label the equipment as suitable.

C. The overcurrent protection device manufacturing facility shall be Registered by Underwriters
Laboratories Inc. to the International Organization for Standardization ISO 9000 Series
Standards for quality.

PART 2 - PRODUCTS
21 PRODUCT

A. The existing panel boards are equipment from Cutler-Hammer.
2.2 MOLDED CASE CIRCUIT BREAKERS

A. General Characteristics:

1. Circuit breakers shall be constructed using glass reinforced insulating material. Current
carrying components shall be completely isolated from the handle, and the accessory
mounting area.

2. Circuit breakers shall have an over center, trip free, toggle operating mechanism which
shall provide quick make, quick break contact action. The circuit breaker shall have
common tripping of all poles.

3. The circuit breaker handle shall reside in a tripped position between on and off to provide
local trip indication. Circuit breaker escutcheon shall be clearly marked on and off in
addition to providing international I/O markings.

4. The maximum ampere rating and UL, IEC, or other certification standards with applicable
voltage systems and corresponding interrupting ratings shall be clearly marked on face of
circuit breaker.

5. Each circuit breaker shall be equipped with a push-to-trip button, located on the face of
the circuit breaker to mechanically operate the circuit breaker tripping mechanism for
maintenance and testing purposes (except Type QO/EDB/EGB/EJB).

6. MCCBs shall be able to receive a device for locking in the isolated position. MCCBs that
serve as the main service disconnect shall be provided with a device for locking in the
isolated position.

7. Electronic components shall withstand temperatures up to 221°F (105°C).

Unalaska Public Library 26 2800 - 2 Low Voltage Circuit Protective Devices



Update and Reprint

Unalaska Public Library October 8, 2021
Library Expansion Project

8. Circuit breakers shall be UL listed to accept field installable/removable mechanical type
lugs (except Type (except Type QO/EDB/EGB/EJB/QB/QD/QG/QJ).

9. Lugs shall be UL listed to accept solid (not larger than #8 AWG) and/or stranded copper
and aluminum conductors. Lugs shall be suitable for 75°C rated wire or 90 C rated wire,
sized according to the 167°F (75°C) temperature rating in the NEC.

10.
B. Trip Unit:
1. General:

a. Circuit breakers with permanent trip units shall be UL listed for reverse connection
without restrictive line and load markings and shall be suitable for mounting in any
position.

b.  The trip units shall not augment overall circuit breaker volume.
2. Thermal Magnetic
a. Basis of Design: Cutler Hammer
1). General:

a) Thermal trip elements shall be factory preset and sealed. Circuit breakers
shall be true RMS sensing and thermally responsive to protect circuit
conductor(s) in a 104 F (40 C) ambient temperature. Circuit breaker frame
sizes above 150 amperes shall have a single magnetic trip adjustment
located on the front of the circuit breaker

C. Accessories:
1. General:

a. Circuit breakers shall be equipped with UL listed electrical accessories as noted on
the Drawings or schedules or they may be field installable.

b. The addition of auxiliaries shall not increase the volume of the circuit breaker.
2. Handle Accessories:
a. Provide circuit breaker handle accessories required for locking handle in the on and
off position.
D.
PART 3 - EXECUTION
3.1  INSTALLATION
A. Installation shall be in accordance with reviewed product data, final shop drawings,
manufacturer's written recommendations, and as indicated on the Drawings. Install circuit

breakers in accordance with manufacturer’s instructions, the National Electrical Code and
applicable local codes.

B. Size devices as shown and specified, or as required by the load being served.
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3.2 ARC FLASH LABELING

A. Provide arc flash labels for equipment that provides all of the following:
1. Nominal system voltage
2. Arc flash boundary
3. Atleast one of the following:

a. Available incident energy level or arc flash PPE Category in NFPA 70E, Standard for
Electrical Safety

b. Minimum arc rating of clothing

c. Site specific level of PPE

END OF SECTION 26 2800
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SECTION 26 2816
ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL
1.1 SUMMARY

A. This section includes general requirements, products, and methods of execution relating to
fusible and non-fusible disconnecting devices approved for use on this project.

B. Related Sections:
1. 26 0519 - Low Voltage Electrical Power Conductors and Cables
2. 26 0526 - Grounding and Bonding for Electrical Systems
3. 26 0529 - Hangars and Supports for Electrical Systems

4. 26 0553 - Identification for Electrical Systems
1.2 SUBMITTALS

A. Provide submittals for products in accordance with Section 26 0000 - Electrical General
Requirements and Division 1.
1.3 QUALITY ASSURANCE

A. Devices shall be of the latest approved design as manufactured by a nationally recognized
manufacturer and in conformity with U.L. listings and the governing NEMA standards.

B. Disconnects shall be of the same manufacturer as switchboards and panelboards.
PART 2 - PRODUCTS
21 SAFETY SWITCHES

A. Safety switches, fusible and non-fusible, shall conform to NEMA Standard KS1 for type HD
(Heavy Duty) unless otherwise noted.

1. Switch Interior: Switches shall have switch blades that are fully visible in the OFF
position when the door is open. Switches shall be of dead front construction with
permanently attached arc suppressers. Lugs shall be UL listed for copper and/or
aluminum cables and be front removable.

2. Switch Mechanism: Switches shall have a quick-make and quick-break operating handle
and mechanism that shall be an integral part of the box, not the cover. Switches shall
have a defeatable dual cover interlock to prevent unauthorized opening of the switch door
in the ON position or closing of the switch mechanism with the door open. The switch
shall be capable of being locked in the OFF position with three (3) padlocks.

3. Enclosures: Switch enclosure shall be suitable for the environment in which the switch is
mounted. NEMA 1 enclosure shall be code gauge, UL-98, sheet steel, treated with a rust
inhibiting phosphate and finished in gray, baked enamel. NEMA 3R enclosure--same
requirements as NEMA 1 except galvanized prior to painting.

4. Rating: Ampere, volt and horsepower ratings, as well as number of poles and presence
of neutral bar shall be shown on the nameplate.
2.2 CIRCUIT BREAKERS

A. Circuit breakers used as disconnects shall meet requirements specified in Section 26 2800 —
Low Voltage Circuit Protective Devices. Enclosures for same shall meet the requirements as
specified above.
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PART 3 - EXECUTION
3.1 INSTALLATION

A. Coordinate details pertaining to size of motor and/or equipment, location and requirements to
enclosure, ratings, etc., so as to provide the most suitable unit for the intended purpose.

B. Provide nameplates for disconnects. Coordinate names with mechanical equipment lists.

C. Where the rating of a fused disconnect exceeds the ampacity of the conductors being
protected, a permanent label noting maximum fuse size shall be installed in a conspicuous
location within the switch.

D. Where recommended or required by the equipment manufacturer, or required by underwriters'
laboratories, disconnects shall be the fusible type, fused in accordance with the equipment

nameplate information.

E. Provide code required disconnects. For equipment under the jurisdiction of the IMC, provide a
disconnect within sight of the equipment.

END OF SECTION 26 2816
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SECTION 26 2900
LOW VOLTAGE CONTROLLERS

PART 1 - GENERAL
1.1 SUMMARY

A. This section includes general requirements, products, and methods of execution relating to
manual and magnetic motor starters provided in this and other Divisions. Overloads shall be
furnished and installed in Divisions 26, 27 and 28.

B. Related Sections:

1. 26 0553 - Identification for Electrical Systems
1.2 REFERENCES

A. National Electrical Manufacturers Association:
1. NEMA AB 1 - Molded Case Circuit Breakers and Molded Case Switches.
2. NEMAFU 1 - Low Voltage Cartridge Fuses.

3. NEMA ICS 2 - Industrial Control and Systems: Controllers, Contactors and Overload
Relays, Rated Not More Than 2000 Volts AC or 750 Volts DC.

4. NEMAICS 5 - Industrial Control and Systems: Control Circuit and Pilot Devices.
NEMA ICS 6 - Industrial Control and Systems: Enclosures.

6. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts
Maximum).

B. B. International Electrical Testing Association:

1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution
Equipment and Systems.
1.3 SUBMITTALS

A. Provide submittals for products in accordance with Section 26 0000 - Electrical General
Requirements and Division 1.
1.4 QUALITY ASSURANCE

A. Equipment shall be of the latest approved design as manufactured by a nationally recognized
manufacturer and in conformity with the governing standards.

PART 2 - PRODUCTS
2.1 BASIS OF DESIGN

A. The Basis of Design is equipment from Square D by Schneider Electric to set a standard for
quality. Equipment from alternative systems will be considered providing that sufficient
documentation is provided to satisfy the CONTRACTING AGENCY that the equipment meets
the requirements of the Specifications, and matches the Basis of Design on all points which
are pertinent to the Project.

2.2 AC FRACTIONAL MANUAL STARTERS

A. The manual starter shall consist of a manually operated toggle switch equipped with red pilot
light and melting alloy type thermal overload relay.
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B. Thermal unit shall be one piece construction and interchangeable. Starter shall be inoperative
if thermal unit is removed.
2.3 AC MANUAL STARTERS--LINE VOLTAGE TYPE

A. Manual starters shall be constructed and tested in accordance with the latest published NEMA
standards.

B. The manual starters shall consist of a manually operated switch equipped with red pilot light
and melting alloy type thermal overload relays in every phase conductor. Thermal units shall
be one piece construction and the starter shall be inoperative if any thermal unit is removed.

C. Starters shall be furnished in a NEMA 1 general purpose enclosure unless otherwise indicated
on the plans or required by the conditions of the area in which they are installed.
2.4 AC MAGNETIC STARTERS--LINE VOLTAGE TYPE

A. Motor starters shall be across-the-line magnetic type rated in accordance with NEMA
standards, sizes and horsepower ratings.

B. Starters shall be mounted in NEMA 1 general purpose enclosures unless otherwise indicated
on plans or required by the conditions of the area in which they are installed.

C. Starters shall be furnished with overload relays in every phase conductor and starters shall be
inoperative if any overload unit is removed.

1. Overload relays shall be bimetallic type. Thermal units shall be of one-piece construction
and interchangeable.

D. Starters through NEMA size five (5) shall be equipped with double break silver alloy contacts.
Contacts shall be replaceable without removing power wiring or removing starter from panel.

E. Coils shall be of molded construction and shall be 120 VAC. Starters shall have a fused 120V
control power transformer in enclosure, or alternatively on 120/208 or 120/240 volt systems,
the power system neutral conductor may be utilized. In all cases, control power shall be
disconnected by the starter disconnecting means, unless otherwise specifically approved.

F. Starters shall be suitable for field addition of at least four (4) auxiliary electrical interlocks of
any arrangement, normally open or normally closed.

G. Starters shall have enclosure mounted red running pilot light and Hand-Off-Auto switch.
25 AC COMBINATION STARTERS WITH FUSIBLE DISCONNECT SWITCH OR CIRCUIT
BREAKER

A. Combination starters shall be manufactured in accordance with the latest published NEMA
standards, sizes and horsepower ratings.

B. Disconnect switch combination starters shall consist of a visible blade disconnect switch and a
motor starter.

C. Combination starters shall be mounted in NEMA 1 general purpose enclosures unless

otherwise indicated on the plans or required by the conditions of the area in which they are
installed.
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D. The disconnect handle used on combination starters shall always be in control of the
disconnect device with the door opened or closed. The disconnect handle shall be clearly
marked as to whether the disconnect device is "on" or "off".

E. Magnetic starters provided under all Divisions of the Specifications shall be in accordance with
this Section.

PART 3 - EXECUTION
3.1 COORDINATION

A. Coordinate details pertaining to the motor control equipment with the Division of these
specifications where the equipment is specified.
3.2 CONTROL WIRING

A. Control wiring and control devices shall be provided under the Specification Division in which
the controlled equipment is specified. Coordinate all related work.
3.3 CONNECTIONS

A. Provide liquid tight flexible conduit connections to motors and other equipment subject to
vibration where LFMC is an acceptable wiring method. Provide flexible conduit connections to
motors and other equipment subject to vibration that is located in spaces used for
environmental air (e.g. fan rooms). Minimum length 12 inches.

3.4 NAMEPLATES

A. Provide engraved nameplates for all starters in accordance with Section 26 0553 —
Identification for Electrical Systems. Coordinate names with mechanical equipment lists.
3.5 REDUCED VOLTAGE STARTERS

A. Reduced voltage starters shall be provided for all motors larger than:
208 volts 25 horsepower

1. This requirement shall apply to starters furnished in this Division and other Divisions of
the specifications.

2. Motors controlled by Variable Frequency Drives (VFDs) are not subject to this
requirement.
3.6 TWO SPEED STARTERS

A. Provide two speed starters for all two speed motors. Starters shall comply with the
requirements of the equipment and motor manufacturers. Refer to Mechanical Equipment
Lists for equipment with two speed motors.

B. This requirement shall apply to starters furnished in this Division and other Divisions of the
specifications.

END OF SECTION 26 2900
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SECTION 26 2916
ENCLOSED CONTACTORS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

SUMMARY

A. Section Includes:
1. General purpose contactors.

2. Lighting contactors.

B. Related Sections:

1. 26 0553 - Identification for Electrical Systems
REFERENCES

A.  ANSI/NEMA ICS 2 - Industrial Control Devices, Controllers, and Assemblies.
B. NEMA ICS 5 - Industrial Control and Systems: Control Circuit and Pilot Devices.
C. ANSI/NEMA ICS 6 - Enclosures for Industrial Controls and Systems.

D. ANSI/NFPA 70 - National Electrical Code.
QUALITY ASSURANCE

A. Contactors shall be of the latest approved design as manufactured by a nationally recognized
manufacturer and be Underwriters' Laboratory listed and bear the UL label.

B. Contactors of each type provided shall include the features as indicated on the Drawings.
SUBMITTALS

A. Provide submittals for products in accordance with Section 26 0000 - Electrical General
Requirements and Division 1.

B. Submit for approval manufacturer's shop drawings to show dimensions, features, accessories,
enclosures, mounting arrangements, interconnecting diagrams, schedules of all overcurrent
devices, voltage ratings, and specified accessories.

PROJECT RECORD DOCUMENTS

A. Submit under provisions of Division 1.

B. Accurately record actual locations of each contactor and indicate circuits controlled.
OPERATION AND MAINTENANCE DATA

A. Submit under provisions of Division 1.

B. Maintenance Data: Include instructions for replacing and maintaining coil and contacts.

Unalaska Public Library 26 2916 - 1 Enclosed Contactors



Update and Reprint

Unalaska Public Library October 8, 2021

Library Expansion Project

PART 2 - PRODUCTS
BASIS OF DESIGN

21

22

2.3

A

The Basis of Design is equipment from Square D by Schneider Electric to set a standard for
quality. Equipment from Cutler-Hammer/Westinghouse (Westinghouse design products only),
Seimens Energy & Automation, General Electric, or alternative systems will be considered
providing that sufficient documentation is provided to satisfy the CONTRACTING AGENCY
that the equipment meets the requirements of the Specifications, and matches the Basis of
Design on all points which are pertinent to the Project.

CONTACTOR FEATURES - GENERAL

A

B.

Enclosures:

1. For other than Panelboard Lighting Contactors, enclosures shall be ANSI/NEMA ICS 6,
Type [1] [3R] [4] [12] as indicated or as required to meet conditions of the installation.
Panelboard Lighting Contactors shall be mounted within the Panelboard.

Accessories:

1. Provide the following accessories as indicated for each contactor:

a. Pushbutton: ON/OFF. NEMA ICS 2, heavy duty type.

b.  Selector Switches: ON/OFF or HAND/OFF/AUTOMATIC. NEMA ICS 2, heavy duty
type.

c. Indicating Lights: NEMA ICS 2, push-to- test type.
d. Auxiliary Contacts: field convertible, quantity indicated.

e. Other: as indicated.
Coil Voltages: 120 volts, 60 Hz, or as indicated for each contactor.
Poles: As indicated or required for the specific application.
Contact Rating: as indicated or as required to meet conditions of the installation.
Size: As indicated or required by the load.

Configuration: Provide types as indicated:
1.  Electrically held shall have continuously rated, encapsulated coils.

2.  Mechanically held shall be electrically operated with encapsulated coils. Standard coil
clearing contacts shall be provided so that the contactor coils shall be energized only
during the instance of operation.

GENERAL PURPOSE CONTACTORS

A

B.

Square D Company - 8502 Type S.
Description: NEMA ICS 2, AC general purpose magnetic contactor.
Coil: encapsulated type.

Contacts: Totally enclosed, double break silver cadmium oxide power contacts. Contact
inspection and replacement shall be possible without disturbing line or load wiring.
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E. Wiring: Straight through wiring with terminals clearly marked.
2.4  MULTIPOLE LIGHTING CONTACTORS

A. Square D Company - 8903 Type L & LX.
B. Description: magnetic lighting contactor.

C. Contact Rating: 20 amperes for all types of ballast and tungsten lighting, resistive heating,
and motor loads.

D. Contacts: Totally enclosed, double break silver cadmium oxide power contacts. Contact
inspection and replacement shall be possible without disturbing line or load wiring. Contacts
shall have clearly visible N.O. and N.C. contact status indicators.

E. Wiring: Straight-through wiring with all terminals clearly marked.
PART 3 - EXECUTION
3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions.
3.2 SCHEDULE

A. Refer to the Drawings for Contactor requirements.
3.3 NAMEPLATES

A. Provide engraved nameplates for Contactors in accordance with Section 26 0553 —
Identification for Electrical Systems.

END OF SECTION 26 2916
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SECTION 26 5000
LIGHTING FIXTURES

PART 1 - GENERAL
1.1 DESCRIPTION

A. This section describes general requirements, products and methods of execution relating to
lighting fixtures lamps, ballasts, LEDs, LED drivers and related products approved for use on
this project.

B. The Fixture Schedule is a general guide to type, quality and other characteristics. Fixtures of
equal or better performance and quality may be substituted, subject to approval.
1.2 RELATED SECTIONS

A. 26 2726 - Wiring Devices

B. 26 0943 — Networked Lighting Controls
1.3 QUALITY ASSURANCE

A. The fixture shall be a standard catalog item as described on the Drawings and as made by a
nationally recognized manufacturer.

B. Lamps specified in this Section shall be as manufactured by Osram Sylvania, Philips, General
Electric or Venture.

C. LEDs specified in this Section shall be as manufactured by Nichia, Samsung, or Cree.

D. Ballasts specified in this Section shall be as manufactured by Osram, Advance, or Universal,
unless noted otherwise.

E. Drivers specified in this Section shall be as manufactured by Osram, GE, Advance, Phillips or
endoLED, unless noted otherwise.
1.4 SUBMITTALS

A. Provide submittals for all products in accordance with Section 26 0000 and Division 1.

B. Fixture mounting shall be clearly identified on submittal information and coordinated with
architectural, features, assemblies, details and reflected ceiling plan.

C. Fixtures and poles with color selections shall have color chips submitted for final color selection
by Architect.

D. Lamps, ballasts, LEDs, LED Drivers and related products are generally included in the fixture
schedule on the plans. Verify that the fixture types submitted for approval contain components
complying with the product specifications of this Section.

1.5 SHOP DRAWINGS

A. Provide fabrication drawings that indicate fixture, type, kind, weight, lamp, LEDs, ballast, LED
drivers, method of fitting and fastening parts together, location and number of sockets, and
complete details of method of fitting suspension and fastening fixtures in place. Verify fixture
dimensions with construction conditions prior to ordering fixtures.
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B. Provide wiring diagrams that indicate supply power and interconnections for lighting controls,
equipment and light fixtures. Provide sufficient information to assemble and install equipment
at the project site without further instructions.

1.6 WARRANTY

A. Special Warranties: Manufacturer’s standard form in which manufacturer agrees to repair or
replace components that fail in materials or workmanship within specified warranty period.
1. Interior lighting fixtures: 36 months from date of Substantial Completion.
2. Exterior lighting fixtures and poles: 60 months from date of Substantial Completion.

3. Controls mounted on or integral to lighting fixtures: 60 months from date of Substantial
Completion.

4. Lamps: 24 months from date of Substantial Completion.
5. Ballasts: 60 months from date of Substantial Completion.
6. LEDs and LED Drivers: 60 months from date of Substantial Completion.

7. Emergency Battery Ballasts and Drivers: 60 months from date of Substantial Completion.
PART 2 - PRODUCTS

2.1  GENERAL
A. Provide fixtures in conformance with the Fixture Schedule, with all required flanges and
supports. Lighting fixtures shall be provided complete with all suspension, trim, mounting, and
operating accessories normally considered necessary for a complete, functional, and safe
installation, whether specifically called for in the Contract Documents or not.
2.2 LINEAR SYSTEMS
A. Linear fixture systems shall be provided with all corners, transitions, adjustable sections, custom
angles, etc., to provide continuous linear systems. These features shall be provided to center
the lamp cavity(s) of the fixtures within the designated mounting space(s) (typically wall-to-wall).
2.3 LIGHT EMITTING DIODE (LED) FIXTURES
A. LED fixtures shall comply with llluminating Engineering Society (IES) LM-79 guidelines.

B. Fixture shall have an LM-79 photometric test report from a DOE CALIPER NVLAP accredited
laboratory.

C. Fixture shall utilize components (i.e. LEDs, driver, fixture housing, etc) included in LM-79 test.
D. Fixture shall have lumen maintenance testing with minimum test duration of 10,000 hours.

E. Manufacturer stated end of life shall be at 70% light output. Operating life shall be no less than
50,000 hours.

F. Color temperature, and color rendering index (CRI) shall conform to the lighting fixture schedule
shown on the Drawings.

G. Fixture power factor shall be greater than 0.9 over all input voltages.
H. Total Harmonic Distortion (THD) shall be less than 20% over all input voltages.

I.  Fixture components shall be lead free, mercury free and RoHS compliant.
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2.4 FULLY RECESSED FIXTURES
A. Fixtures shall have thermal protection conforming to NEC and shall so be identified as thermally
protected unless fixture is:
1. Identified for use and installed in poured concrete, or

2. ldentified as suitable for installation in cavities where the thermal insulation will be in direct
contact with the fixture.
2.5 FLUORESCENT LAMPS

A. Lamp type, color temperature, and color rendering index (CRI) shall conform to the lighting
fixture schedule shown on the Drawings.

B. To the extent that they are commercially available all fluorescent lamps shall be low mercury
type. Low mercury lamp types shall meet the requirements for classification as non-hazardous
waste when subjected to the Toxic Characteristic Leaching Procedure (TCLP) prescribed by
the Environmental Protection Agency at end of life and shall be clearly identifiable from other
lamp types.

2.6 LIGHT EMITTING DIODES (LEDS)

A. LEDs shall comply with Illuminating Engineering Society (IES) LM-80 guidelines.

B. Manufacturer stated lamp end of life shall be at 70% light output. Lamp operating life shall be
no less than 50,000 hours.
2.7 BALLAST/DRIVER DISCONNECTING MEANS

A. In indoor locations, luminaires that ballasts(s) or LED Driver(s) shall have a disconnecting
means either internal or external to each luminaire to disconnect simultaneously from the source
of supply all conductors of the ballast and LEDs/LED boards, including the grounded conductor
in accordance with National Electrical Code (NEC) Article 410.

2.8 LED DRIVERS
A. LED drivers — Non Dimming
Input: 120-277V, 50/60Hz (100-305V with tolerances)
Frequency: 47 - 63Hz
Efficiency: >90% at full load at nominal working voltage
Power Factor: >0.9 over all input voltages
Total Harmonic Distortion: <20% overall all input voltages
Output: Class 2 LED/55V max, Current range (adjustable) 150mA to 1,400mA
UL recognized

Phillips, GE, Osram, eldoLED or approved equal.

© ® N o g kw0 N =

Drivers and controls shall be compatible.

B. LED drivers — Dimming
1. Input: 120-277V, 50/60Hz (100-305V with tolerances)
2.  Frequency: 47 - 63Hz

3. Efficiency: >90% at full load at nominal working voltage
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1.

Power Factor: >0.9 over all input voltages

Total Harmonic Distortion: <20% overall all input voltages
Output: Class 2 LED/55V max, Current range (adjustable) 150mA to 1,400mA

Flicker-free dimming down to 1% with full on/off.

0-10V drive compatible with both sink and current source controllers.

UL recognized

Phillips, GE, Osram, eldoLED or approved equal.

Drivers and controls shall be compatible.
29 EMERGENCY LIGHTING DRIVER - LED
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A. Provide emergency lighting ballasts for LED fixtures with the following features:

1.

Shall be capable of operating at the minimum lumen output specified in the Table below
for a minimum of 90 minutes:

Minimum Lumen Output of Manufacturer = Remote
Normal Lumen Fixture in Emergency Model P/N Mounting

Fixture Type Output of Fixture  Mode
Type X 4800 900 Bodine

BSL17C Yes or No
Type Y 3000 600 Bodine

BSL17C Yes or No
Type Z 4800 1900 Bodine BSL20 | Yes or No

9.
2.10 FIXTURE

Universal input (120-277 VAC)

Compatible with the LED fixture and driver intended for use with.

High-temperature long-life, nickel cadmium battery. Electronic charger with 24 hour or less

recharge time.

Charge indicator lamp and test switch, with lamp visible, and test switch accessible, without

opening fixture.

Equipped with self-testing/self-diagnostic circuitry.

UL listed.

When used with dimmable drivers/fixtures circuity/programming to restore light output to
specified lumens in emergency mode shall be provided.

Bodine BSL Series or Equal.

ACCESSORIES

A. Canopies for pendant hung fixtures shall be of the ball joint type. Where more than one pendant
is used per fixture, as in the case of fluorescents, a ball joint fitting shall also be provided in the
fixture end of each pendant.

B. Furnish one tamperproof screwdriver of each type of tamperproof fixture as required by fixtures

spec

ified on this project.
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PART 3 - EXECUTION
3.1 GENERAL

A. Ballasts and Drivers shall be installed per manufacturer's recommendations.

B. Fixtures with integral ballasts and Drivers shall have the ballast or driver installed and prewired
at the factory.

C. Tandem wiring harnesses internal fixture wiring shall be factory assembled and installed in
multiple fixtures which share a common ballast or driver. All wiring harnesses shall include an
integral copper grounding conductor and be approved for use in air plenums.

3.2 INSTALLATION

A. Install fixtures level, plumb and true. Align rows accurately in three dimensions.

B. Support suspended acoustical ceiling fixtures according to the requirements of the IBC and
Section 26 0529 and Section 25 0548 — Mechanical Vibration and Seismic Control as well as
any local amendments.

C. Fixture pendants, canopies, blank sections, corners, tees and other such accessories shall be
finished to match their respective fixture.

D. Refer to applicable details on architectural drawings for specific mounting requirements for all
fixtures with special mounting requirements such as cove-mounted fixtures and linear fixtures.

E. Forlinear fixture systems, verify fixture dimensions and mounting type with other trades prior to
installation.

F. Utility Rooms: Surface ceiling mount fixtures in rooms/areas with ceilings. In areas without
ceilings pendant fixtures down to bottom of structure. In areas with mechanical equipment,
ductwork and piping, pendant fixtures down to bottom of mechanical ductwork or piping as
appropriate. Fixture pendants shall be rigid (threaded hangar rods) and shall be sway braced
where pendants exceed 24 inches in length.

G. Provide an unswitched circuit connection for the following:

1. Exit signs

2.  Emergency lighting units (ELUs)

3. Emergency fixtures

4. Emergency night lights

5. Fixtures with emergency battery ballasts or LED drivers

H. Wiring for fixtures connected to emergency circuits shall be kept entirely independent of other
wiring and equipment in accordance with NEC article 700.

I.  Clean all fixtures and lenses prior to final acceptance.
3.3 FIRE-RESISTIVE CONSTRUCTION

A. Refer to Section 26 0000 Electrical General Requirements.
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3.4 EXTERIOR FIXTURES

A. Exterior fixtures, supports and pole assemblies shall be capable of withstanding 100 mph winds
with gusts to 130 mph with no damage. Where the Contracting Agency or any regulatory
agencies require higher values for these, the more stringent requirements shall apply.

B. Anchor Bolts: Provide the quantity and type of anchor bolts required by the pole manufacturer.
Provide flat-washers, lock-washers and hexagonal nuts. Provide template for positioning
anchor bolts. All anchor bolts shall be hot dip galvanized.

C. Poles:

1. Non-anodized poles shall be factory painted with polyester powder coat. Touch up all
damage to paint.

2. Anodized aluminum poles shall be finished with an Aluminum Association Architectural
Class 1 anodized finish.

END OF SECTION 26 5000
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SECTION 27 2010
TELECOM DISTRIBUTION SYSTEM (TDS)

PART 1 - GENERAL
1.1 DESCRIPTION AND GENERAL SPECIFICATIONS

A. Provide the equipment, materials, and labor to install the systems shown on the Drawings and
specified herein. This shall include (but not be limited to) provision of all trenching and
backfill, raceways, sleeves, boxes, gutters, shelves, enclosures, shelf and enclosure supports,
backboards, equipment racks, line and low voltage wire and cable, patch cords, pull ropes (in
unused conduits), terminal modules, panels, outlets, jacks, splices, connections, cable
management, labeling, testing and all other material, equipment, and labor required to make
the systems fully operational.

B. The intent of this Specification is to place in working order a complete, fully tested and
documented Category 5e system complying with the Codes and Standards referenced herein.
1.2 RELATED SECTIONS

A. 26 0533 - Raceway and Boxes for Electrical Systems
1.3 COORDINATION

A. The necessity to coordinate this work with the Serving Utility, Owner and the Contracting
Agency is emphasized. The Contractor shall be responsible for any omissions, delays and
additional cost due to lack of coordination or approval from the same.

B. Coordinate work with other contractors and trades. The layout and installation of the systems
shown on the Drawings and specified herein shall be coordinated such that all special
requirements for telecommunications systems shall be provided and incorporated into the
project. The systems to be coordinated shall include (but are not limited to) electrical
raceway, grounding, fire rated assembly, lighting, power distribution, control and
instrumentation, and labeling of cables, terminations, outlets, jacks, etc. Report all conflicts to
the Contracting Agency.

C. Downtime for existing systems shall be minimized. It is the responsibility of the Contractor to
plan, coordinate, and execute installation activities so that facilities are not unduly interrupted.
Periods of unavoidable interruption shall be less than 4 hours in duration and be prior
approved by the Contracting Agency.
1.4 CODES AND STANDARDS

A. Where a Nationally Recognized Testing Laboratory (NRTL) listing or classification exists for a
product and the product is suitable for the purpose specified and indicated, the product shall
bear the appropriate marking indicating the listing or classification.

B. Where a UL Standard is in effect, equipment shall:

1. Meet that Standard.
2. Bear the UL Label.
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1.5 SUBMITTALS

A. The following shall be submitted in accordance with Section 26 0000 - Electrical General
Requirements and Division 1 in sufficient detail to show full compliance with the specification:

C.
1.6 SHO

A

1.

Manufacturer's Catalog Data shall be submitted for the following items. Data shall
include a complete list of parts, special tools, and supplies.

a. Copper Cable.
b. Splice Cases.

c. Information Outlets.

d. Patch Panels.

e. Equipment Racks.

f.  Terminal Modules.

g. Patch Cords and other accessories.
Manufacturer’s Installations Instructions.

Labeling System: Coordinate with Contracting Agency for Owner’s labeling conventions.
Submit Project labeling system for approval.

Contractor qualifications and experience as specified in this Section.

Manufacturer's Warranty as specified elsewhere in this Section, including all warranty
provisions and procedures for Owner to follow to obtain warranty service.

Quality Assurance Plan: Contractor shall prepare a quality assurance plan which
provides a detailed outline of all testing to be accomplished.

The Quality Assurance Plan shall include, as a minimum:
a. A schedule of when tests will be performed relative to installation milestones.
b. Specific test procedure that will be used.

c. Alist of test equipment that will be used including manufacturer, model number,
calibration certification, range and resolution accuracy.

d. A sample test report form with examples of data to be reported.

e. Test plan shall be submitted to the Owner for approval at least 30 days prior to the
start of testing.

DELETE SUPERFLUOUS INFORMATION FROM SUBMITTAL DATA, SUCH AS MODEL
NUMBERS AND OPTIONS FOR EQUIPMENT CONTAINED ON MANUFACTURER'S DATA
SHEETS BUT NOT USED ON THIS PROJECT.

One copy of approved submittals shall be kept at the job site.
P DRAWINGS

Work shall be laid out in advance. Shop drawings shall be submitted to the Contracting

Agency for approval before work begins.

Shop Drawings shall include dimensioned layout of Telecommunications Rooms, including
backboards, patch panels, grounding terminal bus bars, ladder racking, equipment, etc.
Layouts shall show lighting fixtures, HVAC equipment, etc., which affect room layouts.
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C. Shop Drawings shall include dimensioned layout of major pathways for backbone and
horizontal cables, including large conduits (2 inch and larger) and sleeves.

D. Work under this section has been indicated on the Drawings in locations that should allow
installation without interfering with the work of other trades; however, exact finish locations
cannot be indicated. Therefore, locations of all work and equipment shall be verified to avoid
interferences, preserve headroom and keep openings and passageways clear. Review the
plans for the work of the other trades and coordinate adjustment of this work, the work of the
other trade or both to achieve the best installation for the Owner without additional claims or
charges. Shop Drawings shall reflect coordination of work under this Section with the work of

other trades.

REFERENCE CODES AND STANDARDS

A. The publications listed below form a part of this specification to the extent referenced. The
publications are referred to in the text by basic designation only, latest edition. The reference
codes and standards are minimum requirements.

Reference Title/Revision
ANSI/ICEA Publication S-80-576
ANSI/IEEE C2 National Electrical Safety Code
ANSI/NFPA 70 National Electrical Code

ANSI/T1E1.7/92-004R

Electrical Protection Applied to Telecommunications Network Plant at
Entrances to Customer Structures or Buildings

ANSI/TIA/EIA-568-B.1

Commercial Building Telecommunication Cabling Standard Part 1:
General Requirements

ANSI/TIA/EIA-568-B.2

Commercial Building Telecommunication Cabling Standard Part 2:
Balanced Twisted-Pair Cabling Standards

ANSI/TIAJEIA-569-A

Commercial Building Standards for Telecommunications Pathways
and Spaces

ANSI/TIA/EIA-571

Environmental Considerations for Telephone Terminals

ANSI/TIA/EIA-606-A Administration Standard for Commercial Telecommunications
Infrastructure

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

BELLCORE Bellcore Network Equipment Building Systems Generic Equipment

TR-EOP-000063 Requirements

BICSI Telecommunications Distribution Methods Manual

CFR 47 Part 68 Connection of Terminal Equipment to the Telephone Network

FCC Part 15 Radio Frequency Devices

FCC Part 68 Connection of Terminal Equipment to the Telephone Network

IEEE LAN Standards: 802.3; 802.4; 802.5; 802.6

IEEE C62.41 Recommended Practice on Surge Voltages in Low-Voltage Surge
Protective Devices

IEEE C62.42 Guide for the Application of Gas Tube Arrester Low-Voltage Surge

Protective Devices
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Reference Title/Revision

IEEE Draft P1250 (D4) Guide on Service to Equipment Sensitive to Momentary Voltage
Disturbances

IEEE Std 1100 Recommended Practice for Powering and Grounding Sensitive
Electronic Equipment (Emerald Book)

IEEE Std 142 Recommended Practice for Grounding of Industrial and Commercial
Power Systems (Green Book)

IEEE Std 241 Recommended Practice for Electric Power Systems in Commercial
Buildings (Gray Book)

IEEE Std 446 Recommended Practice for Emergency and Stand-by Power

Systems for Industrial and Commercial Applications (Orange Book)
NTP 638 - 3031 - 300 Northern Telecom Practice "Bonding and Grounding QCF-Type Bond

STD Clamps Description and Installation”

UL 1283 Electromagnetic Interference Filters

UL 1449 Transient Voltage Surge Protection

UL 1459 Standard for Telephone Equipment

UL 1950 Standard for Information Technology Equipment, Including Electrical
Business Equipment

UL 467 Grounding and Bonding Equipment

UL 497 Protectors for Paired Conductors for Communication Circuits

UL 497A Secondary Protectors for Communication Circuits

UL 497B Protectors for Data Communication and Fire Alarm Circuits

UL 910 Safety Test for Flame-Propagation and Smoke Density Values for

Electrical and Optical- Fiber Cables

1.8 OPERATING CONDITIONS

A. The electronic equipment designed for office environments and Telecommunications Rooms
shall be rated for continuous operation under ambient environment conditions of 10 degrees C
(50 degrees F), to 30 degrees C (85 degrees F) and 35 to 65 percent relative humidity, non-
condensing.
1.9 QUALITY ASSURANCE

A. Perform all Work in accordance with all regulatory rules and regulations as well as references
in this specification.

B. Perform all Testing in accordance with ANSI/TIA/EIA-568-B specifications and submit all
printed reports.
1.10 QUALIFICATIONS

A. The telecommunications work specified in this Section is acknowledged to require special
skills mastered by education, experience, or both. Bidders for telecommunications work
described in this Section shall be specialty telecommunications contractors, who may be a
division of the Divisions 26, 27 and 28 Subcontractor.

B. Contractor Certification:
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This subcontractor shall be a certified installer of the cabling system, pre-qualified by the
Manufacturer for the purpose of offering the Extended System Warranty as required in
this Section.

Provide a signed statement indicating that the subcontractor has the ability to provide the
service required by the Contract Documents using factory trained and qualified
technicians for each major system type and intends to maintain that capability until the
end of the guarantee period.

C. Contractor Experience:

1.

Specialty subcontractors bidding telecommunications work shall have a minimum of five
years experience in the construction, testing, and servicing of systems of the type and
magnitude specified herein.

Specialty subcontractors shall have completed at least three projects equal or larger in
size than this project within the past five years.

For each experience project submitted, provide the following information:
Project name.

Project location.

Date of completion.

Owner.

Owner's representative and phone number.

Description and dollar value of each installed system.

@ = 0o o o0 T

Name and specific responsibility of each subcontractor or employee involved with
the project.

For each experience project submitted, include a brief description of the system types
provided and the name of the personnel directly responsible for the design (if required,
and to what extent), specification, ordering, installation, programming, testing,
demonstration, and overall system coordination for each of the following system types:

a. Telecommunications General Requirements.

b. Telecommunications Cable Pathway.

c. Telecommunications Distribution System.

d. Telecommunications Grounding.

e. Telecommunications Identification and Labeling.

f Telecommunications Testing.

1.1 REGULAfORY REQUIREMENTS

A. All Work shall conform to the requirements of NFPA 70 and all local amendments.

B. All Work shall conform to the requirements of all Federal, State and Local Electrical and
Telecommunications Regulations.
1.12 SPECIAL WARRANTY

A. The warranty shall extend from the date of Substantial Completion to the longer of twenty (20)
years or the length of the Extended Warranty offered by the successful manufacturer.
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B. The warranty shall be extended to the Owner via the manufacturer through a single point of
contact and shall be fully backed by the manufacturer.

C. The Extended Product Warranty and System Assurance Warranty for this wiring system shall
be provided consisting of the following:

1. Extended Product Warranty - The Extended Product Warranty shall ensure against
product defects, that all approved cabling components exceed the specifications of
ANSI/TIA/JEIA 568-B and ISO/IEC IS 11801-B, exceed the attenuation and NEXT
requirements of ISO/IEC IS 11801-B for cabling links/channels, and that the installation
will exceed the loss and bandwidth requirements of ISO/IEC IS 11801-B for
links/channels. The warranty shall apply to all passive Telecommunication Distribution
System (TDS) components.

2. System Assurance - The System Assurance shall cover the failure of the wiring system to
support any existing application, as well as additional application(s) introduced in the
future by recognized standards or user forums that use the ANSI/TIA/EIA 568-B or
ISO/IEC IS 11801-B component and link/channel specifications for cabling.

3. All communications system components shall be rated for end-to-end system Category
5e, or greater performance levels on all pair combinations and warranted to support any
existing or future applications which are designed to operate over a 100 MHz horizontal
channel (as defined in ANSI/TIA/EIA 568-B.2.1), to include support of the following
applications. Performance shall be guaranteed under the Special Warranty at 100
meters (328 feet):

a. |EEE 802.3 10Base-T, 100Base-TX and 100Base-T4.

b. |EEE 802.5 16 Mbps token ring.

c. |IEEE 802.12 Demand Priority Access Control.

d. Asynchronous Transfer Mode (ATM) data transmission at 155 Mbps.
e. |EEE 802.3ab 1000Base-T.

f.

Future applications that become certified under the applicable standards as noted
above.

4, Extended Product Warranty - The Extended Product Warranty and the System
Assurance shall cover the replacement or repair of defective product(s) and labor for the
replacement or repair of such defective product(s).

a. Inthe event this specialty subcontractor is unable to perform, goes out of business
or ceases to exist, the manufacturer shall be responsible for identifying a new
contractor to assume the warranty work.

b. Manufacturers shall bear full responsibility for the work of their certified installer,
including all aspects of the design and installation.

c. Inthe event this specialty subcontractor fails to provide satisfactory warranty
support, the manufacturer shall be responsible for taking all necessary remedial
steps including finding a new contractor to provide warranty work.

5. System Certification - Upon successful completion of the installation and subsequent
inspection, the customer shall be provided with a numbered certificate, from the
manufacturing company, registering the installation.
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D. Submit a summary of warranty highlighting major features. Clearly disclose all exceptions to
the requirements of this document, and specifically indicate any and all provisions that could
potentially void the warranty or reduce its benefit to the Owner.

E. Warranty programs tentatively approved as meeting the specified warranty are listed below.
Final approval is subject to review and approval of the warranty:
1. Berk-Tek/Ortronics Clarity System Warranty.

Avaya Systimax Program.

Siemon Cabling System Premium 5e Warranty.

Siemon System 6 Warranty.

Siemon/Commscope Cabling System Vision Warranty.

Krone TrueNet Warranty Program.

N o o bk~ 0D

Ortronics Applications Assurance and Extended Warranty Program (Approved products
only).

8. Berk-Tek OASIS Certified Solutions (Approved products only).
1.13 MANUFACTURERS' RECOMMENDATIONS

A. All installation procedures shall be in accordance with the recommendations of the
manufacturer of the material being installed. Printed copies of these recommendations shall
be submitted to the Contracting Agency 30 days prior to installation. Installation of the item
shall not proceed until the recommendations are received and approved by the Contracting
Agency. A copy of the recommendations shall be kept at the job site.

1.14 TERMINOLOGY

A. “TDS” shall refer to the Telecommunication Distribution System cabling and hardware
infrastructure internal and external to a building or buildings used to transmit voice, video and
data, etc.

B. "Stations" shall refer to individual telephone or computers, or remote peripherals of those
systems (e.g., printers, facsimile machines, modems, etc.

C. "Outlets" shall refer to the group of receptacles or jacks at the location where the stations
connect.

D. "Jacks" or "Ports" shall refer to the individual receptacles where phones, computers, etc.
connect.

E. "Station Cables" shall refer to the horizontal cables connecting patch panels or terminal blocks
in the Telecommunications Rooms to the stations.

F. “Pathways” shall refer to conduits, sleeves, cable-trays, distribution rings, etc., which are
employed to route backbone and stations cables between equipment rooms,
telecommunications rooms, stations, outlets, etc.

G. “Backbone Cables”, "Riser Cables" or "Tie Cables" shall refer to copper cables 25-pair or
more and optical fiber cables 6-strand or more, connecting main cross-connect facilities,
intermediate cross-connect facilities and telecommunications rooms. These cables may
include outside plant cables between buildings and riser cables between floors.
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H. “Equipment Rooms” (ER) or "Communication Equipment Rooms" (CER) shall refer to a
special-purpose room that provides space and maintains a suitable operating environment for
large communications and/or computer equipment. Main rooms may also be referred to as an
MDF.

I.  "Telecommunications Rooms (TR)" shall refer to a floor-serving facility for housing
telecommunications equipment, cable terminations and cross-connect wiring. This is the point
at which station cables terminate. It may also be referred to as an IDF.

J. "Terminal Blocks" shall refer to multiple punch down cable terminations.

K. “Patch Panels” shall refer to rack or frame mounted multiple punch down cable terminations
with RJ-45 style, 8P8C jacks on the face for “plug and play” cross connect capability.

L. “Cable Management” shall refer to rings, troughs, gutters etc., mounted in conjunction with
telecommunications distribution equipment and terminal blocks, for the orderly routing of
cables, patch cords, etc.

M. “LEC” shall refer to the Local Exchange Carrier providing telephone service to the facility.
1.15 STORAGE AND HANDLING

A. Care shall be exercised in handling materials during construction. Damaged materials shall
be repaired or replaced as directed by the Contracting Agency.

PART 2 - PRODUCTS
21 GENERAL

A. All materials shall be as specified, first quality, manufacturer’s current production.

B. The Basis of Design for copper cabling, connecting hardware, and related hardware in this
section is Ortronics hardware with Berk-Tek cable Netclear Warranty Siemon hardware with
CommScope cable Premium 5e, System 6 or Vision as standards for quality and performance.
Listed manufacturers meeting all the system quality, performance and warranty requirements
of this specification are also acceptable. The burden of proof is on the Contractor to
demonstrate that all performance and warranty requirements are met. Any listed
manufacturers products submitted without information giving detailed item by item comparison
with the Basis of Design will be rejected without review. All manufacturers other than those
listed in this section will be rejected without review.

C. The approved alternate cabling products manufacturers are: Below are the alternates. They
depend on which Basis of Design you selected above. Delete the BOD from this list.

1. KRONE.
2. Belden.
Avaya.

D. The approved alternate connecting hardware products manufacturers are: Below are the
alternates. They depend on which Basis of Design you selected above. Delete the BOD from
this list..

1. KRONE.
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2. Siemon.
3. Avaya.
4. Ortronics.

E. Products shall provide the standard of performance required under paragraph 1.1 and the
Special Warranty above.
2.2 SEISMIC BRACING

A. Approved drawings of seismic assemblies shall be made available for review by the
Contracting Agency or the inspecting Authority Having Jurisdiction upon request.
2.3 WALL MOUNTED EQUIPMENT RACKS

A.  Where specified or shown on the Drawings, provide 19 inch wide, 14 inch deep NEMA
standard open-frame, fixed, wall mounted equipment rack with the following features:
1. 25, 1 3/4 inch mounting spaces.
2. Laser cut steel, with black anodized finish.
3. Side mounted cable management brackets for vertical cables
4

Electrically isolated 3/16 inch by 3/4 inch by 18 5/16 inches ground busbar on the top rear
side of the rack. Mount ground busbar on 1 inch insulating bushed standoffs.

5. Top mount cable trough
6. Equipment: Ortronics Mighty MO 4 foot Wall Mount, or as approved.
24 RACK MOUNTED POWER DISTRIBUTION/SURGE SUPPRESSION STRIPS

A. Where specified or shown on drawings, provide rack mounted power distribution strips/surge
suppression strips for mounting in the equipment racks furnished. The power
distribution/surge suppression strips shall have the following features:

1. 120 volt input and output.

Surge Energy Rating: minimum 480 joules.

EMI/RFI Noise rejection (100kHz to 10 MHz): 70.0 dB.
Guarded master on/off switch preventing accidental switching.
Designed to rack mount in a 19 inch equipment rack.

UL 1449 Listed.

UL 1449 TVSS Rating: 330V.

8. Equipment: APC Model NET9RM, or as approved.
2.5 CABLE MANAGEMENT

N o o bk~ 0 Dd

A. Backboard mounted cable management:

1. Distribution rings installed in communication rooms shall be “D” ring type. No bridle rings
are permitted.

2. Distribution rings shall be sized according the number and size of cables to be supported
plus 25% spare capacity.

3. Vertical trough-type cable management shall be minimum 6 inch wide, cable
management trough, 110 Vertical Cable Management trough, or as approved.
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4. Horizontal trough-type cable management shall be minimum 3-1/2 inch wide, cable
management trough, 110 Horizontal Cable Management trough, or as approved.
B. Rack mounted cable management:

1. Distribution rings shall be sized according the number and size of cables to be supported
plus 25 % spare capacity.

2. Distribution rings installed in communication rooms shall be “D” ring type. No bridle rings
are permitted.

3. Vertical trough-type cable management for use with standard 7 foot equipment rack, shall
be minimum 4 inches deep.

4. Horizontal trough-type cable management shall be 3-1/2 inch wide with horizontal and
vertical routing rings, with 2 inches by 1.5 inch cutouts for through cable routing.
2.6 IDC TERMINAL MODULES

A. Connecting blocks shall match cables punched down under block, i.e., 5-pair for 5-pair color
scheme, 4-pair for 4-pair cable, 3-pair for 3-pair cable, etc. When six pair are used 2-3 pair
connecting blocks shall be used. For 25-pair or larger, use the 5-pair for 5-pair color scheme.
All hardware shall be rated for ANSI/TIA/EIA 568-B Category 5e ratings and installed in
accordance with ANSI/TIA/EIA 568-B guidelines. Blocks shall be color coded according to
drawings and documented in accordance with ANSI/TIA/EIA 606-A. Blocks shall be identified
using clear label holders and labels. Blocks shall be UL Listed.

B. Insulation Displacement Terminal Modules: Termination blocks shall be modular and scalable
up to 500 pair termination assemblies. Provide a retaining trough between every column of
termination blocks.

C. Terminal Modules shall be Type 110 mounting blocks and associated parts and shall support
the system Category of the permanent channel hardware installed.
2.7 PATCH PANELS

A. Patch Panels: Modular jack panels shall be in 24 or 48 port configurations as shown on the
Drawings. Modular jack panels installations shall contain a retaining trough between every
panel. Modular Jack Panels shall be wired for T568B configuration.

B. The terminations shall have the following characteristics:

1. Wire Insulation Supported:

a. Size: 0.05 inches Diameter Over Dielectric maximum for top of connecting block
0.07 inches Diameter Over Dielectric maximum for bottom of connecting block

b. Types: All plastic insulants (including PVC, irradiated PVC, Polyethylene,
Polypropylene, PTFE Polyurethane, Nylon, Teflon)

c. Termination Type: Insulation displacement, dry, gas tight
2. Wire Size Supported:
a. Solid Wire Ranges: 22-26 AWG, Re-termination >200
b. Stranded (7 Strands) Wire Ranges: 22-26 AWG, Re-termination: >200
c. Wire Insertion force (24 AWG): 13-28 Ib. (59-127 Newtons)
d.  Wire pullout force (24 AWG): 2.2 Ib. (9.7 Newtons)
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3.

e. Wire retention force (24 AWG): Horizontal 8 Ib., Vertical 2 Ib.
Electrical Specifications:

a. Meet or exceed performance defined by ANSI/TIA/EIA-568-B.2, for Category 5e
component, link and channel performance.

b. UL Listed.

C. Designation labels for each jack shall be provided for front/rear labeling of each patch panel.
All cables shall be terminated in numerical sequence and labeled as to outlet number and jack
position (A, B, C, D). Provide color-coded inserts (“icons”) for all jacks at patch panels and at
each outlet.

D. Equipment:

1.

2
3.
4.
5

Category 5e: Standard Density Modular Patch Panels

Category 5e: 110 Wiring Blocks

Comply with FCC Part 68.

ISO 9001 Certified Manufacturer.

Equipment: Ortronics Category 5e Modular to 110 Patch Panels

E. Category 3 Jacks double check whether or not these will be used. Avoid it.

1.

All Category 3 jacks shall conform to ANSI/TIA/EIA 568-B Commercial Building
Telecommunications Cabling Standard, Horizontal Cable Section, and be part of the UL
LAN Certification and Follow-up Program, and shall meet or exceed the following
electrical and mechanical specifications:

Electrical Specifications: ANSI/TIA/EIA 568-B Category 3 minimum transmission
requirements.

a. Insulation resistance: 500 MQ minimum.

Dielectric withstand voltage: 1,000 VAC RMS, 60 Hz minimum, contact-to-contact
and 1,500 VAC RMS, 60 Hz minimum from any contact to exposed conductive
surface.

c. Contact resistance: 20 mQ maximum.

d. Current rating: 1.5 A at 68° F(20°C) per IEC Publication 512-3, Test 5b.
Mechanical Performance:

a. Plug Insertion Life: 750 insertions.

b. Contact Force: 3.5 0z (99.2 g) minimum using FCC-Approved modular plug.
c. Plug Retention Force: 30 Ib (133 N) minimum between modular plug and jack.
d. Temperature Range: -40 to 150°F (-40 to 66°C).

UL or ETL verified Category 3 Electrical Performance.

Comply with FCC Part 68.

ISO 9001 Certified Manufacturer.
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2.8 INFORMATION OUTLETS/JACKS

A. Faceplate Requirements:

1. Configure single gang outlet information outlets in single, duplex, triplex, quad-plex, or
six-plex jack arrangement, as indicated on the Drawings.

2. Provide outlet faceplates with both top and bottom labeling positions.
Provided blank module inserts for all unused module locations.
4. Equipment: Refer to Specification Section 26 2726-Wiring Devices for faceplate
type/color.
B. Jack Requirements:
1. Jacks for Voice and Data:

a. Communications jacks shall consist of multi-position 8-pin modular (8P8C) jacks,
utilizing T568B termination style.

2. Category 5e Jacks:

a. Jacks shall be manufactured by the same manufacturer as the modular patch
panels.

b.  All Jacks shall conform to ANSI/TIA/EIA 568-B Commercial Building
Telecommunications Cabling Standard, Horizontal Cable Section and shall meet or
exceed the following electrical and mechanical specifications:

1). Electrical Specifications: Jacks shall meet or exceed performance
specifications for the Channel as defined by ANSI/TIA/EIA-568-B.

2). Mechanical Specifications:
a) Plug Insertion Life: 750 insertions.

b) Contact Force: 3.5 0z (99.2 g) minimum using FCC-Approved modular
plug.

c) Plug Retention Force: 30 Ib (133 N) minimum between modular plug and
jack.

). Temperature Range: -40° to 150°F (-40° to 66°C).
4). Comply with FCC Part 68.

). 1SO 9001 Certified Manufacturer.
. Equipment: Ortronics TracJack outlet.
2.9 WALL MOUNTED TELEPHONE LOCATIONS

A. At wall mounted telephone locations, provide telecom outlet with VolP telephone hanger
bracket that accommodates a telecommunications modular jack as specified in this section.
Provide one horizontal cable from jack to telecom room.
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2.10 PATCH CORDS

A

H.

J

Provide factory assembled Category 5e Modular Patch Cords for each assigned port on the
patch panel. All cords shall conform to the requirements of ANSI/TIA/EIA 568-B Commercial
Building Telecommunications Cabling Standard, Horizontal Cabling Section, and be part of the
UL LAN Certification and Follow-up Program. Cords shall be equipped with an 8 pin modular
connector on each end and the minimum length patch cord shall be provided in each instance,
to make an orderly, manageable connection between the patch panels or equipment being
cross-connected.

Unless shown otherwise on the Drawings at each location, provide spare Patch Cords of each
length and type in each telecommunications room, with blue identified for data and natural for
voice patching.

4 foot: 6 each blue and 6 each natural
7 foot: 6 each blue and 6 each natural
10 foot: 2 each blue and 2 each natural
15 foot: 2 each blue and 2 each natural

All patch cords shall be round, and consist of 24-AWG copper, stranded conductors, tightly
twisted into individual pairs.

Patch cords shall be manufactured by the manufacturer of the patch panels and jacks and
meet or exceed the Channel performance defined by ANSI/TIA/EIA-568-B.

UL or ETL Verified for ANSI/TIA/EIA 568-B Electrical Performance.

The patch cord shall have exclusion features to prevent accidental polarity reversals and split
pairs.

UL Listed for Fire Safety.
ISO 9001 Certified Manufacturer.
FCC Compliant.

Provide Patch Cord storage boxes for all spare patch cords provided in each TR.

2.1 I-iORIZONTAL CABLES

A

General:

1. Data cables shall be extended between the station location and its associated TR and
shall consist of 4 pair, 24 gauge, UTP, and shall be terminated on the 8 pin modular jacks
provided at each outlet. Cable jacket shall comply with Article 800 NEC for use as a
plenum The 4 pair UTP cable shall be UL Listed Type CMP (plenum).

2. Where conduit is run below slab-on-grade, the cable jacket shall be wet location rated.
Provide cables with four FEP insulated conductor pairs (4/0 configuration)
4. Category 5e UTP, 4 Pair
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9.

10.
11.
12.

All cables shall conform to the ANSI/TIA/EIA 568-B Commercial Building
Telecommunications Cabling Standard, Horizontal Cable Section, and be part of the UL
LAN Certification and Follow-up Program.

Electrical Specifications:
a. DC resistance: 28.6 ©/1,000 ft (9.38 /100 m),maximum.
DC resistance unbalance: 5%, maximum.

c. Mutual capacitance @ 1 MHz: maximum pF/ft: meet or exceed the performance
values specified in ANSI/TIA/EIA-568-B.

d. Delay skew: ns/100m [328 ft.]: meet or exceed the performance values specified in
ANSI/TIA/EIA-568-B.

e. Worst pair attenuation, dB/100m [328 ft.]: meet or exceed the performance values
specified in ANSI/TIA/EIA-568-B.

f.  NEXT, dB at 100m [328 ft.]: meet or exceed the performance values specified in
ANSI/TIA/EIA-568-B.2.

g. PSNEXT, dB at 100m [328 ft]: meet or exceed the performance values specified in
ANSI/TIA/EIA-568-B.2.

h. ELFEXT, dB at 100m [328 ft.]: meet or exceed the performance values specified in
ANSI/TIA/EIA-568-B.2.

i. PSELFEXT, dB at 100m [328 ft]: meet or exceed the performance values specified
in ANSI/TIA/EIA-568-B.2.

j. Worst Pair Structural Return Loss (SRL), dB at 100m (328 ft.): meet or exceed the

performance values specified in ANSI/TIA/EIA-568-B.2.

Cables shall meet or exceed Category 5e performance specifications for the Channel as
defined by ANSI/TIA/EIA-568-B.2.

Environmental:

a. Storage temperature: 68° F to 122° F (20° C to 50° C).
b. Installation Temperature: 32° F to 122° F (0° C to 50° C).
c. Operating Temperature: 14° F to 140° F (-10° C to 60°.
UL or ETL Verified for Category 5e Electrical Performance.
UL Listed for Fire Safety.

ISO 9001 Certified Manufacturer.

Equipment: Commscope or as approved.

2.12 OUTSIDE PLANT CABLES

A

All voice grade wire and cable placed in the outside environment shall be solid, twisted pair,
and multi-conductor. The copper twisted pairs shall have a mutual capacitance at 1 MHz of

15.7 nF/1,000 ft. The cable shall be resistant to mechanical damage, lightning or damage

from wildlife.

The buried or underground cable shall have an aluminum steel polyethylene (ASP) sheath
and a core of solid-copper conductors, dual insulated with foam skin and plastic, surrounded

by water blocking compound.
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C. The multi-pair copper cables shall meet the following specifications:

1.

4

Physical Specifications:

a. Gauge: 24 AWG.

b. Pair Size: 25 to 1,800.

Electrical Specifications:

a. DC Resistance: 27.30Q/1000 ft (8.96Q/100m), maximum.

b. Mutual Capacitance (@ 1 MHz): 15.7 nF/1000 ft (5.15 nF/100m) (25 pair),
maximum.

c. Impedance: 100 Q (25 pair).

Buried/Underground Cable Attenuation (db/1,000 ft [305m]):
a. at772kHz: 5.6 (25 pair), maximum.

b. at1.0 Mhz: 6.4 (25 pair), maximum.

ISO 9001 Certified Manufacturer:

213 SPLICE CLOSURES

A. Closures shall be 3M 1500 Pair Part #KB7-100-15 or approved equal.

B.

A

C.

Modular splices shall be 3M MS2 or Avaya (Lucent Technologies) 710 or approved equal.
2.14 LABELING

Provide machine printed labels for all patch panels, cables, outlets, etc., in accordance with
ANSI/TIA/EIA-606-A. Provide labeling nomenclature in accordance with information on the
Drawings or Owner’s labeling conventions. Submit labeling samples for all required
applications.

Machine Printed Label Requirements:

© ® N o g k0w D=

PC Compatible.

Can save and modify files.

Fully integrated with AutoCAD.
Editable Fonts and Sizes.

Rotate Text and Objects.

Vary Line Spacing.

Ability to import graphical images.
Capable for customization of layout.

Re-positional labels.

Labeling and color coding identification for this project shall conform to TIA/EIA-606-A for a
Class 2 Administrative System.
2.15 UNSPECIFIED EQUIPMENT AND MATERIAL

A. Any item of equipment or material not specifically addressed on the Drawings or in this
document and required to provide a complete and functional TDS installation shall be provided
in a level of quality consistent with other specified items.
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PART 3 - EXECUTION
3.1 GENERAL

A. Provide, connect and test all equipment and materials for the systems herein specified and
shown on the Drawings. All wiring shall be neatly tied or laced in cabinets and terminated on
terminal strips provided for the purpose. Each cable shall be identified by an approved
marking system at each end.

B. Outlet/Jacks shall be identified with machine printed labels. Hand lettered labels shall not be
used.

C. Provide labels and color-coded inserts for each jack at patch panels, in accordance with
TIA/EIA-606-A.

D. Provide full set of snap-in icons for workstation outlets for use by Owner to mark jacks for
analog and digital telephones as two unique classes of data. Store icons in clear plastic bags
in each IDF/MDF.

E. Wherever materials, methods or placements of materials and equipment for the
communications work is provided by other Subcontractors or the Owner, it shall be the
responsibility of this specialty Subcontractor to coordinate that work and assure that it is
provided in such a manner as to enhance the final system operation.

F. Coordinate installation of lighting, ventilation and all other systems in the communication
rooms to avoid interferences.

G. Test the systems, demonstrate operation to the Contracting Agency and provide training as
specified.

H. In each TR, IC, MDF, IDF and equipment room provide a minimum of a 30 inches by 42
inches CAD drawing indicating floor plan and telecommunication one-line. The floor plan shall
indicate telecommunication outlets with the appropriate outlet designation indicated on the
plan. Mount drawing beneath a sheet of 1/8 inch clear Plexiglas on wall. Provide marking
pens attached with Velcro to facilitate marking when moves, adds, or changes occur.
Plexiglass and floor plan shall be mounted in such a way as to allow easy and rapid updates
to the underlying floor plan. Include all copper and optical fiber systems on this drawing.

I.  Work under this section shall be closely coordinated with work under other sections of the
project.
3.2 CODES AND PERMITS
A. Apply and pay for all fees, permits, and obtain serving utility and governmental approvals.

B. Coordinate all work with the serving utility.

C. Raceway fill requirements for communications systems shall be in accordance with
ANSI/TIA/EIA-569-A and BICSI.

D. NEC bending radius of all communications ducts, raceways, cabletrays, etc., shall be
increased to not less than the installed cable manufacturer's recommendations, and the
applicable ANSI and BICSI Standards.
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E. Communications work shall be in complete accordance with the following:
1. National Electrical Code (NEC), latest legally enacted edition.
2.  Regulations of the State Fire Marshal.
3. National Fire Protection Association (NFPA) Codes.

4. All state, county and local codes and ordinances.
3.3 DELIVERY AND STORAGE

A. Materials and Equipment shall be stored with protection from mechanical damage, weather,
humidity and temperature variation, dirt and dust, and other contaminants.

B. Materials shall be inspected and inventoried promptly upon receipt.

C. Cables shall be tested immediately upon receipt and received or rejected and returned based
upon testing or visual inspection.

D. Report and record all serial numbers received and/or rejected.

E. Allinspection and testing shall be performed under the observation of the Contracting Agency
at the Contracting Agency’s option. Provide three (3) working days advance notice of tests.
3.4 LAYOUT

A. All work shall be laid out in advance. Shop drawings shall be submitted to the Contracting
Agency for approval before work begins. Maximum height for terminal blocks and patch
panels shall be 6 feet-6 inches, minimum height shall be 1 feet-6 inches. Cables shall be
racked and supported in a workmanlike fashion. All work shall be labeled according to
ANSI/TIA/EIA 606-A, and color coded according to BICSI Standards. In the absence of
details on the drawing governing the layout of terminations, the following guidelines shall

apply.

1. All horizontal cables from a common outlet shall terminate sequentially (in groups) on the
same patch panel unless the cables are of different performance levels such as Category
5e and 6.

2. Horizontal cables that are of different performance levels, such as Category 5e and 6,
shall be terminated on different patch panels, and identified accordingly.

3. Pairs from each cable shall be terminated sequentially from left to right, top to bottom
starting with the lowest assigned number at the upper left hand corner of the frame.

4. Trunk or riser cables shall terminate on dedicated terminal blocks, separate from but
adjacent to horizontal terminal blocks. Cross-connect or patch cords longer than 18 feet
shall be avoided. Install stress relief hardware where needed.

B. Keep up to date "As-built" record drawings at each job site detailing the layout of all data racks
and telephone, data and trunk terminations, including a typed listing of cables/rooms served
by each terminal block and patch panel. Refer to Section 26 0000 - Electrical General
Requirements for other Record Document requirements.

C. Layout Shop Drawings shall be prepared using CAD. Final approved Shop Drawings shall be

updated with precise "as-built" conditions and shall be submitted with the Operations and
Maintenance Manuals. File format shall be AutoCAD "DWG" or "DXF."
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3.5 CABLE INSTALLATION

A. If cable dimensions shown are exceeded, all cable pathways and supports shall be resized to
maintain the original fill ratios based on the dimensions shown.

B. Follow cable manufacturer's specification regarding handling methods, retaining/support
methods, bending radius and maximum pulling tension limitations.

C. Telecommunication cables shall not be installed in the same raceway as power cables.

D. Cables shall be installed in a neat and orderly manner and shall not cross or interlace other
cables except at breakout points.

E. Cables in vertical trays shall be individually retained with straps at a maximum of 6 feet on
center.

F. Tie wraps shall not deform the cable insulation when tightened.

G. All cables shall be routed to minimize EMI and RFI interference. All cable shall be routed
according to the following table. Spacings are minimum for all Category 3 and higher cable.

Minimum Separation of Telecommunications pathways
from 480 volt or less power lines

Condition <2 kVA 2-5 kVA >5 kVA

Unshielded power lines or electrical equipment 5in 12in 24 in
in proximity to telecommunications open or
nonmetal pathways.

Unshielded power lines or electrical equipment 2.5in 6in 121in
in proximity to telecommunications grounded
metal conduit pathways

Power lines enclosed in a grounded metal N/A 3in 6in
conduit (or equivalent shielding) in proximity to
a telecommunications grounded metal conduit
pathway

Power lines enclosed in a grounded metal 25in 6in 121in
conduit (or equivalent shielding) in proximity to
telecommunications open or nonmetal
pathways.

Mechanical ductwork, metal floors and other 21in
metallic planes to telecommunications open or
nonmetal pathways.

Mechanical ductwork, metal floors and other Oin
metallic planes to telecommunications open or
grounded metal conduit pathways.

Fluorescent or HID lighting fixtures 5in 5in 5in
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3.6 LUBRICANT

A. Pulling lubricant, shall be used to minimize pulling tension and prevent sheath damage when
pulling cables into ducts and conduits. Lubricant shall be applied to the cable sheath with a
lubricator. When pulling has been completed, the exposed cable ends shall be wiped clean of
lubricant.

B. Lubricants shall be compatible with and intended for use with plastic-sheathed cables. Soap
and grease type lubricants shall not be allowed.

C. All equipment and the pulling set shall be checked to minimize interruptions once pulling
begins. Cable shall be pulled without stopping until the required amount of the cable has been
placed. When the pulling operation is halted before the pull is completed, the tension of the
pulling line shall not be released. When pulling is resumed, the inertia of the cable shall be
overcome by increasing the tension in small steps a few seconds apart until the cable is in
motion. Cable shall be paid from the top of the reel by rotating the reel in the feed direction at
the rate of pull. Cable shall not be stripped off the reel by pulling.

3.7 SEAL

A. Ducts in which cable is placed shall be sealed with urethane foam duct seal. This material
shall be inserted between the cable and the duct and in all unused ducts, in order to prevent
damage to the cable sheath and to prevent the entrance of dirt or water into the manhole or
vault.

3.8 DAMAGE AND DEFECTS

A. Use a tension monitoring device to ensure that the maximum pulling tension that may be
applied to the cable to be pulled into a conduit section is not exceeded. Provide replacement
cable if cable manufacturer's maximum pulling tension is exceeded at any time during a pull.

B. Cable shall be carefully inspected for sheath defects or other irregularities as it is paid out
form the reel. When defects are detected, pulling shall stop immediately and the cable section
shall be repaired or replaced at the discretion of the Contracting Agency. A system of
communications shall be maintained between pulling and feed locations so that pulling can be
stopped instantly, when required.

C. Cable shall be hand guided through intermediate manholes and into the next duct section
when making pull-throughs. Proper rigging shall be used in the intermediate manhole to keep
the pulling line and cable aligned with the exit duct to prevent the line or cable from rubbing
against the edge of the duct. Cables in pull-through manholes shall be set up and racked
before the cable ends in adjacent manholes are set up and racked.

D. Cable ends pulled into manholes, vaults, or terminal locations that are not to be racked or
otherwise permanently positioned immediately shall be tied in fixed positions to prevent
damage to the cables and provide adequate working space.

E. Adequate care shall be exercised when handling and storing reels of cable to prevent damage
to the cable. Cable with dents, flat spots, or other sheath distortions shall not be installed.
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3.9 DISTRIBUTION RINGS AND CABLE SUPPORTS

A. Layout distribution rings in accordance with the contract drawings and cable spacing
requirements. Set rings so that taps or changes in direction do not exceed 45 degrees.

B. Mount J-hooks on appropriate mounting hardware suitable for the specific application. Mount
securely to the building structure. Maximum support spacing shall be 4 feet on center.

C. Coordinate the layout of cableways with all other trades. Report conflicts to Contracting
Agency for resolution by the Contracting Agency.
3.10 TERMINATION MODULES

A. Layout telephone and data terminal blocks as indicated on drawings with spacing as
recommended by manufacturer.

B. Ground all metal back frames with #6 insulated copper to the Chassis Ground System (CGS).
Use Cool Amp bolted connections or Cadweld connections.
3.11 CROSS-CONNECTIONS

A. Cross-Connections at and/or between all terminal hardware shall be provided to form a
complete and functioning system.

B. Patch Cords shall be used to make all Cross-Connections.

C. Cross-Connections from Terminal Modules color coded White to Terminal Modules color
coded Blue shall be 4-pair wide and serve a single jack or termination in the horizontal
distribution.

3.12 INTERCONNECTIONS

A. Interconnections at all terminal hardware shall be provided to form a complete and functioning
system.

B. Equipment cables shall be interconnected to horizontal cabling on Termination Modules color
coded blue.
3.13 EQUIPMENT RACKS

A. Equipment racks shall be seismically braced by securely bolting to the structural floor
supplemented with additional braces as required for the Seismic Zone.
1. Mount ground bars on insulating bushed standoffs.
2. Connect Wiremold to power outlets.
3. Electrically separate open racks with insulating washers and nonconductive screws.
4. Electrically separate enclosed racks with insulating washers and nonconductive screws.
3.14 TERMINATIONS

A. Cables shall be marked with wire markers at both ends, and terminals on terminal blocks or
patch panels shall bear the cable number. Trunk cables shall be neatly marked with "From-To"
information.

B. Wire twist shall be maintained to within 0.25 inch of the termination.
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3.15 TERMINATION MODULES
A. Install per manufacturer’'s recommendations.

B. Protection modules shall conform to NEC 800-30 and be installed per manufacturer’'s
recommendations.
3.16 COMPLETION AND TESTING

A. Telecommunications System test reports shall be submitted to and approved by the
Contracting Agency. The test reports shall certify that the Telecommunications Distribution
System is complete, passes all test criteria, is fully operational, and that all work has been
witnessed as specified.

B. After installation and test of each system is complete, each system and the entire system shall
be demonstrated and tested for proper operation. The Contractor shall schedule a
demonstration with the following representatives present:

1. Contractor's representative.
2. Manufacturer's representative for each major communications subsystem.
3. Contracting Agency's representative.
C. The Contractor shall provide all forms, instrumentation and test equipment, loads, and other
consumables required to demonstrate the systems to the Contracting Agency’s satisfaction.
D. Incoming Inspection Tests:

1. Inspect all materials for damage.

E. Patch Cord Testing:

1. All patch cords shall be tested and shown to comply with the applicable Category cord
requirements of TIA/EIA-568B.

2.  Compliance shall be proven by testing patch cords alone (i.e., not by inserting the patch
cords into a channel).

3. Cord performance shall be measured on-site by either using either the TIA method
delineated in Annex J or by using a cord-test adapter and a hand-held LAN cable tester.
Cord compliance may be demonstrated by actual test reports supplied by the patch cord
manufacturer.

F. Final Inspection Tests:

1. Testing of all copper wiring shall be performed prior to system acceptance. 100 percent
of the horizontal and riser wiring pairs shall be tested. Link testing of all copper cabling
shall be performed. Complete, end to end test results shall be submitted to the
Contracting Agency.

a. Category5e cable runs shall be tested for conformance to the specifications of
EIA/TIA 568-B.2, Category 5e.Testing shall be done with a ANSI/TIA/EIA 568-B ETL
verified Level |I-E test set, with accuracy per Proposed TIA Level lll standards.

1). Test shall include all requirements of ANSI/TIA/EIA 568-B, including wiremap,
length, characteristic impedance, insertion loss, ambient and impulse noise,
NEXT, PSNEXT, FEXT, ELFEXT, PSELFEXT, return loss, ACR, PSACR,
Propagation Delay and Delay Skew.
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2). Supported test frequency shall be 1-350 MHz to provide re-certification
capability beyond Category 6 requirements.

3). “Full Plot” storage shall store entire test, and be capable of uploading saved
data and re-characterizing cables against new or evolving performance
standards. Testers only saving worst case data are not acceptable. Test data
shall be saved and provided to the Owner in neatly bound hardcopy and
electronic format compatible with ScopeData Pro® software. Provide a copy of
the software with the data.

4). Reports shall be graphic, showing test results plotted against standards.
Reports shall include a pass/fail summary of all network types specified.

5). Any cables not meeting the requirements of the standard shall be brought into
compliance at no charge to the Owner.

6). Tester shall be equal to Agilent Technologies (HP) WireScope 350, Fluke DSP-
4000, or IDEAL LANTEK 6P. Test all cable with an approved cable tester in the
presence of the Contracting Agency, at the Contracting Agency’s option. Provide three
(3) working days advance notice of tests. Record cable numbers on data test reports.
Submit reports to Contracting Agency.

Test all cables from both ends.
4. Re-test all cable disturbed after testing, at the direction of Contracting Agency.

Spare unterminated cable shall be temporarily terminated for testing.
G. Replace all rejected materials.

H. Test AC grounds and voltages in equipment racks.

1. Record voltage at equipment rack power source both at no load and at 15 Amp resistive
load.
3.17 OPERATING AND MAINTENANCE MANUALS

A. Prepare manuals describing the servicing and maintenance requirements for the equipment
being provided as required in this Section of these specifications.

B. Information contained in the manuals shall consist of catalog data on each item, together with
parts lists, wiring diagrams, test reports, description of routine maintenance required,
suggested frequency of maintenance and recommended practices, and shall be 8-1/2 inches
by 11 inches in size. Catalog pages and data in manuals shall be neat, clean copies.
Drawings shall be accordion folded to above size. An index shall be provided which shall list
all contents in an orderly manner. Include corrected shop drawings in the maintenance
manuals. Each copy of the instruction manual shall be adequately labeled for identification
and shall include plastic tabs coordinated with the index.

C. Provide “Step-by-step” instructions for interpreting and utilizing the cable, outlet, jack and
equipment identification system, including instruction for use of jack icons.

D. Referto "Submittals" requirements of this Section for additional O&M requirements.
3.18 INSTRUCTION AND TRAINING

A. Provide factory trained and authorized instruction in the proper operation and maintenance of
all equipment shown on the Drawings and specified herein.
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B. Provide detailed instructions to the Owner on how to obtain warranty service under the Special
Warranty.

END OF SECTION 27 2010
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SECTION 28 3100
ADDRESSABLE FIRE ALARM

PART 1 - GENERAL
1.1 DESCRIPTION

A. This specification provides the requirements for the installation, programming and
configuration of a complete Addressable Intelligent Life Safety System Network for this
project. The system shall include, but not limited to: Fire Alarm Control Panel(s), , Automatic
and Manually activated alarm Initiating and Indicating Peripheral Devices and Appliances,
conduit, wire and accessories required to furnish a complete and operational Life Safety
System.

1.2 SCOPE

A. Provide in operating condition an electrically operated, electrically supervised digital
multiplexed fire alarm system as described herein. The system shall include, but not be
limited to, control unit, power supplies, alarm initiating and indicating devices, conduit,
conductors, fittings and accessories required to provide a complete operating system. Units
shall be located in accordance with plans.

B. Provide all related demolition in support of the project. Refer to the Plans and Section 26
0000-3.01- Electrical General Requirements for additional requirements and information.
Existing fire alarm system shall remain operational until the new system is final accepted by
the local authorities having jurisdiction and the Contracting Agency, with exceptions only as
allowed in Section 26 0000 - Electrical General Requirements.
1.3 REFERENCES

A. The equipment and installation shall comply with the current provisions of the following Codes
and Standards:
1. National Electric Code, Article 760.

2. National Fire Protection Association Standards:
NFPA 72 National Fire Alarm Code

NFPA 101 Life Safety Code
Local and State Building Codes.
Local Authorities Having Jurisdiction.
Underwriters Laboratories Inc.

B. The system and components shall be listed by Underwriters Laboratories Inc. for use in fire
protective signaling system under the following standards as applicable:

UL 864/U0JZ, APOU Control Units for Fire Protective Signaling Systems.

UL 268 Smoke Detectors for Fire Protective Signaling Systems.
UL 268A Smoke Detectors for Duct Applications.

UL 217 Smoke Detectors Single Station.

UL 521 Heat Detectors for Fire Protective Signaling Systems.
UL 228 Door Holders for Fire Protective Signaling Systems.

UL 464 Audible Signaling Appliances.
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UL 1638 Visual Signaling Appliances.

UL 38 Manually Activated Signaling Boxes.

UL 346 Waterflow Indicators for Fire Protective Signaling Systems.
UL 1971 Standard for Signaling Devices for the Hearing Impaired.
UL 1481 Power Supplies for Fire Protective Signaling Systems.

UL 1711 Amplifiers for Fire Protective Signaling Systems.

UUKL Smoke Control Equipment

C. Americans with Disabilities Act (ADA).

D. International Standards Organization (ISO).
1. 1S0-9000.

2. 1S0-9001.
1.4 SYSTEM DESCRIPTION

A. The Fire Alarm / Life Safety System supplied under this specification shall be a
microprocessor based network system. Control Panel Assemblies and connected Field
Appliances shall be provided by the same company, and shall be tested and cross listed as
compatible to ensure that a fully functioning Life Safety System is provided.

1.5 QUALITY ASSURANCE

A. Qualifications of Contractor

1. The contractor shall have successfully installed similar system fire detection, evacuation
and visual signaling control components on a previous project of comparable size and
complexity. The Contracting Agency reserves the right to reject any control components
for which evidence of a successful prior installation performed by the Contractor cannot
be provided.

2. The Contractor shall have in house engineering and project management capability
consistent with the requirements of this project. Qualified and approved representatives
of the system manufacturer shall:

a. Perform the detailed engineering design of central and remote control equipment.
b. Produce panel and equipment drawings and submittals, and operating manuals.

c. Coordinate system installation requirements, and final system testing and
commissioning in accordance with these specifications.

The installation of the system shall conform to the State of Alaska regulations.

The Manufacturer shall be a nationally recognized company specializing in fire alarm
systems and shall employ factory trained, NICET certified technicians. The Manufacturer
shall maintain a service organization in Alaska and have a minimum of 5 years of
experience in the fire alarm industry.

5. The installer shall be a company specializing in the installation of fire alarm systems and
be factory certified by the Manufacturer for their system. The installer shall have a
minimum of 3 years of experience installing fire alarm systems. The installation shall be
fully field verified by a factory trained and authorized