





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The fire alarm system supplier shall provide point to point wiring diagrams
and equipment data sheets for submittal to the local authority. Where
required, the fire alarm system supplier shall obtain all permits required for
the installation of the system from the local authority.

System Manufacturer:

1.

The system and components shall be supplied by one manufacturer who
shall have produced similar systems for a period of at least three (3) years.

The manufacturer shall be able to refer to similar installations rendering
satisfactory service.

System Software:

L.

2.

The system shall be capable of self-programming upon initialization.

The system shall be capable of on-site programming to accommodate
system expansion and facilitate changes in operation.

All software operations shall be stored in a nonvolatile programmable
memory within the FACP.

Loss of primary and secondary power shall not erase the instructions
stored in memory.

System programming shall be password protected and shall include full
upload and download capability.

The system shall feature full flexibility for selective input/output control
functions based on ANDing, ORing; NOTing, timing, and special coded
operations shall also be incorporated in the resident software programming
of the system.

Resident software shall allow for full configuration of initiating circuits.
The system shall require no additional hardware to change from sensing
normally open contact devices to sensing normally closed contacted
devices or vice versa. Nor shall the system require additional hardware to
change from sensing normally open contact devices to sensing—and
distinguishing between—a combination of current limited and non-current
limited devices on the same circuit. Nor shall the system require
additional hardware for changing from a non-verification circuit to a
verification circuit or vice-versa.

There shall be no limit, other than maximum system capacity, to the
number of intelligent/analog devices which wmay be in alarm
simultaneously.
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9. The system shall have the capability of recalling alarm and trouble
conditions in chronological order for the purpose of recreating an event
history.

E. Operation:

1. Alarm Operation: The actuation of any approved alarm initiating device
shall automatically initiate the following operations where furnished as
part of the system:

a. Display alarm location on the FACP and Remote Annunciator and
audible and visual signal shall sound. Printer shall record all
changes that occur in the system.

b. All audible alarm indicating appliances within corresponding
building shall sound a fire alarm signal until the System
Acknowledge key or the Signal Silence key is depressed.

c. All visible alarm indicating appliances shall flash continuously until
the System Acknowledge key or the Signal Silence key is
depressed.

d. The off-site central monitoring station shall be notified
automatically until the System Acknowledge key or the Signal
Silence key is depressed.

e. Activation of any duct smoke detector shall release its associated
fire/smoke damper through a relay, shutdown its associated air
handling unit and place the fire alarm system in general alarm.

f Whenever system is in alarm, shutdown of all Mechanical system
equipment shall occyr until the System Acknowledge key or the
Signal Silence key is depressed.

g Activation of all programmed outputs assigned to the imitiating
device shall occur until the System Acknowledge key or the Signal
Silence key is depressed.

h. Any subsequent zone alarm shall reactivate the alarm indicating
appliances.

i There shall be no limit to the number of stations, detectors or zones
which may be activated or in alarm simultaneously. System shall
recall events in chronological order.

j- Initiation of elevator recall in accordance with ASME/ANSI A17.1,
when specified detectors or sensors are activated.

k. Initiation of elevator shunt trip in accordance with ASME/ANSI
Al7.1, when specified heat detectors and sprinkler flow sensors are
activated.
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Alarm Verification:

a.

The activation of any system smoke detector or sensor shall initiate
an alarm verification operation whereby the panel will reset the
activated detector and wait for a second alarm activation.

If, within one (1) minute after resetting, a second alarm is reported
from the same or any other smoke detector, the system shall process
the alarm as described previously. If no second alarm occurs within
one minute the system shall resume normal operation.

The alarm verification shall operate only on smoke detector alarms.
Other activated initiating devices shall be processed immediately.

The alarm verification operation shall be selectable by zone.

Alarm Indication:

a.

The alarm shall be displayed on a 160 character (4x40) LCD display
on the local Fire Alarm Control Panel, and, where applicable, the
remote annunciator. The top line of 40 characters shall be the point
label and the second line shall be the device type identifier.

The system alarm LED shall flash on the control panel and the
remote annunciator until the alarm has been acknowledged. Once
acknowledged, this same LED shall latch on.

A subsequent alarm received from another zone shall flash the
system alarm LED on the control panel and remote annunciator.
The LCD display shall indicate the new alarm information.

A pulsing alarm tone shall occur within the local building control
panel, and where applicable, the remote annunciator until the event
has been acknowledged.

A manual evacuation (drill) switch shall be provided to operate the
alarm indicating appliances without causing other control circuits to
be activated. However, should a true alarm occur, all alarm
functions would occur as described previously.

The system shall have a single key that will allow the operator to
display all alarms, troubles, and supervisory service conditions
including the time of each occurrence.

Any momentary opening of an initiating or indicating appliance
circuit wiring shall cause an audible signal to sound at the Building
Fire Alarm Panel, and where applicable, the remote annunciator for
four seconds indicating a trouble condition.

Alarm Walk Test:
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a. The actuation of the “enable walk test™ program at the control panel
shall activate the “Walk Test” mode of the system, which shall
initiate the following events:

b. The off-site central monitoring station connection shall be bypassed.

c. Control relay functions shall be bypassed.

d. Walk test shall be selectable by circuit.

€. Alarms received on normal circuits shall cause the control panel to
go into alarm and override the walk test mode.

f. The control panel shall show a trouble condition.

g The alarm activation of any initiation device shall cause the audible
signals to activate for two seconds.

h. The panel shall automatically reset itself after signaling is complete.

L The control panel shall automatically return to normal condition if
there is no activity on a walk test circuit for a period of 30 minutes.

Supervision:

L.

The system shall contain independently supervised initiating device
circuits. The alarm activation of any initiation circuit shall not prevent the
subsequent alarm operation of any other initiation circuit.

Each independently supervised circuit shall include a discrete LED readout
to indicate disarrangement conditions per circuit.

The incoming power to the system shall be supervised so that any power
failure must be audible and visually indicated at the control panel and the
remote annunciator. A green “power on” LED shall be displayed
continuously while incoming power is present.

The system batteries shall be supervised so that a low battery condition or
disconnection of the battery shall be audibly and visually indicated at the
control panel and the remote annunciator.

The system shall have provisions for disabling and enabling all circuits
individually for maintenance or testing purposes.

Power Requirements:
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1.08

L.

Each control panel or console shall receive 120 VAC power (as noted on
the plans) via a dedicated circuit from the nearest electrical panel.

H.  Shop Drawing and Product Data:
1. The system shop drawings shall include complete wiring diagrams for all
components of the project.
2. Generic wiring diagrams, which do not apply specifically to the project,
are not acceptable.
3. Product data sheets covering all system devices shall be furnished with
shop drawings. -
SPARE PARTS
A.  Spare parts shall be directly interchangeable with the corresponding components

of the installed system. Spare parts shall be suitably packaged and identified by
nameplate, stamping or tagging. Furnish the following:

1.

2.

Two keys or tools for resetting manual stations.

Two keys for locks of control panels or cabinets.

Two (bases and heads) of each type smoke and thermal sensors.
One of each type monitor module. |

One of each type control module.

Two fuses of each type provided. Spare fuses shall be mounted in the fuse
holder located inside each control panel.

Two of each type audio/visual device.

Two of each type visual device.

PART 2 - PRODUCTS

2.01

ACCEPTABLE MANUFACTURER

A.

All information herein is intended to establish minimum standards of
performance, quality and construction.

All equipment is based upon addressable analog equipment designed and
manufactured by Simplex Grinnell.
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2.02

C.

All equipment shall be as manufactured by Simplex Grinnell or approved equal.

FIRE ALARM CONTROL PANEL

A

D.

Panel Function:

1. The Fire Alarm Control Panel shall provide power, annunciation,
supervision and control for th_e detection and alarm system, as well as
alarm signaling to alert occupants of a fire or other emergency situations.

2. Control panel construction shall be modular with solid state
microprocessor based electronics.

3. Operation shall be guided via LEDs to simplify operation under any
condition.

Local Audible Device:

1. A local audible device shall sound during Alarm, Trouble or Supervisory
conditions.

2. This audible device shall sound differently during each condition to
distinguish one condition from another without having to view the panel.

3. This audible device also shall sound during each “key-press” to provide an
audible feedback to ensure that the key has been pressed properly:

Primary Controls:

1.  The following primary controls shall be visible through a front access
panel:

160 character liquid crystal display
Individual red system alarm LED
Individual red pre-alarm LED
Individual yellow supervisory service LED
Individual yellow trouble LED
Individual yellow security LED

Green “power on” LED

Alarm Acknowledge touch switch
Supervisory Acknowledge touch switch
Trouble Acknowledge touch switch
Alarm Silence touch switch

Reset touch switch

Manual evacuation (drill)

BrFET o rR oo e o

Interface Function:
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The control panel interface shall provide the following:

ERTE R MO e O

Setting of time and date

LED testing

Alarm, trouble and abnormal condition listing

Enabling and disabling of each monitor point separately
Activation and deactivation of each control point separately
Changing operator access levels

Walk Test enable

Running diagnostic functions

Displaying software revision level

Displaying historical logs

Displaying card status

Point listing

E. Point Lists Menu:

L.

F. Menu Lists:

L.

For maintenance purposes the following lists shall be available from the

point lists menu:

a. All points list by address
b. Monitor point list

c. Signal/speaker list

d.  Auxiliary control list

e. Feedback point list

f. Utility point list

g LED/switch status list

Scrolling through the menu options or lists shall be accomplished in a self-
directing manner in which prompting messages shall direct the user.

Menu lists shall be password protected.

Acknowledgment for each abnormal condition shall be provided in
accordance with NFPA 72 requirements:

G. Condition Display Order:

1.

The System shall display the first unacknowledged condition.

H. Acknowledge Password Protection:

PROJECT No. 11-02-4537-01
16800-11
FIRE ALARM SYSTEM



1.  Acknowledge functions shall feature password protection if the user has
insufficient privilege to acknowledge such conditions.

2. A message shall indicate insufficient privilege but shall aillow the user to
view the points without acknowledging them.

3. Shouid the user have sufficient privilege to acknowledge, a message will
be displayed informing the user that the condition has been acknowledged.

Acknowledgement:

1. After all points have been acknowledged, the LEDs shall glow without
blinking and the audible signal shall be silenced.

2. The total number of alarms supervisory and trouble conditions shall be

displayed along with a prompt to review each list chronologically. The
end of the list shall be clearly defined.

Alarm Silencing:

1. When the “Alarm Silence” button is pressed all alarm signals shall cease
operation, except during alarm silence inhibit mode.

2. It shall be possible to selectlvely program signal circuits as non-
silenceable:

System Reset::

L. The system reset button shall be used to return the system to its normal
state after an alarm condition has been remedied.

2. The LCD display shall step the user through the reset process with simple
English Language messages including a final message indicating the
system has been returned to the normal condition.

Function Keys:

1. Additional function touch switches shall be provided to access status data

for the following points:

a. Initiating device circuits

b. Indicating appliance circuits
c. Auxiliary relays

d. Feedback points

e. All other input/output points
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M.  Available Status Data:
1.  The following status data shall be available.

Primary State of point

Zone, Point Address and Card type information

Circuit Status

Current priority of outputs

Disable/Enable status

Automatic/Manual Control Status of output points (Hand-Off/Auto
Switches)

Relay Status

tho o o'R

9a

N.  Alarm History Log::

1. The system shall be capable of logging and storing up to 1000 events in
the History Log. These events shall be stored in a battery protected
random access memory. Each recorded event shall include the time and
date of that event’s occurrence.

2. The following Alarm History events shall be stored:

a. Alarms

b.  Alarm Acknowledgment

c. Alarm Silence

d. System Reset

e. Alarm Historical log cleared

O.  Trouble History Log:

1. The following Trouble History events shall be stored:

a. Trouble conditions

b.  Supervisory alarms

c. Trouble acknowledgment

d. Supervisory acknowledgment
e. Walk Test results

f

Trouble Historical log cleared

P. Access Levels:

1. There shall be four (4) access levels with level 4 being the most secure
level.
2. Level 1 actions shall not require a passcode.

3. Passcodes shall be numerical and shall consist of up to six (6) digits.
Changes to passcodes shall be made only by authorized personnel.
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Printer Interface Card::

L.

The control panel shall include an output port capable of operating printers
from a Central Processing Unit.

Remote Station Interface:

L.

A digital alarm communicator transmitter, remote station transmitter, or
municipal tie shall provide interface with a remote control station for
monitoring alarm and trouble conditions. Communication to central
station shall be by way of two supervised telephone lines.

Addressable Interface Module:

1. The system must provide communication with initiating and control
devices individually.

2. All of these devices will be individually annunciated at the control panel.

3. Annunciation shall include the following conditions for each point:
a. Alarm
b. Trouble
c. Open
d. Short
e. Device missing/failed

All Addressable Devices:

1. All addressable devices shall have the capability of being disabled or
enabled individually.

2. Up to 126 addressable devices may be multi-dropped from a single pair of
wires.

3. Systems that require factory reprogramming to add or delete devices are
unacceptable.

4. The communication format must allow t-tapping of the circuit wiring.

Alarm Signaling:
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The Fire Alarm Control Panel shall provide sufficient power and signal
circuit capability to meet the requirements of the plans and specifications
and to comply with ADA (Americans with Disabilities Act) requirements.

2. The Fire Alarm Control Panel and Power Supplies shall be designed to
accommodate all signaling circuits and 20% spare capacity.

3. The Fire Alarm Control Panel shall allow for field programming operation
of the signal circuits (i.e. march time, zone coded, zone-signal linking,
etc.) This capability shall be included in the system firmware with no
additional cost to the Owner.

Annunciator Panel:

1.  The Fire Alarm Control Panel shall provide an LCD annunciator where
drawings indicate remote area annunciation of the corresponding fire
alarm signals.

2. The annunciator shall indicate Alarm, Supervisory and Trouble conditions
by dedicated LED’s and an audible signal.

3. The annunciator shall feature an acknowledge button which, when
depressed, shall silence the audible signal.

4. A 160-character LCD display shall provide the same message as displayed
on the corresponding Fire Alarm Control Panel.

5. The annunciator panel shall be capable of alarm silence and system reset
functions.

6.  The annunciator shall be panel mounted with controls visible through a

front access panel and operable only by activating an enable key switch.

Cabinets and Consoles:

L.

The Fire Alarm Control Panel and annunciator cabinets shall be sized to
accommodate all components and modules specified and required for a
complete system.

Additional space for future expansion shall be provided in the cabinet
including, as a minimum, space for:

Four addressable interface modules

Conventional Interface Modules (CIM-4 or CIM-8)
Building Control Modules (BC-4 or BC-8)

Relay Modules (RM-4 or RM-8)

Universal Signaling Modules (USM-4 or USM-8).

o po o
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2.03

f. System will have space for Auxiliary Power Supply (APS-8) as

required to provide 8 amps @ 24VDC for additional signal circuits

and other functions.

Cabinets shall be capable of surface or flush mounting as indicated.

Sheet steel cabinets shall be completely primed and finish painted.

L The Control Consoles shall accommodate, in one section, power
supply, modules and components required for fire alarm control,
and system network control and annunciator.

]

X.  All Fire Alarm Control Panels shall be Simplex 4100 or approved equal.
ALARM INITIATING DEVICES
A.  Addressable/Analog Detectors:

1. All addressable/analog smoke and heat detectors as specified below shall
be pluggable into their bases.

2. The detector unit shall contain electronics that communicate the detector
chamber analog value to determine (normal, alarm, trouble) to the control
panel over two wires. The same two wires shall also provide power.

3. Upon removal of the head, the base shall transmit a trouble signal to the
control panel.

4. It shall be possible to change out detector heads without having to
reprogram or address the unit.

5. The detector's address shall be stored in the base. Detectors that store
address information in the head shall not be allowed.

6.  Addressable/analog detectors shall be UL listed.

B. Ionization Type Detectors:

L.

Addressable/analog ionization type smoke detectors shall be a two
chamber type and shall operate on ionization principal activated by
presence of combustion gases.

Units shall be restorable with individual indicating lamp.

Sensitivity of detectors shall be individually adjustable at the control
panel.

Stable operation under varying conditions such as vibration, mechanical
shock and changes in supply voltage, ambient temperature and barometric
pressure.
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5.

6.

A combustion gas signal verification circuit shall check to avoid false
alarm.

A visual indication of alarm shall be provided by a LED on the detector.

Photoelectric Type Detectors:

1.

Addressable/analog photoelectric smoke detectors shall sense the presence
of smoke particles between a . light source and a receiver within the
detector.

2. Sensitivity shall be set by the manufacturer and provisions shall be
included to check the sensitivity at the control panel without generating
smoke. '

3. The unit shall be equipped with a visible LED for alarm indication.

4. The detector screen and cover shall be easily removable for field cleaning.

Duct Type Detectors:

1.  Addressable/analog duct tyi)e smoke detectors shall operate on ionization
or photoelectric principal, as indicated and previously specified.

2. For mounting on ductwork the detector shall include a sampling tube
which shall be field cut to size to cover complete duct width.

3. The unit shall be restorable.

4. The detector shall be capable of stable operation under varying conditions,
including vibration, mechanical shock and changes in supply voltage,
ambient temperature and barometric pressure.

5. Unit shall be complete with relay as required for fan shutdown, and
auxiliary contacts for Building Automation System interface.

6. The unit shall be equipped with a visible LED for alarm indication.

7.  The detector screen and cover shall be easily removable for field cleaning.

8.  Addressable duct detectors shall be for use with ionization or photoelectric

detectors.

Addressable Manual Stations:

L.

The addressable manual station shall be capable of field programming of
its “address” location on an addressable initiating circuit.
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2.04

The manual station shall be fitted with screw terminals for field wire
attachment.

The manual station shall be non-coded, semi-recessed, and restorable.

The addressable manual station shall be U.L. listed.

F.  Point Identification Device (PID):

1.

A Point Identification Device (PID) shall be suitable for monitoring a
single conventional initiating device type such as waterflow, manual
station or non-addressable detectors, and for control of evacuation
indicating appliances and AHU systems. Modules shall include cover for
surface mounting. The PID shall provide for feedback to the FACP for
positive confirmation of the controlled devices activity.

A Point Identification Device shall be provided for interfacing normally
open direct contact devices to any of the addressable initiating circuits, and
providing Mechanical shutdown. Control module relay contacts are rated
2A @ 120VAC or 28VDC, resistive.

G. Collective Zone Interface Module (CZI):

1.

A Collective Zone Interface Module (CZI) shall be suitable to connect
supervised conventional initiating device or zone of initiating such as
waterflow switches, tamper switches, detectors and other such devices to
any of the intelligent analog loops.

The Collective Zone Interface Module shall be provided for configuring
remotely located conventional zones on the analog circuit. The Collective
Zone Interface shall provide power for up to 25 conventional type
detectors. The Collective Zone Inteface are designed for surface or flush
mounting and are provided with an LED for annunciation. The CZI shall
utilize a 4 11/16” by 3” deep backbox and shall include a cover for surface
mounting,

ALARM INDICATING DEVICES

A.  Visual Alarm Signals:

L

Visual units with flush trims and backboxes shall be provided for all
locations as shown on the plans (office areas, etc.). Visual units shall
provide 100 candela/second Xenon flash visible at all angles, and shall
meet the requirements of the Americans with Disabilities Act (ADA).

PROIJECT No. 11-02-4537-01
16800-18
FIRE ALARM SYSTEM



SHE

B.

2.05 PRINTERS
A.
B.

Visual alarm signals shall be UL listed for fire protection service and shall
produce a minimum intensity of 100 candela at all angles with a flash rate
of 1 Hz minimum to 3 Hz maximum with continuously applied voltage.
The xenon flash tube shall be enclosed in clear or nominal white (i.e.,
unfiltered or clear filtered white light) lens. The maximum pulse duration
shall be two-tenths of one second ((0.2 sec) with a maximum duty cycle of
40 percent. The pulse duration is defined as the time interval between
initial and final points of 10 percent of maximum signal.

Audible Alarm Signals:

1.

Alarm horns shall be 4” vibrating type and shall include backboxes, flush
mounted baffle and ceiling tile bridge.

Where indicated on the plane, provide a Gamewell Model No. 70990
Horn/Strobe combination with backbox.

Audible alarms shall not exceed sound levels of 120 dbA.

The visual alarm shall be mounted with the alarm horn where shown.

Printers shall be provided and installed as shown.

All printed information shall include time and date.

A desktop 80 column printer shall provide a hard copy record of system events.
The printer shall support the following features:

PRNANP LD~

120 VAC input power

180 characters per second

kilobytes buffer capacity

Impact dot matrix

Cartridge type ribbon

Friction feed for cut forms

Tractor feed for continuous 9-1/2” wide pin-to-pin fanfold paper
UL listed

Printer shall include two spare ribbons and one box of fanfold paper.

2.06 GRAPHIC CHART
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CAD generated graphics charts shall be installed in each building indicating
building floor plan(s) and initiating devices with circuit numbers.

Charts shall be 11 x 17 floor plans reduced from manufacturer’s approved floor
plan shop drawings, framed beneath non-glare glass for wall hanging.

PART 3 - EXECUTION

3.01

3.02

3.03

3.04

GENERAL INSTALLATION

A.

The contractor shall provide and install a new fully field programmer/addressable
analog interior fire alarm and smoke detection system including associated
equipment and appurtenances.

Provide system complete and ready for operation.

Equipment, materials, installation, workmanship, inspection and testing shall be
in strict accordance with the required and advisory provisions of NFPA 70,
NFPA 72, and NFPA 241.

Install the system in accordance with the plans and specifications, all applicable
codes and the manufacturer’s recommendations.

DUCT TYPE DETECTOR INSTALLATION

A.  The Contractor shall furnish Duct Detectors as shown on the drawings.

B.  Detector locations shall be no closer than 4’ from air supply outlets, nor in beam
pockets deeper than 12”. No detector shall be purposely recessed in a ceiling.

C.  Furnish and install conduit, wire and final connections.

PROGRAMMING

A.  The Contractor shall perform all programming of system including local panel
programming and network programming,

B.  The Contractor shall perform the necessary assigning of system points.

WIRING

A. The contractor shall furnish and install in accordance with manufacturer’s

instruction all wiring, conduit, and outlet boxes for installation of a complete
system as described herein and drawn.
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3.05

3.06

All wiring shall meet NEC 760 for fire alarm system wiring and all applicable
state and local codes. '

All wiring shall be tagged at junction points and shall test free of grounds and
shorted between conductors.

All additional labor costs incurred by the Fire Alarm System Technician to clear
wiring faults shall be charged to the installing contractor.

All final terminations of the field wiring shall be made by or under the direct
supervision of the Fire Alarm System Manufacturer’s representative.

Any damage to the panel as a result of the contractor terminating wires or
powering up the panel without the supervision of an authorized representative of
the Fire Alarm Panel Manufacturer shall be charged to the installing contractor.

All wiring in the Electrical Rooms and raising vertically through the building
plus the Mechanical Rooms, shall be installed in metal conduit.

Conductors within equipment enclosures shall be carefully cabled and laced.
Individual conductors shall be tagged with E-Z code markers indicating circuit
number and type. Markers shall be used on all conductors at each outlet or pull
box at each equipment enclosure.

Outlet pull and junction boxes shall be painted red on the exterior.
Connections shall be made directly to and from device terminal screws. Screw

materials shall have rising plates to terminate more than one wire or each wire
shall be terminated to individual screws or each wire shall terminate in a ring lug.

MOUNTING HEIGHTS AND DEVICE LOCATIONS

A. Contractor shall submit for approval the proposed mounting heights and
locations for all devices.

B.  All devices shall be mounted to meet all applicable codes.

C. No allowance will be allowed for any additional costs incurred for relocating
incorrectly mounted devices.

MISCELLANEOUS

A.  All junction boxes shall be painted red and labeled “Fire Alarm.” Color coded
wiring shall be maintained throughout the installation.

B. Installation of equipment and devices relevant to other work in the contract shall

be closely coordinated with the appropriate subcontractors.

PROIJECT No. 11-02-4537-01
16800-21
FIRE ALARM SYSTEM



The Contractor shall clean all dirt and debris from the interior and exterior of the
fire alarm equipment after completion of the installation.

The manufacturer’s Authorized Representative shall provide on-site supervision
of installation.

3.07 ON-SITE START-UP

A,

B.

3.08 TRAINING

A

System Check:

1.

Prior to energizing any part of this system, the factory authorized
representative shall check thoroughly the installation, and perform pre-
start checks.

2. This representative shall check all points, fire alarm panels and complete
network to ensure proper operation, and make any needed repairs and/or
replacements required.

3. Sufficient time shall be included in the project bid to cover all required
start-up assistance and testing.

Testing:

1. The Contractor shall test fully the completed fire alarm system in
accordance with NFPA-72 in the presence of the Owner’s Representative
and under the direction of the factory authorized representative.

2. Testing shall be provided as required by the local Fire Marshal.

3. Upon successful completion of tests, the Contractor shall so certify in
writing to the Owner’s Representative.

4. Alarm horn sound levels shall be tested during Owner’s normal operating

conditions to ensure emergency signaling is of an approved sound level
over normal ambient noise. The test shall be performed during a 90-day
period following the above “Fire Marshal” test on a date to be selected by
the Owner.

Demonstration:

1.

A factory authorized representative shall demonstrate the the fire alarm
system. :

The demonstration’ shall simulate possible operating conditions and
alarms.
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B.  Scope of Training:

1.  Training shall include documentation and hands-on exercise necessary to
enable the Owner’s Representative to assume full programming and
operating responsibility.

C.  Technical Support:

1. Technical support and service by factory trained personnel shall be
available from the manufacturer’s representative.

2. Training for the fire alarm systemn shall consist of 8 hours over two time
periods.
3.09 GUARANTEE

A.  The Installing contractor shall guarantee all wiring to be free from inherent
mechanical and electrical defects for a period of one year from installation.

B.  The Manufacturer’s Representative shall provide the Owner’s Representative and
Certification of Installation for the entire system certifying that the system was
installed and is operating properly and in accordance with these specifications.

C.  The Manufacturer’s Representative shall provide the Owner with a three (3) year
Maintenance Proposal upon completion of the Project.

END OF SECTION
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SECTION 16900

TELECOMMUNICATIONS

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 General Requirements, apply to work
specified in this Section.

Telecommunications shall be defined to include voice and data systems and all
related wiring and associated components.

The following standards are referenced within this document, served as a basis
for its development and shall be applicable to all telecommunications projects
within the City of Philadelphia.

1.  ANSIVTIA/EIA-568-BA series 2001, ANSI/TIA/EIA-568-B.1, 568B.2,
Commercial Building Telecommunications Cabling Standard

2. ANSIEIA/TIA-569-A, Commercial Building Standard for
Telecommunications Pathways and Spaces

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

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

5. ANSI/TTA/EIA-568-B.1and B.2, Level IIl, data cable testing

6.  NSI/NFPA 101 Life Safety

7. ASTM E 814 Fire tests of Through-Penetration fire stops.

This document also contains references to other national and international codes

and standards.

1.- NEC - National Electric Code, latest edition.

2. NESC - National Electrical Safety Code, latest edition.

3. ANSI - American National Standards Institute.

4, ICEA - Insulated Cable Engineers Association.

5. NEMA - National Electrical Manufacturers Association.
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10.

11.

12.

13.

14.

ASTM - American Society for Testing and Materials.

BICSI - Building Industry Consulting Service International.

TIA- Telecommunications Industries Association

EIA - Electronic Industries Association

OSHA - Occupational Safety and Health Administration

UL - Underwrites Laboratories

BOCA - Building Officials and Code Administration National Code
Local code

Pennsylvania Department of Labor and Industry

1.02 SCOPE OF WORK

A.  Work included: The work under this section includes, but is not limited to, the

following:

1. Installation of Category 6 cabling, including all devices and components.

2. . Cabling management and labeling system.

3. Complete testing of all cabling systems.

4, Provide patch panels, data, and voice outlets as required for complete
installation. .

5. Provide cable hanger and rack supports.

1.03 RELATED WORK

A. The following Sections and Divisions relate to the work included under this

section;

1. Electrical Trade Requirements.

2. Raceways and Boxes.

3 Wires and Cables.

4. Supporting Devices and Hangers.

1.04 SUBMITTALS
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A. The following equipment shall have manufactures cut sheets submitted for
review and approval by the Architect/Engineer and owner:

1.

2.

3.

4.

Patch Cord Assemblies.
Category 6 UTP Cables.
Information Connectors and face plate system.

Patch Panels.

1.05 WARRANTY

A.  The installing contractor shall facilitate a single manufacturer's warranty between
the manufacturer and the Owner which provides coverage of the installed cabling
system for twenty years.

B. At a minimum, the warranty shall define the following:

1.

That all passive components (those exhibiting no gain or energy
contribution) comprising the registered solution will be free from
manufacturing defects in material and workmanship under normal and
proper use.

That all cabling components utilized in the registered solution exceed the
specifications -of the TIA/EIA 568-B.1, B.2 and ISO/IEC IS 11801
standards.

That the installation will exceed the attenuation, near end crosstalk
(NEXT), and power sum requirements of TIA/EIA Bulletin 568-B.1,B.2
and ISO/IEC IS 11801 for cabling links and channels.

That the installation will exceed the loss and bandwidth requirements set
forth in of TIA/EIA Bulletin 568-B.1,B.2 and ISO/IEC IS 11801 for fiber
links and channels.

That the registered solution will be free from failures which prevent
operation of any current or future applications introduced by recognized
standards or user forums that use the TIA/ EIA 568-B.1,B.2 AND ISO/IEC
IS 11801 component and link/channel performance specifications.

1.06 GENERAL REQUIREMENTS OF THE TELECOMMUNICATIONS SYSTEM

A.  Should a bidder find discrepancies in or omissions from the drawings or
specifications, or should he be in doubt as to their meaning, he shall at once
notify the Design Professional who shall send written instructions to bidders. If
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these are ignored by the Contractor, he shall be responsible for furnishing the
proper or workable equipment as necessary.

B.  Carefully examine the drawings and any other contract documents. If any
discrepancies occur between the drawings or between the drawings and the
specifications, report such discrepancies to the Design Professional in writing
and obtain written instructions as to the manner in which to proceed. No
departures from the contract drawings shall be made without prior written
approval of the Owner.

C.  Install Category 6 data cables of a BLUE color.
Install Category 6 Voice cables of a YELLOW color.

D. All the conduit, raceways, cable trays, power outlets, and electrical boxes are to
be furnished by the Electrical Contractor for the building. For the purposes of
this project, this work is to be coordinated with the Electrical Contractor.

E.  Provide incidental amount of conduit in the buildings as required.

F. The installation shall be in accordance with EIA/TIA Standards 568B.1,B.2, and
569A. Wiring shall be to EIA 568B termination standards.

G. Install the drop types shown on the drawings, assume that each location will be
within 1 feet of the location shown on the drawings. (The Contractor shall move
the drop by 1 feet in either direction without charge and in consultation with the
Owner. The Contractor to coordinate this activity with the Owner before
installation.) Careful coordination with Electrical Contractor will be required.

H. Provide patch panels for data cable termination in all Telecommunications
Rooms on all floors. All data drops to be a continuous home-run to the
Telecommunications Rooms from outlet locations.

I The Electrical Contractor will provide 120 volt, 20 amp power for video and data
systems. Provide transient voltage and surge suppression in every data Room
where cabling enters from outside. Provide a telecommunications main
grounding busbar and a telecommunications backbone to each
telecommunications room. Coordinate the requirements of electric outlets with
the Electrical Contractor.

1.07 INSTALLER QUALIFICATIONS

A.  For all cabling and termination activities, the Contractor's/Installer's foreman on
the site shall be a BICSI Registered Cabling Installer.

B.  The Contractor/Installer shall also employ a BICSI Registered Communications
Distribution Designer (RCDD) on staff assigned to this project.

PART 2 - PRODUCTS
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2.01

2.02

HORIZONTAL CABLING

A

The horizontal cabling is the portion of the telecommunications cabling system
that extends from the work area information outlet/connector to the horizontal
cross-connect in the Telecommunications Room. The horizontal cabling includes
the horizontal cables, the information outlet/connector in the work area, the
mechanical termination, and patch cords or jumpers located in the
Telecommunications Room.

The horizontal cabling shall be a star topology. Each work area information
outlet/ connector shall be connected to a horizontal cross-connect in the
Telecommunications Room.  Each work area shall be served by a
Telecommunications Room.

Cabling between Telecommunications Rooms for the purpose of creating "bus"
and "ring" topologies is considered part of the backbone cabling.

The maximum horizontal distance shall be 90 m (295 ft), independent of media
type. This is the cable length from the mechanical termination of the media at
the horizontal cross-connect in the Telecommunications Room to the information
outlet/connector in the work area. Prior to starting work, Contractor shall verify
that all horizontal cable runs shall not exceed 295 feet (90 meters).

Length limitations for cross-connect jumpers and patch cords in the cross-
connect facilities, including horizontal cross-connects, jumpers, and patch cords
that connect horizontal cabling with equipment or backbone cabling, shall not
exceed 6 m (20 ft) in length.

For each horizontal channel, an allowance for 3 additional meters (9.8 ft) from
the information outlet/connector to the work station applies. Also, for each
horizontal channel, a combined total of 10 m (33 ft) is allowed for cords in the
work area, and for patch cords or jumpers, and for equipment cables or cords in
the Telecommunications Room.

The following types of cables are recognized by this standard for use in the
horizontal cabling system:

1.  Four-pair Category 6 unshielded twisted-pair (UTP) cables

CATEGORY 6 UTP CABLES

A.

General:

1. These requirements are for cables of four unshielded twisted pairs of 24
AWG copper, thermoplastic insulated solid conductors enclosed by a
thermoplastic or FEP jacket.
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C.

All cable will conform to the requirements defined by Article 800 of the
National Electrical Code. Plenum rated cable is defined as cables installed
in ducts, plenums and other spaces used for environmental air and shall
conform to specifications for CMP and C(UL)FT-6. Non-plenum cable is
defined as cables installed in vertical runs and penetrating more than one
floor, or cable installed in vertical runs such as a shaft and shall conform to
specifications for CMR and C(UL)FT-4.

Mechanical:

L.

The diameter of the insulated conductor shall be .96 mm (0.038 in)
maximum. The insulated conductor used as the white single shall have a
coextruded colored stripe as defined in "Color Codes". The stripe shall be
of the same material as the insulation.

The cable shall be restricted to four-pair size to support a broad range of
applications. The pair twist lengths shall be selected to ensure compliance
with all requirements listed in the Transmission section.

The color code shall be as follows:

Pair 1 Blue-White/with extruded Blue stripe on White single

Pair 2 Orange-White/with extruded Orange stripe on White single
Pair 3 Green-White/with extruded Green stripe on White single
Pair 4 Brown-White/with extruded Brown stripe on White single

oo

Cable Diameter:

a. - Plenum: The nominal jacket outside diameter will not exceed 6.35
mm (0.25 in). The nominal jacket thickness will not exceed 0.4318
mm (0.017 in).

b.  Non-Plenum: The nominal jacket outside diameter will not exceed
6.35 mm (0.25 in). The nominal jacket thickness will not exceed
0.51 mm (0.020 in).

The ultimate breaking strength of the completed cable shall be 400 N (90
1bf) minimum,

The cable shall withstand a bend radius of 4x its diameter at a temperature
of -200C =10C without jacket or insulation cracking or signal
degradation.

Cable Jacket:
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1.  All cables shall be plenum rated cables with an FEP jacket.

Transmission:

1. The DC resistance of any conductor shall not exceed 6.66 ohm per 100 m
(328 ft) at or corrected to a temperature of 2001C.

2. The DC resistance unbalance between the two conductors of any pair shall
not exceed 2.5% when measured at or corrected to a temperature of 2001C.

3. The mutual capacitance of any pair at 1 kHz and measured at or corrected
to a temperature of 200C should not exceed 4.6 nf per 100 m (328 fi)
nominal. :

4. The cable shall have a characteristic impedance of 100 ohm =+ 15 ohms for
frequencies where 1 Mhz <= freq <= 100 Mhz; & 20 ohms for frequencies
where 100 Mhz <= freq <= 200 Mhz; and = 25 ohms for frequencies
where 200 Mhz <= freq <= 250 Mhz;

S. Structural Return Loss
a. The SRL shall be greater than or equal to the following values for a

length of 100 m (328 ft). (See Table 1)
>=23dB 1 MHz <= freq <= 20 MHz
>=23 dB - 10 log(freq/20) 20 MHz <= freq <= 350 MHz
Frequency SRL
MHz dB
772 23.0
1.0 23.0
4.0 23.0
8.0 245
10.0 25.0
16.0 25.0
20.0 25.0
25.0 243
31.25 23.6
62.5 23.0
100.0 23.0
155.0 21.0
200.0 21.0
250.0 20.0
Table 1 - SRL
6. Attenuation:
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The attenuation is derived from swept frequency signal level
measurements at the output of cable lengths greater than or equal to
100 m (328 ft) using the formula:

(1) For 4-pair cable:
Attenuation (f) <= 1.967 sqrt(f) + 0.0234 £ + 0.050/sqrt(f)
Where 0.772 <= f <= 350

The maximum attenuation of any pair, in dB per 100 m, measured at
or corrected to a temperature of 2000C shall be less than or equal to
the values listed in Table 2.

Frequency Attenuation (dB/100 m)
MHz 4-Pair
772 1.8
1.0 2.0
4.0 3.8
8.0 5.3
10.0 6.0
16.0 7.6
20.0 8.5
25.0 9.5
31.25 10.7
62.5 154
100.0 19.8
155.0 25.2
200.0 29.0
250.0 32.8

Table 2 - ATTENUATION

7. Near End Crosstalk (NEXT) Loss:

a.

NEXT loss is derived from swept frequency measurements using a
network analyzer and a s-parameter test set. The minimum NEXT
loss for any pair combination at room temperature shall be greater
than or equal to the value determined using the following formula:

NEXT(f) >= 71 dB - 15 log(f/0.772)
Where 0.772 <= {f <= 350

Maximum values required are listed in Table 3.
Frequency NEXT
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MHz (dB)

1.0 74
4.0 65
8.0 61
10.0 59
16.0 56
20.0 55
25.0 53
31.25 52
62.5 47
100.0 44
155.0 41
200.0 40
250.0 38
NEXT values were derived from functions and truncated to the
nearest whole dB

Table 3 - NEXT

8. Power Sum Near End Crosstalk Loss:

a.

Power Sum NEXT loss is derived from swept frequency
measurements using a network analyzer and a s-parameter test set.
The minimum Power Sum NEXT loss for any pair combination at
room temperature shall be greater than or equal to the value
determined using the following formula:

Power Sum NEXT(f) >= 10 log ((10 ~(71 dB - 15

log(£/0.772))/10))/3
Where 0.772 <= f <= 350

Maximum values required are listed in Table 4.

Frequency Power Sum NEXT
MHz (dB)
1.0 72
4.0 63
8.0 59
10.0 57
16.0 54
20.0 52
25.0 51
31.25 50
62.5 45
100.0 42
155.0 39
200.0 38
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350.0 36

Power Sum NEXT values were derived from functions and truncated to the
nearest whole dB.

Table 4 - Power Sum NEXT

9. The propagation delay of any pair at 10 MHz shall not exceed 4.6 ns/m.

10. The propagation delay skew between any two pairs shall not exceed 10
ns/100m.

11. The dielectric breakdown of the cable shall be at least 2500 volts DC
conductor to conductor.

E.  Quality Control:

1. Every Master Reel shall be tested for Attenuation, NEXT, Power Sum
Crosstalk, Impedance, and SRL. This testing shall be performed using a
sweep test method and include frequencies from .772 MHz to 350 Mhz.

F.  TestReport:

1. A test report shall be attached to each reel of cable indicating the Master
i Reel number, the date of the test, and test results for each pair. At a
minimum, test results will be shown for the parameters listed in Table 1
for SRL, Table 2 for Attenuation, Table 3 for Crosstalk (NEXT). Power
Sum may be listed as Pass/Fail. Characteristic impedance shall be shown
for each pair.

G.  Cable shall be Commscope Part Number 6504, or approved equal.

2.03 PATCH CORD ASSEMBLIES
A, General:

1. The contractor shall provide and deliver, patch cords assemblies in
sufficient quantities to provide connectivity for each installed cable. Work
area cables shall be (3) meters in length and patch cords for the
Telecommunications Room shall be pre-manufactured provided in
standard lengths to avoid excessive slack. (Provide 20% spare standard
length patch cords.)

2. All patch cords shall be appropriately labeled by the manufacture.
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B. 4 Pair Category 6 UTP Patch Cords:

1. 4-Pair Category 6 UTP patch cords shall be manufactured of cable
compliant with these specifications for Cat 5¢ UTP. Patch cords to be
tested to TIA/EIA 568-A-4. Product Siemen MC5-8-T.

2. Assemblies shall be terminated with 8-position RJ-45 plugs using a 568 B
configuration.

C.  Acceptable Manufacturers:

1. Manufacturer of patch cord assemblies shall be Siemens.

2.04 INFORMATION CONNECTORS

A. General:
1. Furnish and install information connectors at locations shown on
drawings.

2. Information connectors shall consist of the following types:

a. Category 6 rated, eight-wire modular jacks for data and phone
outlets.

3. Device work area telecommunications plates shall be provided. Approved
product: Siemen CT8-FP-X.

B. UTP Jacks:

1. Eight-wire, eight-position modular jacks shall be used for all information
outlets. Each jack shall be fed by a separate four pair cable sheath. All
four pairs shall be wired to the jack using TIA/EIA-T568B wiring scheme.
The jacks shall employ 110 style IDC contacts for termination of the wire.

2. Jack housings shall be polycarbonate complying to UL 94V-2
flammability rating. Contact material shall be phosphor-bronze with gold
over nickel plating on mating area and termination end.

3. Jacks shall be rated for Category 6.

4.  Acceptable Products: Siemen CT Series.

C. UTP Plugs:
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2.05

D.

Eight-wire, eight-position modular plugs shall be used for all UTP cable
assemblies.

Plug housings shall be polycarbonate complying with UL 94V-2
Flammability rating. Contact material shall be phosphor-bronze with gold
over nickel plating on mating area and termination end.

Plugs shall be rated for Category 6.

Outlet Installation:

1.

All outlets shall be installed in the following manner:

a. Wall mounted outlets shall be attached to 4" x 4" boxes.

b. Wall mounted outlets shall be installed with the center of the plate at
18" above finished floor (AFF) uniless otherwise indicated. The

faceplates shall be installed in a vertical orientation.

c. Any unused faceplate positions shall be covered/filled with a blank
insert made of the same or compatible material as the faceplate.

PATCH PANELS

A.

General:

L.

Horizontal cables shall be terminated on connecting hardware that meets
the requirements of this standard. These cable terminations shall not be
used to administer cabling system moves, adds, and changes. All
connections between horizontal and backbone cables shall be made
through a horizontal cross-connect.

Equipment cables that consolidate several ports on a single connector shall
be terminated on dedicated connecting hardware. Equipment cables that
extend a single port appearance may either be permanently terminated or
interconnected directly to horizontal or backbone terminations.

Patch panels shall employ 110-style IDC hardware on the rear of the rack
and 8-position, 8-wire jacks on the front. The patch panels shall accept
machine generated labels and color coded icons.

The Category 6 patch panels shall be augmented with sufficient wire
management hardware. Provide front, rear, and both sides to properly
dress, terminate stress relieve and manage the installed cables and
provided patch cords. A rack shall be installed to house the termination
and management hardware, and the active network equipment.

Products for this installation shall be furnished in new and factory
packaged condition. Each product shall be inspected by the Contractor to
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ensure completeness and that no damage was incurred during shipping.
The contractor shall return to the manufacturer, any product found to be
deficient. The cost of the return and replacement product shall be borne
by the Contractor. All products provided for this installation shall meet
the following minimum criteria.

UTP Patch Panels:

1. UTP patch panels shall be rated for Category 6 performance in accordance
with ANSI/TIA/EIA-TSB-40 and -568-A specifications.

2. Patch panels shall incorporate 110 style IDC terminations mounted to a PC
board on the rear of the panel.

3.  Patch panels shall have 8-position, 8-wire jacks wired in accordance with
the T568B color code. :

4.  Patch panels shall have or be installed with rear strain relief bars or
brackets to facilitate the installation of the UTP cables.

5. Patch panels shall accommodate front and rear labeling for each discrete 4-
pair circuit.

6. Patch panels shall not occupy more than one EIA rack space (1.75™) for
every 24 port positions.

7. Contacts shall be plated with a minimum of 50 microinches of gold.

8. Modular outlets shall be compliant with FCC CFR 47 part 68 and subpart
F and IEC 603.7.

9. Acceptable Products: Siemen HD Series.

110 Wall Mounted Panels for Phone Cables:

1.

2.

3.

4,

Panels shall consist of 110 wiring block with wire manager.
110 wiring blocks shall be CAT 5 compliant 100 pair minimum.
110 connecting blocks shall be CAT 6 compliant 4-pair.

Acceptable Products: Siemen S110 Series.

Horizontal Rack Cable Managers:

1.

Cable managers shall be provided for all patch panels.
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2. Cable managers shall be designed for EIA 19" rack mounting,.

3. Acceptable Products: Siemen WM143-5.

E.  Strain Relief Brackets:
1. Strain relief brackets shall be provided for each patch panel.

2. Cables shall be attached to strain relief brackets with sufficient slack to
allow removal of patch panel from rack for service.

3. Acceptable Products: Chatsworth Products 11570 Series or approved
equivalent.

F. Horizontal Cross-Connect Installation:

1. Termination and management hardware shall be installed in the following
manner:

a. Cables shall be dressed and terminated in accordance with the
recommendations made in the TIA/EIA-568-B.1, B.2A document,
manufacturers recommendations and/or best industry practices.

| b. Pair untwist at the termination shall not exceed one-half an inch.

c. Bend radius of the cable in the termination area shall not exceed 4
times the outside diameter of the cable.

d. Cables shall be neatly bundled and dressed to their respective
panels. Each panel shall be fed by an individual bundle separated
and dressed back to the point of cable entrance into the rack.

e. The cable jacket shall be maintained as close as possible to the
termination point.

f. Each cable shall be clearly labeled behind the patch panel. Cables
labeled within the bundle shall not be acceptable.

g Each cable shall be clearly labeled within the enclosure so that the
label can be viewed when the panel is opened. Cables labeled
within the bundle shall not be acceptable.

PART 3 - EXECUTION
3.01 CABLE INSTALLATION

A Al cables that will be installed in the following manner:
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- 10.

11.

Cables in exposed areas shall be installed in conduit.

Cable raceways shall not be filled greater than the NEC maximum fill for
the particular raceway type.

Cables shall be installed in continuous lengths from origin to destination
(no splices -field or factory)

The cable's minimum bend radius and maximum pulling tension shall not
be exceeded.

Cable shall be installed above fire-sprinkler systems and shall not be
attached to the system or any ancillary equipment or hardware. The cable
system and support hardware shall be installed so that it does not obscure
any valves, fire alarm conduit, boxes, or other control devices.

Any cable damaged or exceeding recommended installation parameters
during installation shall be replaced by the contractor prior to final
acceptance at no cost to the Owner.

Fire stopping for cables, conduits, sleeves cable trays will have a 2 hour
rating for shafts, exits, floors and 1 hour for interior partitions.

All data cables are to be routed so that a minimum of 6" of clearance away
from all fluorescent lighting and four feet from large motors or
transformers.

Data cable to be supported by “J” hooks above the ceiling having a
minimum of 3/4" bearing surface designed to support Category 6 data
cable. No more than 50 cables will be placed in any one “J” hook.

Sleeves and conduits will be reamed and have protective bushings
installed.

Core drilling and floor penetrations must be approved by a licensed
engineer of the same state the work is preformed.

In addition, different cable types shall be installed under the following
provisions:

1.

Unshielded Twisted Pair:

a. Unshielded twisted pair cable shall be installed so that there are no
bends less than four times the cables outside diameter (4 X cable
0O.D) at any point in the run and at the termination field.

b.  Pulling tension on 4-pair UTP cables shall not exceed 25-pounds for
a single cable or cable bundle.
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c. Cables shall be dressed and terminated in accordance with the
recommendations made in the TIA/EIA-568-B.2A document,
manufacturers recommendations and/or best industry practices.

d. Pair untwist at the termination shall not exceed one-half an inch.

e. Bend radius of the cable in the termination area shall not exceed 4
times the outside diameter of the cable.

f. The cable jacket shall be maintained as close as possible to the
termination point.

g All modular jacks shall be oriented with the locking tab slot towards
the floor.

h. All terminations shall be made using mdustry standard tools that
insert and trim the wires.

i All terminations shall be made according to the T568B wiring
scheme.

3.02 CABLE SYSTEM TESTING

A.

All cables and termination hardware shall be 100% tested for defects in
installation and to verify cable performance under installed conditions in
compliance with EIA/TIATSB-67. All conductors of each installed cable shall
be verified usable by the contractor prior to system acceptance. Any defect in the
cable system installation including but not limited to cable, connectors,
feedthrough couplers, patch panels, and connector blocks shall be repaired or
replaced, at no cost to the Owner, in order to ensure 100% useable conductors in
all cables installed.

Copper Cables:

L

Each cable shall be tested for continuity on all pairs and/or conductors.
Twisted-pair data cables shall be tested for the all of the above
requirements, plus tests that indicate installed cable performance. These
data cables shall be tested using a Class I cable analyzer.

Each pair of each installed cable shall be tested using a "green light" test
set that shows opens, shorts, polarity and pair-reversals. The test shall be
recorded as pass/fail as indicated by the test set in accordance with the
manufacturers recommended procedures, and referenced to the appropriate
cable identification number and circuit or pair number. Any faults in the
wiring shall be corrected and the cable re-tested prior to final acceptance at
no cost to the Owner.

Each installed cable shall be tested for installed length using a TDR type
device. The cable length shall conform to the maximum distances set forth
in the TIA/EIA-568-B.1A Standard. Cable lengths shall be recorded,
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referencing the cable identification number and circuit or pair number. For
multipair cables, the longest pair length shall be recorded as the length for
the cable.

High speed unshielded twisted pair (UTP) data cable shall be performance
verified using an automated test set. This test set shall be capable of
testing for the continuity and length parameters defined above, shall be
performed Bi-directionally and provide results for the following tests:

a. Near End Cross-Talk (NEXT).

b. Attenuation.

c. Ambient Noise.

d. Attenuation to Cross-Talk Ratio (ACR).

e. Power Sum.

f. Propagation Delay.

g.  Propagation Delay Skew.

Test results shall be automatically evaluated by the equipment, using the
most up-to-date criteria from the TIA/EIA Standard, and the result shown
as pass/fail. Test results shall be printed directly from the test unit or from

a download file using an application from the test equipment
manufacturer. The printed test results shall include all tests performed, the

. expected test result and the actual test result achieved. Hard and soft

copies of the results shall be provided to the Owner in a format acceptable
to the Owner.

Results which are marginal and cause 'flags' or other identifiers on the test
results are unacceptable. These types of results are often referred to as
Pass* by test equipment manufacturers. Cable installations providing
Pass* results shall be corrected as necessary without additional cost to the
Owner.

3.03 CABLE SYSTEM LABELING

A.

General:

1.

This section describes the administration of cables, termination hardware,
termination positions, and splices within the administrative jurisdiction.
As changes are made to the wiring system, affected labels, records, reports,
and drawings shall be updated.
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Termination hardware contains one or more termination positions. For
example, an 8-pin modular connector on a panel may be administered as
one termination position on its associated termination hardware.

This section describes the administration of the wiring hierarchy specified
in ANSI/EIA/TIA-606A.

B. Identifiers:

1.

Cable Identifiers:

a. A unique identifier shall be assigned to each cable to serve as a link
to the cable record. This identifier shall be marked on each cable or
its labels. )

Cable Labeling:

a. Horizontal cables shall be labeled at each end. Labels shall be
affixed at each end rather than marking the cable. For proper
administration. Additional cable labeling may be required on the
cable at intermediate locations such as conduit ends, backbone
splice points, manholes, and pull boxes. Both end termination
positions shall be marked on the cable or its labels.

b. For hybrid cables, additional cable labels should be used to identify
the individual hybrid components.

c. Cables of differing conductor counts that are spliced together may
be administered as separate cables. Encoded cable identifiers may
be used to identify the pair/conductor counts of the largest cable.
This method is preferable when splicing cables of dissimilar
characteristics.

d. In the event that a cable is routed through multiple pathway
segments, the pathway record linkage field shall contain references
to all pathway segments used.

Termination Hardware Identifiers:

a. A unique identifier shall be assigned to each termination hardware
unit to serve as a link to its record. For example C4R6 is
termination hardware in column 4 row 6 of the backbone
termination cross-connects in space B101.

b. An identifier shall be marked on each termination hardware or its

label.
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c. Duplicate labeling of termination hardware located in the work area
is optional. For example, a faceplate or box does not require a
separate identifier if the identifier for the connector is used for

labeling.
4, Termination Position Identifiers;
a. A unique identifier shall be assigned to each termination position to

serve as a link to the termination position record.

b. An identifier shall be marked on each termination position label.
Each termination position shall be marked with the termination
identifier except in cases where high termination densities make
labeling impractical. In these cases, identifiers shall be assigned to
each termination hardware umit and to the actual termination
position identifier determined by the conventions used for that unit.
Labeling at the work area end may also include the termination
position identifier for the other end of the cable and the cable
identifier.

B. Labels:
1. Adhesive Labels:

a. Adhesive labels shall meet the legibility, defacement, and adhesion
requirements specified in UL 969 (Ref D-16). Additionally, labels
shall meet the general exposure requirements in UL 969 for indoor
use.

2. Insert Labels:

a. Insert labels shall meet the legibility, defacement, and general
exposure requirements specified in UL 969. Outside plant labels
shall meet the exposure requirements listed in UL 969 for indoor
and outdoor use. An insert label shall be securely held in place
under the normal operating conditions and usage to which the
labeled infrastructure element is subjected.

D. Color Coding of Termination Fields

1. Color coding as specified in this standard is based on the hierarchical star
configuration for backbone cabling as specified in ANSI/EIA/TIA-
568AB.1,B.2. That standard allows a maximum of up to two hierarchical
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levels in the backbone. The first level in the hierarchy encompasses
cabling from the main cross-connect to a Telecommunications Room in
the same building, or to an intermediate cross-connect in a remote
building. = The second level encompasses cabling between two
telecommunication Rooms within the building containing the main cross-
connect or between an intermediate cross-connect and a
Telecommunications Room in a remote building.

Color Coding Rules:

a. Termination labels identify the two ends of the same cable shall be
of the same color.

b. Cross-connections are generally made between termination fields
(groups of termination labels) of two different colors.

c. The color orange (Pantone 150C) shall be reserved for the
identification of the demarcation point (central office termination).

d. The color green (Pantone 353C) shall be used to identify the
termination of network connections on the customer side of the
demarcation point.

e. The color purple (Pantone 264C) shall be used to identify the
termination of cables originating from common equipment (e.g.,
PBXs, computers, LANs, and multiplexers).

f. The color white shall be used to identify the first-level backbone
telecommunications media termination in the building containing
the main cross-connect.

g The color gray (Pantone 422C) shall be used to identify the second-
level backbone telecommunications media termination in the
building containing the main cross-connect.

h. The color blue (Pantone 291C) shall be used to identify the
termination of station telecommunication media and is required only
on the TC and ER end of the cable, not at the telecommunications
outlet,

1. The color brown (Pantone 465C) shall be used to identify
interbuilding backbone cable terminations.

j- The color yellow (Pantone 101C) shall be used to identify the
termination of auxiliary circuits, alarms, maintenance, security, and
other miscellaneous circuits.

k. The color red (Pantone 184C) shall be used to identify the
termination of key telephone systems.
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E. Records:

1.

L

In buildings not containing the main cross-connect, white may be
used to identify second-level backbone terminations.

Cable Records:

The cable identifier, cable type, and unterminated, available
pairs/conductors shall be recorded for each cable. Additionally,
linkages to termination position records, splice records, pathway
records, and grounding records shall be maintained. The cable
record shall document every pair/conductor in the cable.

The cable type field shall include the manufacturer and
manufacturer's designation. The month and year of installation or
acceptance shall also be recorded.

The termination position linkage field is used to document the
termination positions of every pair/conductor or set of
pairs/conductors of the cable. Each pair/conductor or set of
pairs/conductors has a linkage to two termination position records.

Termination Hardware Records:

The termination hardware identifier and type, and damaged position
numbers shall be recorded for each element of termination
hardware. Additionally, linkages to termination position records,
space records, and grounding records shall be maintained. The
termination hardware record shall identify every termination -
position within the hardware.

Termination position linkage fields are used to provide access to
information in termination position records. Termination positions
may be used individually or in sets.

Termination Position Records:

a.

The termination position identifier type, user code, and cable
pair/conductor numbers shall be recorded. Additionally, linkages to
cable records, termination position records, termination hardware
records, and space records shall be maintained.

Other termination position record 1 linkage is used to document the
corresponding termination position at the other end of the pair or
sets of pairs. Other termination position record 2 linkage is used to
document the cross-connect position.
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c. A user code shall be assigned to a termination position record for a
telecommunications outlet connector only. This user code may be a
telephone number, circuit number, user name, or some other specific
term of reference.

F. Reports:
1. Cable Reports:

a. A cable summary report shall be available listing all cables and, at a
minimum, their type and terminating positions. Additional
information from the cable records or other interlinked records may
be desirable.

2.  End-to-End Circuit Report:

a. The end-to-end circuit report traces connectivity from end to end.
At a minimum, the report should list a user code, associated
termination positions, and cables establishing connectivity from the
work area to the other end of each circuit. Additional information
from termination position or other interlinked records may be
desirable.

3. Cross-Connect Report:

a. Each termination space containing cross-connects shall have a
report available listing the cross-connections in that space.
Additional information from the termination position records or
other interlinked records may be desirable.

END OF SECTION
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SECTION 16940 — VIDEO INTERCOM SYSTEM
PART 1 - GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 General Requirements, apply to work
specified in this Section.

1.02 SCOPE OF WORK

A.  Work Included: The work under this Section includes, but is not limited to, the
following:

1.  Furnishing of all labor, equipment, materials, and performance of all
operations in connection with the installation of a Video Intercom System
as shown on the drawings and as herein specified.

2.  The work covered by this section of the specifications shall be coordinated
with the related work as specified elsewhere under the project
specification.

B.  The features and capacities described in this specification are a requirement for
this project and shall be furnished by the contractor. The system as described
shall be furnished, instalied, programmed, tested, and delivered to the owner in
fully operational condition. The system shall include all required hardware,
software, raceways and interconnecting wiring to accomplish the requirements of
this specification and the contract drawings, whether or not specifically itemized
herein. The system shall consist of, but not be limited to, the following:

1. Audio/Video Door Stations.
2. Audio/Video Room Stations.

3. Power Supplies.

4.  Door release relays.

5.  Wiring.

6. Mounts and housings.

7. All other equipment required to insure a complete and functional video
intercom system.

1.03 RELATED WORK

A.  The following Sections and Divisions relate to the work included under this
section:
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1. Electrical Trade Requirements.
2. Raceways and Boxes.
3. Wires and Cables.

4. Supporting Devices and Hangers.

1.04 SUBMITTALS

A.  Data sheets shall be provided for all equipment being provided.
Block diagram showing all connections.
Wiring diagrams showing typical field wiring connections.

Equipment list, itemizing major system components.

m o 0w

As-built drawings that includes any changes to wiring, wiring designations,
junction boxe labeling and any other pertinent information shall be supplied upon
completion of project.

F.  Upon completion of the installation, provide the required number of copies of
complete operational instructions, complete with record drawings. Instructions
shall include part numbers, and names, addresses, and telephone numbers of parts
source.

PART 2 - PRODUCTS
2.01 VIDEO INTERCOM SYSTEM
A.  Fumish and install a complete Video Intercom System as shown on the drawings
and as specified herein.

B. The Video Intercom system shall be model JF Series as manufactured by
Aiphone Communications Systems, or approved equal.

C.  The video intercom system shall have the following:
1. Up to 2 video door stations.

2. Up to 3 inside stations.

3. Camera angle shall be adjustable 40 degrees vertically.
4, Chime at inside monitor when called from door.
5. Audio and video turns on when called or when monitoring.

6. Hands free communication at the door station.
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8.  Built-in illumination for low light conditions.
9. Remotely activated door strike.

10. Selective door release.

Video Door Station:
1.  Furnish Video Door Stations entrances as shown on the drawings.
2. Video Door Stations shall be stainless steel, vandal resistant.

3. Video Door Stations shall include tilt color camera, built-in illumination,
speaker and call button in one singlé panel.

4.  Video Door Stations shall be flush mounted as shown on the drawings.
Furnish appropriate mounting housing and hardware.

5. VDS shall be equal to Model JF-DVF as manufactured by Aiphone.

Inside Video Room Stations:
1. Furnish video room stations as shown on the drawings.
2. Video room stations shall include:
a. Four (4) inch flat color monitor.
b. Internal communication includes selective calling with hands free
reply and all call.
c. Auc_lio and video door monitoring can be done from any inside
station.
d. Control include door release, monitor activation, tone volume,

brightness and monitor volume.

3. Video Room Stations shall be equal to model JF-2MED as manufactured
by Aiphone.

Contractor shall furnish and install power supplies, wiring, mounting hardware,
backboxes and all additional components required for a complete functional
video intercom system.

PART 3 - EXECUTION

GENERAL

Furnish and install all equipment as specified in this section and as shown on the
drawings to provide complete and operating systems.
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3.02

All necessary equipment and instaliation materials, whether or not specified,
shall be furnished in order to provide complete and satisfactory operating
systems.

Installation of equipment and devices that pertain to other work in the contract
shall be closely coordinated with the appropriate Sub-Contractors.

INSTALLATION

A

oo " om g 0w
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Install, connect and wire the items included under this Section. This work
includes providing required conduit, wire, fittings, and related wiring accessories.
All wiring shall be installed in EMT conduit except as noted elsewhere.

Comply with installation instructions provided by equipment manufacturers.
Install system to comply with system design and shop drawings.

All wiring to be compliant to local building code and the NEC.

Provide electrical wall box and conduit sleeve for all wall mounted devices.

All video cabling shall be 95% copper braid with solid copper center conductor.
There shall be no splicing of coaxial cables between terminating points.

All coax terminations shall be made using three piece BNC connectors. Twist-on
connectors will not be accepted.

Cable identification: All cables shall be tagged at the hallway device fitting or
termination with the room number to which it is ran. Tags shall be permanent
and neat.

Cable runs are to be installed in a neat and clean fashion and shall not rest
directly on ceiling tiles, lamp fixtures, etc. Cables and cable trunks shall be
suspended from the slab above with their own separate supports and not be
attached to those of the ceiling grid suspension system. For coaxial cable bridle
rings and J-hooks are acceptable. Installation shall meet National Electrical Code
requirements.

Termination: The Contractor must perform all terminations at device and
headend locations. All fittings shall be one piece with integral sleeve, sized
approximately for the coax type on which they are installed. Fitting shall be
installed following manufacturer’s specifications and shall be crimped with a tool
that is sized correctly for an even hex crimp with no “ears”.

END OF SECTION
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