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contained in the cable tray.

D. Within TRs, cables shall be snugly wrapped using Velcro reusable cable ties, a
minimum of every 3-0” for cable organization. Wire ties shall be tightened so as
not to deform cable jackets and thus affect cable performance. Plastic cable tie
wraps shall not be used.

E. Cabile fill in station conduits, skeletal conduits, raceway, and cable tray shall not
exceed 40% cable fill.
F. New TRs must be free from dust, dirt, and other foreign materials before the

installation of any termination hardware or the termination of copper or fiber optic
cables. The door to the telecommunication rooms must be installed and closed
during termination.

3.05 CABLE TESTING

A The vertical CATV riser cables shall be tested utilizing a Fluke Omniscannerll,
Fluke 4000 series tester, or a Fluke DTX scanner. Test unit shall be set up using
RG-6 or RG-11 cable selected, depending on type of cable used. Contractor
shall provide handwritten copy of cable summary reports for each riser cable
similar to 3.05 Attachment 1. Testing required is 100%. Contractor shall provide
the information files via e-mail or printout. Summary report shall have additional
information on the sheet to indicate building and IDF or BDF TR.

3.06 EQUIPMENT INSTALLATION AND CABLE TERMINATIONS

A. All equipment shall be installed in a neat and workmanlike manner, arranged for
convenient operation, testing and future maintenance.

B. All coax cables shall be installed and terminated by technicians experienced in
the termination of coax cables.

C. The Contractor shall employ certified system installation technicians and have at
least 5 years experience in the installation of similar and equivalent systems.

D. The Contractor shall supply verification of experience, for this type of work, to the
Architect for approval before performing any work.

3.07 AS-BUILT INFORMATION

A Contractor shall provide as-built information to Owner to accompany all test
result information.

B. As-built information shall be in red-lined format on a copy of construction
drawings. Indicate location of all riser conduit routes, distribution cable trays,
junction boxes, and all additions and deletions pertaining to telecommunications.
Include riser labeling next to all telecom symbols.

C. If construction drawings are not utilized, Contractor shall provide all
telecommunications location information on an accurate scaled floor plan.

3.08 SYSTEM WARRANTY REQUIREMENTS

A. Contractor shall perform all labeling requirements and provide testing
documentation for verification as described herein.

B. Contractor shall submit cable records to reflect all moves, adds, and changes.

C. Contractor shall provide floor plans showing locations of all telecommunication
outlets and spaces. See Item 3.07.
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Building: MRDH

CATV RISER AND STATION CABLE SUMMARY

3.05 Attachment #1

Date: 9/9/01
Test Equipment: DTX
Model: 350

TV01-285S BDF TO IDF RG-6 |BELDEN 100ft | 9/9/01 Y
TV02-285N BDF TO IDF RG-11 [BELDEN 170ft | 9/9/01 Y
TV101-1 IDF BELDEN 50ft 9/9/01
[TV102-1 IDF BELDEN 60ft 9/9/01
[TV103-1 IDF BELDEN 70ft 9/9/01
TV104-1 IDF BELDEN 8oft 9/9/01
TV105-1 IDF BELDEN 85t 9/9/01
TV106-1 IDF BELDEN 90ft 9/9/01
TV106-2 IDF BELDEN 92ft 9/9/01
[TV120-1 IDF BELDEN 99ft 9/9/01
TV1i21-1 IDF BELDEN 102ft | 9/9/01
TV122-1 IDF BELDEN 110ft | 9/9/01
TV122-2 IDF BELDEN 113ft | 9/9/01
TV123-1 IDF BELDEN 120t | 9/9/01
[TV201-1 IDF BELDEN 501t 9/9/01
TV202-1 IDF BELDEN 60ft 9/9/01
TV203-1 IDF BELDEN 70ft 9/9/01
TV204-1 IDF BELDEN 80ft 9/9/01
TV205-1 IDF BELDEN 85ft 9/9/01
TV206-1 IDF BELDEN 90ft 9/9/01
[TV207-1 IDF BELDEN 92t 9/9/01
TV207-2 IDF BELDEN 98ft | 9/9/01
TV207-3 IDF BELDEN 101t | 9/9/01
TV302-1 IDF BELDEN 60ft | 9/9/01
TV303-1 IDF BELDEN 70t 9/9/01
TV304-1 IDF BELDEN 80ft 9/9/01
[TV305-1 IDF BELDEN 851t 9/9/01
[TV306-1 IDF BELDEN 90ft 9/9/01
[TV307-1 IDF BELDEN 92t 9/9/01
TV307-2 IDF BELDEN 98ft 9/9/01
TV307-3 IDF BELDEN 1014t | 9/9/01

Company: Contractor company name

Signature:

END OF SECTION 271433.
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SECTION 27 1513

COMMUNICATIONS COPPER HORIZONTAL CABLING

PART 1: GENERAL
1.01  SCOPE OF WORK

A. Work covered by this Section shall consist of furnishing labor, equipment,
supplies, materials, and testing unless otherwise specified, and in performing the
following operations recognized as necessary for the installation, termination,
and labeling of grounding and bonding infrastructure as described on the
Drawings and/or required by these specifications.

1.02 RELATED SECTIONS

A Division 27, Section 270528 Pathways for Communication Systems.

B. Division 27, Section 270543 Underground Ducts and Raceways for
Communication Systems.

C. Division 27, Section 270553 Identification for Communication Systems.

D. Division 27, Section 271116 Communications Cabinets, Frames, Racks, and
Enclosures.

E. Division 27, Section 271119 Communications Termination Blocks and Patch
Panels.

F. Division 27, Section 271313 Communications Copper Backbone Cabling.
Division 27, Section 271323 Communications Optical Fiber Backbone Cabling.

H. Division 27, Section 271333 Communications Coaxial Backbone Cabling.

l. Division 27, Section 271523 Communications Optical Fiber Horizontal Cabling.

J. Division 27, Section 271533 Communications Coaxial Horizontal Cabling.

K. Division 27, Section 271543 Communications Faceplates and Connectors.

PART 2: PRODUCTS
2.01 GENERAL

A The materials and products specified herein reflect the minimum acceptable
standards of fabrication and manufacture. All materials and products supplied
by the Contractor and specified herein are to be new, unused, of first quality
and in original packaging or shipping containers or as shown on drawings and
described in Item 3.01.

B. New buildings and major renovations will be treated differently than existing
buildings. Existing buildings will utilize category 5E cabling and termination
hardware for voice and data. New building construction and Owner approved
large-scale renovations will utilize category 5E cabling and termination
hardware for voice and category 6 cabling and termination hardware for data.
Contact Purdue Information Technology Telecommunications Department
Representative for approval of cabling systems before installation.
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2.02 DATA CABLING

A. Single 4-pair, category S5E, unshielded twisted pairs, 24 gauge, bare copper,
polyethylene insulated conductors, with overall blue PVC jacket,

1. Plenum single 4-pair cables are required, use CommScope #5E55 with
overall blue Commfiex blended PVC jacket, CMP rated.

2.03 VOICE CABLING

A. Single 4-pair, category S5E, unshielded twisted pairs, 24 gauge, bare copper,
polyethylene insulated conductors, with overall gray PVC jacket,

1. Plenum single 4-pair cables are required, use CommScope #5E55 with
overall gray Commflex blended PVC jacket, CMP rated.

PART 3: EXECUTION
3.01 TELECOMMUNICATIONS INSTALLATION
A General:

1. This Section describes the installation locations for the products and
materials, as well as methods and Owner's Standards associated with
the Telecommunications Installation portions of the Project. These
Specifications, along with the drawings and other Owner supplied
specifications shall be followed during the course of the installation.

2. The Contractor is required to be currently listed as a registered Panduit
Certified Installer and provide personnel for telecommunications
installations who are certified. See Warranty information 3.10.

3. The Contractor is instructed to coordinate his efforts with the other
tradesmen who may be working within the same vicinity to avoid conflict
and lost time.

4. The Contractor is required to supply all necessary tools, equipment,

accessories, safety equipment, protective clothing, etc., as customary for
the craft and necessary for the installation.

5. The Contractor shall verify space requirements and locations with Owner
before starting cable installations and terminations.

6. The Contractor shall verify the category and jacket rating required
with the Purdue Electrical Inspector assigned to the project before
starting cable installation.

7. The Contractor shall verify existing cable fill in skeletal conduit, raceway
or cable tray system before installation of additional cables so as not to
exceed 40% cable fill. Contractor will be responsible for installation of
additional skeletal conduit, raceway or cable tray where additional cables
to be added will exceed the 40% cable fill. See cable fill attachment,
3.01 Attachment #1.

3.02 SKELETAL, CABLE TRAY, AND STATION CONDUITS

A Provide a nylon pull cord in each conduit to facilitate future installation of
cables.
B. Provide a nylon pull cord in each conduit and extended in raceway to

openings for PIC faceplates to facilitate future installation of cables.
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C. Provide a nylon pull cord in each straight section of cable tray. Pull cord shall
be continuous from each end of the straight section of tray.

3.03 HORIZONTAL COPPER CABLING

A The copper telephone horizontal cabling will be terminated at the IDF or BDF
on S110 type wiring blocks.

B. The copper data horizontal cabling will be terminated at the IDF or BDF on
patch panels as described herein. Where patch panels are mounted in
equipment frames, equally distribute cables on each side, down the vertical
wire management, and into the horizontal wire management so as not to
exceed wire management fill.

C. Horizontal cabling shall be terminated such that wire pair twists are
maintained as closely as possible to the point of mechanical termination. (No
greater than 0.5” for category 5E or 6 cables.)

D. Maximum strip length shall be 1.0” or less. Maintain cable sheath to leading
edge of connector block.

E. Contractor is responsible to obtain and follow installation instructions for
Panduit products for correct termination and wire management of cables on
respective products.

F. Owner to provide future cross terminations to Campus switch.

Horizontal cables shall be terminated in the telecom room serving that floor
unless otherwise noted. Exceptions would include telecom rooms serving
multiple floors.

3.04 RELOCATION AND REMOVAL OF EXISTING TELECOMMUNICATION OUTLETS

A. Where the relocation of existing PICs is required and the new location will allow
the existing cables to reach, the cables may be disconnected and removed back
to the hallway skeletal or raceway system for installation into the new PIC.
Where existing cables will not reach, new cables shall be installed to the TR.
The new PIC location shall be relabeled. This installation requires a retest of the
voice and data cables.

B. Where the removal of existing PICs is required, the contractor shall remove the
PIC raceway, conduits, and cables back to the exterior of the TR. Contractor
shall notify Owner’s Representative at the time of removal. Owner will remove all
items within the TRs. Removal of existing PICs requires as-built information
from the contractor. Contractors are to supply a copy of the construction
floor plan indicating where the PIC was removed and the labeling
information on the PIC.

C. PICs scheduled to be relocated shall be tested by the contractor prior to moving.
This is to ensure the permanent link meets the category performance set forth by
ANSI/TIA. The contractor is responsible for bringing failed tests to the attention of
Purdue’s IT Networks and Security department before proceeding. After
reviewing and verifying the failed results, Purdue’s IT Networks and Security
department will discuss options for repair.

D. Per the NEC, legacy voice and data systems not used within renovated areas
shall be removed as part of the project. The Contractor is responsible to bring
legacy systems within the proposed renovated areas not identified on the
construction documents to the attention of the Purdue Construction Department
who will in turn work with ITNS to verify usage. Note: Some legacy cabling still
contains active circuits which must be verified and relocated in such a manner as
to minimize customer disruption.
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3.05 WIRING CONFIGURATION
A. Wiire all jacks according to ANSI/TIA/EIA T568-B configuration.
3.06 GENERAL CABLE INSTALLATION

A Cable lengths within boxes shall be adequate to permit installation and
removal of device for inspection without damage to cable or connections
(minimum of 127).

B. Cable bends shall not be greater than that recommended by the manufacturer
of the cable.
C. Care shall be taken so as not to damage cable during the installation process

and that manufacturer’'s pull tension specification is not exceeded.

D. Route cables so that no horizontal cable exceeds 90 meters between TR
termination and device jack termination. Contact Owner’'s Representative if
this is not probable with TR location.

E. Provide a minimum 8’-0” and maximum 10’-0” of slack. Slack in the TRs to be
contained on the cable tray so that the cables lay flat and do not cross over
themselves (no coils). Smaller slack loops may be required in TR cabinets.

F. Within TRs, cables shall be snugly wrapped using Velcro reusable cable ties,
a minimum of every 3'-0” for cable organization. Velcro ties shall be tightened
so as not to deform cable jackets and thus affect cable performance. Plastic
cable tie wraps shall not be used.

G. Velcro cable ties and tie wraps shall not be used in cable trays and skeletal
systems outside of the TR.

H. Cable fill in station conduits, skeletal conduits, raceway, and cable tray shall
not exceed 40% cable fill.

1. All TRs must be free from dust, dirt, and other foreign materials before the
installation of any termination hardware or the termination of copper or fiber
optic cables. The door to the telecommunication rooms must be installed and
closed during termination.

J. Contractor is responsible for the protection of all telecommunications
equipment in existing Telecommunications Rooms (TR). Contractor shall
contact the Owners Representative before starting any work in an existing TR
that might cause dust and debris from harming network equipment.

3.07 CABLE TESTING

A A 20% verification by Purdue personnel of all horizontal voice and data
cable tests will be performed. Contractor performing the telecommunications
testing shall schedule a meeting through the electrical inspector with an ITNS
representative before the start of testing. Contractor may request Purdue
personnel to accompany them in the testing of cables to ensure proper
information entry into the Tester. If Purdue personnel accompany the
Contractor on testing, verification testing shall not be required.

B. The horizontal cabling consisting of single 4-pair cable runs for voice shall
be tested for Category 5E compliance utilizing a Fluke DTX series tester with
specific test cords needed for Panduit jacks. Contact Owners Representative
for proper test cord part numbers. Test unit shall be set up using: 1) cat. 5E
permanent link test, 2) actual cable # installed (e.g. CommScope #5ENS5 or
5ES55), 3) Project field containing building acronym, “VOICE”, BDF or IDF, and
telecom room number (e.g. MATH VOICE IDF 619). Contractor shall provide
downloaded files via email and on compact disk (CD) for each jack. Cable
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certification and summary reports shall be produced by downloading collected
data information from the Fluke tester to a PC utilizing Fluke Linkware
software. Testing required is 100%. Contractor shall provide the “.fiw” files via
e-mail or CD. The file shall contain only the “.fiw” files for all tested locations.
The disk shall contain individual files for each TR separated into data tests
and voice tests. e.g. File name FS1106voice.flw contains all voice tests fed
from TR 1106. File name FS2106voice.fiw contains all voice tests fed from TR
2106. Owner will perform random verification testing as part of acceptance of
all copper voice cable testing.

C. The horizontal cabling consisting of single 4-pair cable runs for data shall be
tested for Category 5E compliance using CommScope #5ENS5, #5E55 utilizing a
Fluke DTX series tester with specific test cords needed for Panduit jacks.
Contact Owners Representative for proper test cord part numbers. Test unit
shall be set up using: 1) cat. 5E permanent link test depending on cable used, 2)
actual cable # installed (e.g., CommScope #5EN5, #5E55) 3) Project field
containing building acronym, “DATA”, BDF or IDF, and telecom room number
(e.g. MATH DATA IDF 619). Contractor shall provide downloaded files via email
and on compact disk (CD) for each jack. Cable certification and summary reports
are produced by downloading collected data information from the Fluke tester fo
a PC utilizing Fluke Linkware software. Testing required is 100%. Contractor
shall provide the “.fiw” files via e-mail or CD. The file shall contain only the “.fiw”
files for all tested locations. The disk shall contain individual files for each TR
separated into data tests and voice tests. e.g. File name FS1106data.flw
contains all data tests fed from TR 1106. File name FS2106data.flw contains all
data tests fed from TR 2106. Owner will perform random verification testing as
part of acceptance of all copper data cable testing.

3.08 EQUIPMENT INSTALLATION AND CABLE TERMINATIONS

A All equipment shall be installed in a neat and workmanlike manner, arranged for
convenient operation, testing and future maintenance.

B. All paired cables shall be installed and terminated by technicians experienced in
the termination of cables on connector blocks.

C. The Contractor shall employ certified system installation technicians and have at
least 5 years experience in the installation of similar and equivalent systems.

D. The Contractor shall supply verification of experience, for this type of work, to the
Architect for approval before performing any work.

3.09 AS-BUILT INFORMATION

A Contractor shall provide as-built information to Owner to accompany all test
result information.

B. As-built information shall be in red-lined format on a copy of construction
drawings. Indicate location of all PICs, skeletal and riser conduit routes,
distribution cable trays, junction boxes, and all additions and deletions pertaining
to telecommunications. Include correct PIC labeling next to all telecom symbols.

C. If construction drawings are not utilized, Contractor shall provide all
telecommunications location information on an accurate scaled floor plan.

3.10 SYSTEM WARRANTY REQUIREMENTS

A Contractor shall perform all labeling requirements and provide testing
documentation for verification as described herein.

B. Contractor shall submit cable records to reflect all moves, adds, and changes.
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C. Contractor shall provide floor plans showing locations of all telecommunication
outlets and spaces. See Item 3.09.

D. Contractor shall perform these requirements for category 5E permanent link
configurations and submit to the hardware manufacturer such paperwork and test
results as necessary to obtain the 25-year system performance guarantee to
Purdue University as defined by the cable and hardware manufacturers. The
original 25-year system warranty shall be provided to Purdue University prior to
final payment for this work. Contractor responsible to contact Panduit Warranty
Department at 1-888-506-5400, Ext. 1350. Note: Specific test cords for the DTX
are required for warranty. Contact Purdue Construction Department
Representative for current part numbers.
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3.01 ATTACHMENT #1

AREA (sq.in) 0.53 0.86 1.50 3.36 7.38 12.72
40% area 0.21 0.34 0.60 1.34 2.95 5.09
4-pr. cables* 6 10 19 42 93 162
4-pr. cables** 4 7 13 29 65 112

4-pr. cables* 4 18 37 80

4-pr. cables** 4 18 37 80

Please note 20% fill for wiremold.

*4-pr.cable = CommScope #5ENS5, Cat SE or equivalent
200" = O.D. of Cat 5E cable
** 4-pr cable = CommScope #75N4, Cat 6 or equivalent
.240"=0.D. of Cat 6 cable
Contact Owner’s Representative for riser cable or entrance cable cable fill information

* Count fiber optic cables in fill as an equivalent to category 6 cables. 23" =0.D. of 2-strand fiber

END OF SECTION 271513.
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SECTION 27 1523

COMMUNICATIONS OPTICAL FIBER HORIZONTAL CABLING

PART 1: GENERAL
1.01 SCOPE OF WORK

A. Work covered by this Section shall consist of furnishing labor, equipment,
supplies, materials, and testing unless otherwise specified, and in performing the
following operations recognized as necessary for the installation, termination,
and labeling of horizontal optical fiber infrastructure as described on the
Drawings and/or required by these specifications.

1.02 RELATED SECTIONS

A. Division 27, Section 270528 Pathways for Communication Systems.

B. Division 27, Section 270543 Underground Ducts and Raceways for
Communication Systems.

C. Division 27, Section 270553 Identification for Communication Systems.

D. Division 27, Section 271116 Communications Cabinets, Frames, Racks, and
Enclosures.

E. Division 27, Section 271119 Communications Termination Blocks and Patch
Panels.

F. Division 27, Section 271313 Communications Copper Backbone Cabling.
Division 27, Section 271323 Communications Optical Fiber Backbone Cabling.

H. Division 27, Section 271333 Communications Coaxial Backbone Cabling.

L Division 27, Section 271513 Communications Copper Horizontal Cabling.

J. Division 27, Section 271533 Communications Coaxial Horizontal Cabling.

K. Division 27, Section 271543 Communications Faceplates and Connectors.

PART 2: PRODUCTS
2.01 FIBER CABLING

A Single-mode Fiber Optic Outlet Cable - Provide horizontal fiber optic cable from
outlet through conduits to skeletal or cable tray then through skeletal or cable
tray to IDF or BDF.

1. Each single-mode fiber optic cable shall be a MIC type tight buffered
fiber. Typical fiber outlets consist of a two-strand fiber, Corning part
#002E88-31131-29 for plenum installations. Number of strands may vary
depending on project.

Manufacturer shall be Corning.
Use Corning OFNP rated fiber.
This building shall utilize plenum cabling in the entire building.
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B. Multimode Fiber Optic Outlet Cable - Provide horizontal fiber optic cable from
outlet through conduits to skeletal or cable tray then through skeletal or cable
tray to IDF or BDF.

1. Each multimode fiber optic cable shall be a MIC type tight buffered fiber.
Typical fiber outlets consist of a two-strand fiber, Corning part #002K88-
31130-29 for plenum installations. Number of strands may vary
depending on project.

Manufacturer shall be Corning.
Use Corning OFNP rated fiber.
This building shall utilize plenum cabling in the entire building.

PART 3: EXECUTION
3.01 TELECOMMUNICATIONS INSTALLATION
A. General:

1. This Section describes the installation locations for the products and
materials, as well as methods and Owner’s Standards associated with
the Telecommunications Installation portions of the Project. These
Specifications, along with the drawings and other Owner supplied
specifications shall be followed during the course of the installation.

2, The Contractor is instructed to coordinate his efforts with the other
tradesmen who may be working within the same vicinity to avoid conflict
and lost time.

3. The Contractor is required to supply all necessary tools, equipment,

accessories, safety equipment, protective clothing, etc., as customary for
the craft and necessary for the installation.

4. The Contractor shall verify space requirements and locations with Owner
before starting cable installations and terminations.

5. The Contractor shall verify the cable type and jacket rating required with
a Purdue Information Technology Telecommunications Representative
before starting fiber installation.

6. The Contractor shall verify existing cable fill in skeletal conduit, raceway
or cable tray system before installation of additional cables so as not to
exceed 40% cable fill. Contractor will be responsible for installation of
additional skeletal conduit, raceway or cable tray where additional cables
to be added will exceed the 40% cable fill. See cable fill attachment,
3.01 Attachment #1.

3.02 SKELETAL AND EMPTY STATION CONDUITS

A Provide a nylon pull cord in each empty conduit to facilitate future installation of
cables.
B. Provide a nylon pull cord in each empty conduit and extended in raceway to

openings for PIC faceplates to facilitate future installation of cables.
3.03 HORIZONTAL FIBER CABLING

A The horizontal fiber cabling will be terminated at the IDF or BDF in either a wall
mountable enclosure or frame mountable enclosure.
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B. Contractor is responsible to obtain and follow installation instructions for Corning
products for correct termination and fiber management of cables on respective
products.

C. Owner to provide future cross terminations to network equipment.

3.05 FIBER COLOR CODES

A 'kb‘e Color C

ype
Coming MIC 1 Blue
Corning MIC 2 Orange
Corning MIC 3 Green
Corning MIC 4 Brown
Corning MIC 5 Slate
Corning MIC 6 White
Corning MIC 7 Red
Coming MIC 8 Black
Corning MIC 9 Yellow
Corning MIC 10 Violet
Corning MIC 11 Rose
Coming MIC 12 Aqua

3.06 GENERAL FIBER INSTALLATION

A Cable lengths within boxes shall be adequate to permit installation and removal
of device for inspection without damage to cable or connections (minimum of
12%).

B. Cable bends shall not be greater than that recommended by the manufacturer of
the cable.

C. Care shall be taken so as not to damage cable during the installation process

and that manufacturer’s pull tension specification is not exceeded.

D. Route cables so that no horizontal cable exceeds 90 meters between TR
termination and device jack termination. Contact Owner's Representative if this
is not probable with TR location.

E. Provide a minimum 8’-0" and maximum 10’-0" of slack. Loop at the TRs to be
contained within the fiber enclosure.

F. Within TRs, cables shall be shugly wrapped using Velcro reusable cable ties, a
minimum of every 3’-0" for cable organization. Wire ties shall be tightened so as
not to deform cable jackets and thus affect cable performance.

G. Cable fill in station conduits, skeletal conduits, raceway, and cable tray shall not
exceed 40% cabile fill.
H. New TRs must be free from dust, dirt, and other foreign materials before the

installation of any termination hardware or the termination of copper or fiber optic
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cables. The door to the telecommunication rooms must be installed and closed
during termination.

3.07 CABLE TESTING

A A 100% verification by Purdue personnel of all horizontal fiber cable tests will be
performed. Contractor shall notify the Purdue Information Technology
Telecommunications Representative before the start of testing. Contractor may
request Purdue personnel to accompany them in the testing of cables to ensure
proper information entry into the Omniscanner. If Purdue personnel accompany
the Contractor on testing, verification shall not be performed.

B. The fiber optic cables shall be tested utilizing a power meter and stabilized light
source capable of testing at 850 nm and 1300 nm for multimode and 1310nm
and 1550nm for single-mode. Contractor shall complete a fiber optic post
installation report at the time of testing containing meter readings at both 850 nm
and 1300 nm for multimode and 1310nm and 1550nm for single-mode in one
direction (TR to outlet) on each fiber, actual loss and other pertinent data
regarding the cables tested, including model and serial number of test
equipment, cable part #, installed fiber length, building span loss at 850 nm and
1300 nm for multimode and 1310nm and 1550nm for single-mode and date
tested. The fiber optic post installation report shall be in a form substantially
similar to 3.07 Attachment 1. Handwritten data is required. Testing required is
100%. Place in a 3-ring binder, preceded by a tabbed divider and label as
“Horizontal Fiber”. Span loss calculations are required on the final test sheet for
loss at 850 nm and 1300 nm for multimode and 1310nm and 1550nm for single-
mode.

(D x L) + (C x # connectors)
D = Length; L = Loss; C = Connector loss (Max 0.75 dB)
1 ft. =.0003048 km.

Owner will perform 100% verification testing as part of acceptance of all fiber optic
cable testing.

3.08 EQUIPMENT INSTALLATION AND CABLE TERMINATIONS

A All equipment shall be installed in a neat and workmanlike manner, arranged for
convenient operation, testing and future maintenance.

B. All fiber cables shall be installed and terminated by technicians experienced in
the installation and termination of fiber cables.

C. The Contractor shall employ certified system installation technicians and have at
least 5 years experience in the installation of similar and equivalent systems.

D. The Contractor shall supply verification of experience, for this type of work, to the
Architect for approval before performing any work.

3.09 AS-BUILT INFORMATION

A. Contractor shall provide as-built information to Owner to accompany all test
result information.

B. As-built information shall be in red-lined format on a copy of construction
drawings. Indicate location of all PICs, skeletal and riser conduit routes,
distribution cable trays, junction boxes, and all additions and deletions pertaining
to telecommunications. Include correct PIC labeling next to all telecom symbols.
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C. If construction drawings are not utilized, Contractor shall provide all
telecommunications location information on an accurate scaled floor plan.
3.10 SYSTEM WARRANTY REQUIREMENTS

A Contractor shall perform all labeling requirements and provide testing
documentation for verification as described herein.

B. Contractor shall submit cable records to reflect all moves, adds, and changes.

C. Contractor shall provide floor plans showing locations of all telecommunication
outlets and spaces. See ltem 3.09.
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AREA (sq.in) 0.53 0.86 1.50 3.36 7.38 12.72

40% area 0.21 0.34 0.60 1.34 2.95 5.09

4-pr. cables* 6 10 19 42 93 162

4-pr. cables** 4 7 13 29 65 112
Table 2

4-pr. cables* 4 18 37 80

4-pr. cables** 4 18 37 80

Please note 20% fill for wiremold.
*4-pr.cable = CommScope #5ENS, Cat 5E or equivalent 200" =0O.D. of Cat 5E cable
** 4-pr cable = CommScope #75N4, Cat 6 or equivalent 240" = 0O.D. of Cat 6 cable

Contact Owner’s Representative for riser cable or entrance cable cable fill information

* Count fiber optic cables in fill as an equivalent to category 6 cables. .23" = 0.D. of 2-strand fiber
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3.07 Attachment #1
S.M. & M.M. Horizontal Fiber Optic PIC
Post Installation Report
Customer: Building:
Customer Contact: Inspectors:
Fiber Count: Date Tested:
Fiber Type: Max. Span Loss @ 850: _ 1.76

Max. Span Loss @ 1300: _ 1.63_

Max. Span Loss @ 1310: __ 1.59
Test Equipment Max. Span Loss @ 1550 _ 1.57
Power Meter: Light Source:

1. Fiber A 175 209FOS-A IDF 220 | 209 0.67 0.89

Fiber B 175 209FOS-B IDF 220 209 0.49 0.56
2. Fiber A 190 210FOS-A IDF 220 210 0.38 0.22
Fiber B 190 210FOS-B IDF 220 210 0.79 0.46
3. Fiber A
Fiber B
4. Fiber A 135 214FOM-A BDF18 214 1.34 0.78
Fiber B 135 214FOM-B BDF 18 214 1.09 0.89
5. Fiber A 135 214FOM-C BDF 18 214 0.49 0.23
Fiber B 135 214FOM-D BDF 18 214 1.38 1.06
6. Fiber A 135 214FOM-E BDF 18 214 1.23 1.04
Fiber B 135 214FOM-F BDF 18 214 0.89 0.73
7. Fiber A
Fiber B
8. Fiber A
Fiber B
9. Fiber A
Fiber B
10. Fiber A
Fiber B
11. Fiber A
Fiber B
12. Fiber A
Fiber B

Loss @ 850: 295” x 0.0003048 x 3.0+ 1.5=1.76

Loss @ 1300: 295° x 0.0003048 x 1.5+ 1.5 =1.63
Loss @ 1310: 295" x 0.0003048 x 1.0 + 1.5 =1.59
Loss @ 1550: 295° x 0.0003048 x 0.75 +1.5=1.57

Horizontal Fiber PICs tested both wave lengths one direction, from TR to Room
END OF SECTION 271523.
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SECTION 27 1533

COMMUNICATIONS COAXIAL HORIZONTAL CABLING

PART 1: GENERAL
1.01  SCOPE OF WORK

A. Work covered by this Section shall consist of furnishing labor, equipment,
supplies, materials, and testing unless otherwise specified, and in performing the
following operations recognized as necessary for the installation, termination,
and labeling of horizontal coax infrastructure as described on the Drawings
and/or required by these specifications.

1.02 RELATED SECTIONS

A. Division 27, Section 270528 Pathways for Communication Systems.

B. Division 27, Section 270543 Underground Ducts and Raceways for
Communication Systems.

C. Division 27, Section 270553 Identification for Communication Systems.

D. Division 27, Section 271116 Communications Cabinets, Frames, Racks, and
Enclosures.

E. Division 27, Section 271119 Communications Termination Blocks and Patch
Panels.

F. Division 27, Section 271313 Communications Copper Backbone Cabling.

G. Division 27, Section 271323 Communications Optical Fiber Backbone Cabling.

H. Division 27, Section 271333 Communications Coaxial Backbone Cabling.

L. Division 27, Section 271513 Communications Copper Horizontal Cabling.

J. Division 27, Section 271523 Communications Optical Fiber Horizontal Cabling.

K. Division 27, Section 271543 Communications Faceplates and Connectors.

PART 2: PRODUCTS
2.01 COAXCABLING

A. Horizontal Cables (CATV) - Provide CATV cables from PIC outlets in rooms
through conduits to skeletals then through skeletals to IDF or BDF.

1. Each CATV cable shall be Type RG-6, 18 gauge, 90% braid, solid
copper center conductor, with overall Black PVC jacket, CMP rated.

Use Belden #1530AP with overall natural Flamarrest jacket, CMP rated.
This building shall utilize plenum cabling in the entire building.

PART 3: EXECUTION
3.01 TELECOMMUNICATIONS INSTALLATION
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A. General:

1. This Section describes the installation locations for the products and
materials, as well as methods and Owner’'s Standards associated with
the Telecommunications Installation portions of the Project. These
Specifications, along with the drawings and other Owner supplied
specifications shall be followed during the course of the installation.

2. The Contractor is instructed to coordinate his efforts with the other
tradesmen who may be working within the same vicinity to avoid conflict
and lost time.

3. The Contractor is required to supply all necessary tools, equipment,

accessories, safety equipment, protective clothing, etc., as customary for
the craft and necessary for the installation.

4, The Contractor shall verify space requirements and locations with Owner
before starting cable installations and terminations.

5. The Contractor shall verify the cable type and jacket rating required with
a Purdue Information Technology Telecommunications Representative
before starting coax installation.

6. The Contractor shall verify existing cable fill in skeletal conduit, raceway
or cable tray system before installation of additional cables so as not to
exceed 40% cable fill. Contractor will be responsible for installation of
additional skeletal conduit, raceway or cable tray where additional cables
to be added will exceed the 40% cable fill. See cable fill attachment,
3.01 Attachment #1.

3.02 SKELETAL AND EMPTY STATION CONDUITS

A. Provide a nylon pull cord in each empty conduit to facilitate future installation of
cables.
B. Provide a nylon pull cord in each empty conduit and extended in raceway to

openings for PIC faceplates to facilitate future installation of cables.
3.03 HORIZONTAL COAX CABLING

A. The horizontal coax cabling will be terminated at the IDF or BDF on a wall
designated by a Purdue IT Telecommunications Representative.

B. Contractor is responsible to obtain and follow installation instructions for Belden
products for correct termination and coax management of cables on respective
products.

C. Owner to provide future taps, splitters, and amplifiers.

3.04 GENERAL COAX INSTALLATION

A. Cable lengths within boxes shall be adequate to permit installation and removal
of device for inspection without damage to cable or connections (minimum of 6”).

B. Cable bends shall not be greater than that recommended by the manufacturer of
the cable.

C. Care shall be taken so as not to damage cable during the installation process

and that manufacturer's pull tension specification is not exceeded.

D. Route cables so that no horizontal cable exceeds 90 meters between TR
termination and device jack termination. Contact Owner's Representative if this
is not probable with TR location.

2/25/2011 — 010175[27 1533] -2~ COMMUNICATIONS COAXIAL
HORIZONTAL CABLING




Krannert Building 2™ Floor MEL Remodel
Phase 111 — 2011, Project ID: 11511

E. Provide a minimum 8'-0” and maximum 10'-0" of slack. Loop at the TRs to be
contained in the cable tray.

F. Within TRs, cables shall be snugly wrapped using Velcro reusable cable ties, a
minimum of every 3'-0" for cable organization. Wire ties shall be tightened so as
not to deform cable jackets and thus affect cable performance.

G. Cable fill in station conduits, skeletal conduits, raceway, and cable tray shall not
exceed 40% cable fill.
H. New TRs must be free from dust, dirt, and other foreign materials before the

installation of any termination hardware or the termination of copper or fiber optic
cables. The door to the telecommunication rooms must be installed and closed
during termination.

3.06 CABLE TESTING

A. The CATV horizontal station cabling consisting of RG-6 shall be tested for length
utilizing a Fluke Omniscannerll, Fluke 4000 series tester, or Fluke DTX scanner.
Test unit shall be set up using RG-6 cable selected. All tests shall be conducted
at the opposite end from the BDFAIDF. Contractor shall provide handwritten copy
of cable summary report for each CATV outlet similar to 3.05 Attachment 1.
Testing required is 100%. Contractor shall provide the information files via e-mail
or printout. Owner will perform random verification testing as part of acceptance
of all CATV cable testing. Summary report shall have additional information on
the sheet to indicate building and IDF or BDF TR.

3.06 EQUIPMENT INSTALLATION AND CABLE TERMINATIONS

A. All equipment shall be installed in a neat and workmanlike manner, arranged for
convenient operation, testing and future maintenance.

B. All coax cables shall be installed and terminated by technicians experienced in
the installation and termination of coax cables.

C. The Contractor shall employ certified system installation technicians and have at
least 5 years experience in the installation of similar and equivalent systems.

D. The Contractor shall supply verification of experience, for this type of work, to the
Architect for approval before performing any work.

3.07 AS-BUILT INFORMATION

A. Contractor shall provide as-built information to Owner to accompany all test
result information.

B. As-built information shall be in red-lined format on a copy of construction
drawings. Indicate location of all PICs, skeletal and riser conduit routes,
distribution cable trays, junction boxes, and all additions and deletions pertaining
to telecommunications. Include correct PIC labeling next to all telecom symbols.

C. If construction drawings are not utilized, Contractor shall provide all
telecommunications location information on an accurate scaled floor plan.

3.08 SYSTEM WARRANTY REQUIREMENTS

A. Contractor shall perform all labeling requirements and provide testing
documentation for verification as described herein.

B. Contractor shall submit cable records to reflect all moves, adds, and changes.

C. Contractor shall provide floor plans showing locations of all telecommunication
outlets and spaces. See ltem 3.07.
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Table 1
Conduit size % EMT 1” EMT ; 1 ?/: EMT 2”7 EMT 3” EMT 4” EMT
AREA (sq.in) 0.53 0.86 1.50 3.36 7.38 12.72
40% area 0.21 0.34 0.60 1.34 2.95 5.09
4-pr. cables* 6 10 19 42 93 162
4-pr. cables** 4 7 13 29 65 112
Table 2
Wiremold size 2100 3000 4000 6000
4-pr. cables* 4 18 37 80
4-pr. cables** 4 18 37 80

Please note 20% fill for wiremold.

*4-pr.cable = CommScope #5ENS, Cat 5E or equivalent
** 4.pr cable = CommScope #75N4, Cat 6 or equivalent

.200" = O.D. of Cat 5E cable
240" = O.D. of Cat 6 cable

Contact Owner’s Representative for riser cable or entrance cable cable fill information

* Count fiber optic cables in fill as an equivalent to category 6 cables. .23" = O.D. of 2-strand fiber
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3.05 Attachment #1
CATV RISER AND STATION CABLE SUMMARY
Building: MRDH Date: 9/9/01
Test Equipment: DTX
Model: 350
Cable Cable Cable

Circuit ID BDF/IDF Type Manufacturer | Length | Date | Riser Y/N
TV01-285S BDF TO IDF RG-6 |BELDEN 100ft | 9/9/01 Y
TV02-285N BDF TO IDF RG-11 |BELDEN 170ft | 9/9/01 Y
TV101-1 IDF BELDEN 50ft 9/9/01
TV102-1 IDF BELDEN 60ft 9/9/01
TV103-1 IDF BELDEN 70ft 9/9/01
TV104-1 IDF BELDEN 80ft 9/9/01
TV105-1 IDF BELDEN 85ft 9/9/01
TV106-1 IDF BELDEN 90ft 9/9/01
TV106-2 IDF BELDEN 92ft 9/9/01
TV120-1 IDF BELDEN 99ft 9/9/01
TV121-1 IDF BELDEN 102ft | 9/9/01
TV122-1 IDF BELDEN 110ft | 9/9/01
TV122-2 IDF BELDEN 113ft | 9/9/01
TV123-1 IDF BELDEN 120ft | 9/9/01
TV201-1 IDF BELDEN 50ft 9/9/01
TV202-1 IDF BELDEN 60ft 9/9/01
TV203-1 IDF BELDEN 70ft 9/9/01
TV204-1 IDF BELDEN 8oft 9/9/01
TV205-1 IDF BELDEN 85ft 9/9/01
TV206-1 IDF BELDEN 901t 9/9/01
TV207-1 IDF BELDEN 92ft 9/9/01
TV207-2 IDF BELDEN 98ft 9/9/01
TV207-3 IDF BELDEN 101ft | 9/9/01
TV302-1 IDF BELDEN 60ft 9/9/01
TV303-1 IDF BELDEN 70ft 9/9/01
TV304-1 IDF BELDEN 80ft 9/9/01
TV305-1 IDF BELDEN 85ft 9/9/01
TV306-1 IDF BELDEN 901t 9/9/01
TV307-1 IDF BELDEN 921t 9/9/01
TV307-2 IDF BELDEN o8t 9/9/01
TV307-3 IDF BELDEN 101ft | 9/9/01
Company: Contractor company name Date: 9/9/01
Signature:
END OF SECTION 271533.
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SECTION 27 1543

COMMUNICATIONS FACEPLATES AND CONNECTORS

PART 1. GENERAL
1.01  SCOPE OF WORK

A. Work covered by this Section shall consist of furnishing labor, equipment,
supplies, materials, and testing unless otherwise specified, and in performing the
following operations recognized as necessary for the installation, termination,
and labeling of faceplates and connectors as described on the Drawings and/or
required by these specifications.

1.02 RELATED SECTIONS

A Division 27, Section 270528 Pathways for Communication Systems.

B. Division 27, Section 270553 Identification for Communication Systems.

C. Division 27, Section 271116 Communications Cabinets, Frames, Racks, and
Enclosures.

D. Division 27, Section 271119 Communications Termination Blocks and Patch
Panels.

E. Division 27, Section 271313 Communications Copper Backbone Cabling.

F. Division 27, Section 271323 Communications Optical Fiber Backbone Cabling.

G. Division 27, Section 271333 Communications Coaxial Backbone Cabling.

H. Division 27, Section 271513 Communications Copper Horizontal Cabling.

Division 27, Section 271523 Communications Optical Fiber Horizontal Cabling.

“~

Division 27, Section 271533 Communications Coaxial Horizontal Cabling.

PART 2: PRODUCTS
2.01  CONDUIT AND OUTLET BOXES

A See Section 270528 — Pathways for Communication Systems
B. See Section 25000 — ECS Telecommunication Requirements
2.02 TELECOMMUNICATIONS INSTALLATION
A General: The materials and products specified herein reflect the minimum

acceptable standards of fabrication and manufacture. All materials and products
supplied by the Contractor and specified herein are to be new, unused, of first
quality and in original packaging or shipping containers or as shown on drawings
and described in [tem 3.01.

B. Existing buildings will utilize category 5E cabling and termination hardware for
voice and data. Contact Purdue Information Technology Telecommunications
Department Representative for approval of cabling systems before installation.

C. Standard PIC Room OQutlet Devices in Flush Mounted Devices:
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1. Voice device shall consist of (2) Panduit #CJ5E88TGIW, Office White,
Category 5E, T568B wiring standard, 8 conductor jacks.

2. Data device shall consist of:
a. (2) Panduit #CJSE88TGBL, Black, Category 5E, T568B wiring

standard, 8 conductor jacks

3. Cover plate for the bottom or right outlet location shall be (1) Panduit
#CBEIW-2GY, Office White, 2-gang, double opening wall plate with (4)
Panduit #CHB2IW-X blank modules in the openings.

4, Cover plate for the top or left outlet location shall be (1) Panduit #CBEIVV-
2GY, Office White, 2-gang, double opening wall plate with (2) Panduit
#CHF2IW-X, Flat, Office White snap-in modules located in the top of the
openings and (2) Panduit #CHB2IW-X blank modules in the bottom of the
openings. See 2.02 Attachment #1 for jack configuration.

D. Standard PIC Room Outlet Devices in Surface Mounted Raceway:
1. Voice device shall consist of (2) Panduit #CJ5E88TGIW, Office White,
Category 5E, T568B wiring standard, 8 conductor jacks.
2. Data device shall consist of;
a. (2) Panduit #CJ5E88TGBL., Black, Category 5E, T568B wiring
standard, 8 conductor jacks
3. Cover plate for the outlet location shall be (1) Panduit #CBEIW-2GY, Office

White, 2-gang, double opening wall plate with (2) Panduit #CHF2IW-X, Flat,
Office White snap-in modules located in the top of the openings and (2)
Panduit #CHB2IW-X blank modules in the bottom of the openings. See
2.02 Attachment #1 for jack configuration.

4 Surface mounted raceway only requires one faceplate.
F. Single Voice Outlet Device:
1. Telephone device shall consist of (1) Panduit #CJSE88TGIW, Office White,
Category 5E, T568B wiring standard, 8 conductor jack.
2. Cover plate shall be (1) Panduit #CBEIWY, Office White, single gang, single

opening wall plate with (1) Panduit # CHF2IW-X, Office White snap-in
module in top of opening, and (1) Panduit #CHB2IW-X, Office White, blank
fittings in bottom opening. Place (1) Panduit #CMBIW-X blank module in
the right side of the top module. See 2.02 Attachment #2 for jack

configuration.

3. When installing the faceplate horizontally, install the modules and jack as if
it were mounted vertically.

4 Wall phone outlets shall utilize a Allen-Tel #AT630B-8, stainless steel phone
plate.

G. Data Only Outlet Device:

1. Data device shall consist of either:

a. (2) Panduit #CJ5E88TGBL, Black, Category 5E, T568B wiring
standard, 8 conductor jacks
2. Cover plate shall be (1) Panduit #CBEIWY, Office White, single gang, single

opening wall plate with (1) Panduit # CHF2IW-X , Office White snap-in
module in top opening, and (1) Panduit #CHB2IW-X, Office White, blank
fittings in bottom opening. See 2.02 Attachment #2 for jack configuration.
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3. When installing the faceplate horizontally, install the modules and jack as if

it were mounted vertically.
H. Fiber Only Outlet Device:

1. Multimode fiber device shall consist of (1) Panduit #CMDAQSCIW, Office
White, SC Laser Optimized multimode fiber optic adapter module.

2. Single-mode fiber device shall consist of (1) Panduit #CMDBUSCZIW,
Office White, SC single-mode fiber optic adapter module.

3. Cover plate shall be (1) Panduit #CBEIWY, Office White, single gang, single

opening wall plate with (1) Panduit # CHS2IW-X , Office White, sloped snap-
in module in bottom opening, and (1) Panduit #CHB2IW-X, Office White,
blank fittings in top opening. See 2.02 Attachment #3 for jack configuration.

l. Fiber Terminations

1. Each multimode fiber shall be terminated with (1) Corning Cable Systems
#95-050-41-X, Laser Optimized SC UniCam fiber optic connector.
2. Each single-mode fiber shall be terminated with (1) Corning Cable Systems
#95-200-42, SC UniCam Ultra PC Polish fiber optic connector.
K. PIC Locations in Divided Raceways
1. Where jacks are being installed in a divided 4000 Wiremold raceway for

telecommunications and power, utilize Wiremold #/4047C-1 one-gang
device plates for the mounting of the Panduit #CBEIWY, Office White, single
gang, single opening wall plate. Electrical devices shall utilize a separate
Wiremold #V4048B duplex receptacle device.

L. CATV Terminations

1. Type 6 (RG-6) Cable Installations

a. Terminate all RG-6 cable with Thomas and Betts #SNS1P6U
compression connectors.

2. Type 11 (RG-11) Cable Installations
a. Terminate all RG-11 non-plenum cable with LRC #F11-QS.
b. Terminate all RG-11 plenum cable with LRC #PL11QS.

3. CATV outlet within a PIC shall utilize (1) Panduit #CMFIW F-type module.

PART 3: EXECUTION
3.01 TELECOMMUNICATIONS INSTALLATION
A. General:

1. This Section describes the installation locations for the products and
materials, as well as methods and Owner’s Standards associated with
the Telecommunications Installation portions of the Project. These
Specifications, along with the drawings and other Owner supplied
specifications shall be followed during the course of the installation.

2. The Contractor is instructed to coordinate his efforts with the other
tradesmen who may be working within the same vicinity to avoid conflict
and lost time.
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3. The Contractor is required to supply all necessary tools, equipment,
accessories, safety equipment, protective clothing, etc., as customary for
the craft and necessary for the installation.

4. The Contractor shall verify space requirements and locations with Owner
before starting cable installations and terminations.

5. The Contractor shall verify the category of the data jacks required
with a Purdue Information Technology Telecommunications
Representative before starting termination.

3.02 CATV TERMINATION
B. CATV Cable Termination:
1. All RG-6 CATYV cable shall be terminated as follows:

a. Strip off 7/16” of outer jacket without disturbing braided shield
underneath.

b. Bend braided shield back over the outer jacket.

C. Cut dielectric without scoring center conductor to obtain 3/16” of
dielectric left.

d. Slide RG-6 connector down cable until dielectric is flush with
inner surface and bottoms out.

e. Compress fitting using appropriate compression tool.

2. All RG-11 CATV cable shall be terminated as follows:

a. Strip off 1/2” of outer jacket without disturbing braided shield
underneath.

b. Bend braided shield back over the outer jacket.

c. Cut dielectric without scoring center conductor to obtain 3/16” of
dielectric left.

d. Slide RG-11 connector down cable until dielectric is flush with
inner surface and bottoms out.

e. Crimp using HEX type crimp tool.

3.03 EQUIPMENT INSTALLATION AND CABLE TERMINATIONS
A. All equipment shall be installed in a neat and workmanlike manner, arranged for

convenient operation, testing and future maintenance.

B. All telecommunications cables, faceplates, and connectors shall be installed and
terminated by technicians experienced in the installation and termination of
telecommunications items listed herein.

C. The Contractor shall employ certified system installation technicians and have at
least 5 years experience in the installation of similar and equivalent systems.

D. The Contractor shall supply verification of experience, for this type of work, to the
Architect for approval before performing any work.

3.04 AS-BUILT INFORMATION

A. Contractor shall provide as-built information to Owner to accompany all test
result information.

B. As-built information shall be in red-lined format on a copy of construction
drawings. Indicate location of all PICs, skeletal and riser conduit routes,
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distribution cable trays, junction boxes, and all additions and deletions pertaining
to telecommunications. Include correct PIC labeling next to all telecom symbols.

C. If construction drawings are not utilized, Contractor shall provide all
telecommunications location information on an accurate scaled floor plan.

3.05 SYSTEM WARRANTY REQUIREMENTS

A Contractor shall perform all labeling requirements and provide testing
documentation for verification as described herein.

B. Contractor shall submit cable records to reflect all moves, adds, and changes.

C. Contractor shall provide floor plans showing locations of all telecommunication
outlets and spaces. See ltem 3.04.
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Standard PIC Faceplate Configuration:

Standard PIC Faceplate Configuration with CATV:
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2.02 Attachment #2

Telephone Only Faceplate Configuration:
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Fiber PIC Faceplate Configuration:

Standard PIC with Fiber Faceplate Confiquration:
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SECTION 28 0500

COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND SECURITY

PART 1 - GENERAL
1.01  RELATED DOCUMENTS

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

1.02 SUMMARY

A Section Includes:
1. Electronic safety and security equipment coordination and installation.
2. Common electronic safety and security installation requirements.

1.03 COORDINATION
A. Coordinate arrangement, mounting, and support of electronic safety and security equipment:

1. To allow maximum possible headroom unless specific mounting heights that reduce
headroom are indicated.

2. To provide for ease of disconnecting the equipment with minimum interference to
other installations.

3. To allow right of way for piping and conduit installed at required slope.

4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of
obstructions and of the working and access space of other equipment.

B. Coordinate location of access panels and doors for electronic safety and security items that

are behind finished surfaces or otherwise concealed. Access doors and panels are specified
in Division 08 Section "Access Doors and Frames."

PART 2 - PRODUCTS

PART 3 - EXECUTION

3.01 COMMON REQUIREMENTS FOR ELECTRONIC SAFETY AND SECURITY INSTALLATION

A Comply with NECA 1.
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E.

Measure indicated mounting heights to bottom of unit for suspended items and to center of
unit for wall-mounting items.

Headroom Maintenance: If mounting heights or other location criteria are not indicated,
arrange and install components and equipment to provide maximum possible headroom
consistent with these requirements.

Equipment: Install to facilitate service, maintenance, and repair or replacement of
components of both electronic safety and security equipment and other nearby installations.
Connect in such a way as to facilitate future disconnecting with minimum interference with
other items in the vicinity.

Right of Way: Give to piping systems installed at a required slope.

3.02 FIRESTOPPING

A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electronic safety
and security installations to restore original fire-resistance rating of assembly. Firestopping
materials and installation requirements are specified in Division 07 Section "Penetration
Firestopping.”

END OF SECTION
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SECTION 28 0513

CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY

PART 1 - GENERAL

1.01 RELATED DOCUMENTS
A Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.02 SUMMARY
A Section Includes:
1. Fire alarm wire and cable.
2. Identification products.
1.03  DEFINITIONS
A Basket Cable Tray: A fabricated structure consisting of wire mesh bottom and side rails.
B. BICSI: Building Industry Consulting Service International.
C. Cable Runway Cable Tray: Identical rails and rungs without a loading depth.
D. EMI: Electromagnetic interference.
E. IDC: Insulation displacement connector.
F. Ladder Cable Tray: A fabricated structure consisting of fwo longitudinal side rails connected
by individual transverse members (rungs).
G. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V
or for remote-control and signaling power-limited circuits.
H. Open Cabling: Passing telecommunications cabling through open space (e.g., between the
studs of a wall cavity).
. RCDD: Registered Communications Distribution Designer.
J. UTP: Unshielded twisted pair.
1.04 SUBMITTALS
A Product Data: For each type of product indicated.
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D.

E.
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Qualification Data: For qualified layout technician, installation supervisor, and field
inspector.

Source quality-control reports.
Field quality-control reports.

Maintenance Data: For wire and cable to include in maintenance manuals.

1.05 QUALITY ASSURANCE

A

B.

Testing Agency Qualifications: An NRTL.

Surface-Burning Characteristics: As determined by testing identical products according to
ASTM E 84 by a qualified testing agency. Identify products with appropriate markings of
applicable testing agency.

1. Flame-Spread Index: 25 or less.

2. Smoke-Developed Index: 50 or less.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and application.

1.06 DELIVERY, STORAGE, AND HANDLING

A

Test cables upon receipt at Project site.

PART 2 - PRODUCTS

2.01  FIRE ALARM WIRE AND CABLE

A Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Belden

2. Berk-Tek

3. CommScope

B. General Wire and Cable Requirements: NRTL listed and labeled as complying with

NFPA 70, Article 760.

C. Signaling Line Circuits: Twisted, shielded pair, not less than No. 18 AWG.

1. Circuit Integrity Cable: Twisted shielded pair, NFPA70, Article 760,
Classification ClI, for power-limited fire alarm signal service Type FPL. NRTL listed
and labeled as complying with UL 1424 and UL 2196 for a 2-hour rating.

D. Non-Power-Limited Circuits: Solid-copper conductors with 600-V rated, 75 deg C, color-
coded insulation.

1. Low-Voltage Circuits: No. 16 AWG, minimum.
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2. Line-Voltage Circuits: No. 12 AWG, minimum.

3. Multiconductor Armored Cable: NFPA 70, Type MC, copper conductors,
Type TFN/THHN conductor insulation, copper drain wire, copper armor with outer
jacket with red identifier stripe, NTRL listed for fire alarm and cable tray installation,
plenum rated, and complying with requirements in UL 2196 for a 2-hour rating.

2.02 IDENTIFICATION PRODUCTS

A

C.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Brady Corporation
2. HellermannTyton.
3. Kroy LLC.

4, Panduit Corp.

Comply with UL 969 for a system of labeling materials, including label stocks, laminating
adhesives, and inks used by label printers.

Comply with requirements in Division 26 Section "Identification for Electrical Systems."”

2.03 SOURCE QUALITY CONTROL

A

Testing Agency: Engage a qualified testing agency to evaluate cables.
Factory test UTP and optical fiber cables on reels according to TIA/EIA-568-B.1.
Factory test UTP cables according to TIA/EIA-568-B.2.

Factory test multimode optical fiber cables according to TIA/EIA-526-14-A and TIA/EIA-568-
B.3.

Factory sweep test coaxial cables at frequencies from 5 MHz to 1 GHz. Sweep test shall
test the frequency response, or attenuation over frequency, of a cable by generating a
voltage whose frequency is varied through the specified frequency range and graphing the
results.

Cable will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

PART 3 - EXECUTION

3.01  FIRE ALARM WIRING INSTALLATION

A Comply with NECA 1 and NFPA 72.
B. Wiring Method: Install wiring in metal raceway according to Division 26 Section "Raceway
and Boxes for Electrical Systems.”
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1. Install plenum cable in environmental air spaces, including plenum ceilings.

2. Fire alarm circuits and equipment control wiring associated with the fire alarm
system shall be installed in a dedicated raceway system. This system shall not be
used for any other wire or cable.

Wiring Method:

1. Cables and raceways used for fire alarm circuits, and equipment control wiring
associated with the fire alarm system, may not contain any other wire or cable.

2. Fire-Rated Cables: Use of 2-hour, fire-rated fire alarm cables, NFPA 70, Types Ml
and ClI, is not permitted.

3. Signaling Line Circuits: Power-limited fire alarm cables shall not be installed in the
same cable or raceway as signaling line circuits.

Wiring within Enclosures: Separate power-limited and non-power-limited conductors as
recommended by manufacturer. Install conductors parallel with or at right angles to sides
and back of the enclosure. Bundle, lace, and train conductors to terminal points with no
excess. Connect conductors that are terminated, spliced, or interrupted in any enclosure
associated with the fire alarm system to terminal blocks. Mark each terminal according to
the system’s wiring diagrams. Make all connections with approved crimp-on terminal spade
lugs, pressure-type terminal blocks, or plug connectors.

Cable Taps: Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or
equipment enclosures where circuit connections are made.

Color-Coding: Color-code fire alarm conductors differently from the normal building power
wiring. Use one color-code for alarm circuit wiring and another for supervisory circuits.
Color-code audible alarm-indicating circuits differently from alarm-initiating circuits. Use
different colors for visible alarm-indicating devices. Paint fire alarm system junction boxes
and covers red.

Risers: Install at least two vertical cable risers to serve the fire alarm system. Separate
risers in close proximity to each other with a minimum one-hour-rated wall, so the loss of
one riser does not prevent the receipt or transmission of signals from other floors or zones.

Wiring to Remote Alarm Transmitting Device: 1-inch conduit between the fire alarm control
panel and the transmitter. Install number of conductors and electrical supervision for
connecting wiring as needed to suit monitoring function.

3.02 CONTROL-CIRCUIT CONDUCTORS
Minimum Conductor Sizes:
1. Class 1 remote-control and signal circuits, No. 14 AWG.
2. Class 2 low-energy, remote-control and signal circuits, No. 16 AWG.
3. Class 3 low-energy, remote-control, alarm and signal circuits, No. 12 AWG.
3.03 FIRESTOPPING
Comply with requirements in Division 07 Section "Penetration Firestopping."
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3.04 GROUNDING

A. For communications wiring, comply with ANSI-J-STD-607-A and with BICS] TDMM,
"Grounding, Bonding, and Electrical Protection™ Chapter.

B. For low-voltage wiring and cabling, comply with requirements in Division 26 Section
"Grounding and Bonding for Electrical Systems."

3.05 IDENTIFICATION
A ldentify system components, wiring, and cabling complying with TIA/EIA-606-A. Comply
with requirements for identification specified in Division 26 Section "ldentification for
Electrical Systems."

3.06 FIELD QUALITY CONTROL

A Perform tests and inspections.
B. End-to-end cabling will be considered defective if it does not pass tests and inspections.
C. Prepare test and inspection reports.
END OF SECTION
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SECTION 28 3111

DIGITAL ADDRESSABLE FIRE ALARM SYSTEM

PART 1: GENERAL

1.1 WORK REQUIRED

A

The work required under this Section consists of providing a functional fire alarm and
detection system and providing all interconnections as shown on drawings, described in the
Job Scope and as specified herein, for this project. THE CONTRACTOR/SUPPLIER
SHALL CONTACT THE ARCHITECT/OWNER PRIOR TO BIDDING REGARDING ANY
QUESTIONS/CONFLICTS CONCERNING THE FIRE ALARM SYSTEM DRAWINGS
AND/OR SPECIFICATIONS.

See the Drawings and schedules for scope of work required.

The system shall be initially configured by the system manufacturer’s representatives per
the Specifications, schedules and Owner's written directions.
1.  Programming
a. All active as well as spare points and hardware related points that are
programmed into or activated by the system or other programming shall
include numerical identification as well as a text description, i.e. smoke
detector room #xxxx, spare etc.

1.2 SHOP DRAWINGS

A

Provide catalog cuts of proposed equipment per General Conditions. Model and/or catalog
numbers of proposed equipment to be used shall be highlighted/identified in a fashion that
is reproducible, i.e. clearly visible on faxed or copied sheets.

Provide preliminary wiring, riser diagram(s) (see sec. #1.3 C), and floor layout plans as
soon as possible after Award Of Contract for Architect's/Owner's comments. Note: Provide
2 additional sets above those required in General Conditions: 1 set to be kept by Purdue
University Safety & Security Department and 1 set to kept by Purdue University Fire
Equipment Service.

A complete shop drawing submittal shall consist of all catalog cuts, floor plans, riser
diagram(s), etc., as described in A and B above. All required shop drawing items shall be
submitted together. Shop drawings will not be reviewed in parts. Delays in construction
schedules caused by incomplete drawings shall be the responsibility of this contractor.

1.3 AS-BUILT DRAWINGS

A

Provide floor plan showing location of all devices keyed to riser diagram.
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B. Provide schematic wiring diagrams for the entire system showing termination points of all
components.

C. Provide a riser diagram showing all components, such as Initiating devices, Notification
Devices, Control Devices, Monitoring Devices, FACP (Fire Alarm Control/Annunciator
Panel), FAPS (Fire Alarm Power Supply), FAAP (Fire Alarm Remote Annunciator Panel),
FABC (Fire Alarm Battery Cabinet) etc., with number of conductors, zones, conduit sizes,
etc.

D. As-Builts should be prepared only after satisfactory completion of the fire alarm system and
shall include one (1) tracing and four (4) prints of each drawing. Maximum tracing size 24"
x 36".

E. Provide at completion of final programming and acceptance of fire alarm system a
downloading of the complete programming for the multiplex system to 3-1/2" PC computer
diskettes and one 8 1/2" x 11" hard copy on reproducible paper.

F. Provide one hard copy on reproducible paper, 8 1/2" x 11", to the Owner, of defined address
codes that are assigned for input-output points that are manually controlled in the system
for each zone trouble, alarm, etc., after final programming and acceptance of the fire alarm
system. Note: In some system configurations, if these codes are used, they will not give a
trouble signal to the campus wide annunciator receiving equipment as per Owner's
instructions.

STANDARDS

A. The catalog numbers listed herein are for equipment as manufactured by SimplexGrinnell
Co. and/or Spectronics Corporation and shall represent the type and quality required to
meet this Specification. (Contractor to verify all catalog numbers listed herein with
appropriate vendor, catalog numbers subject to change).

B. The system shall comply with all the applicable provisions of the most current NFPA 72
Standards and meet all requirements of the local authorities having jurisdiction.

C. All equipment and devices shall comply with all applicable standards of Underwriters
Laboratories, NFPA and be listed by Underwriters Laboratories Inc. and/or Factory Mutual.

D. The system shall be installed in accordance with the requirements of the latest edition and
supplements of the National Electrical Code (NEC), NFPA 72, ADA Accessibility Guidelines
and the entire DIVISION 26 of this Specification.

GENERAL DESCRIPTION

A. Non-Coded.

B. Continuous ringing.

C. Electrically supervised.

D. Closed circuit.

E. Local Annunciated.

F. Campus annunciator actuating, via a single telephone line to the existing receiving system

at Purdue Police Department.
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G. Panel(s) shall have transient surge protection built-in or additionally provided. Provide
transient surge protection for wiring runs between buildings and any devices mounted
external to buildings (e.g., PIV).

H. All components shall bear same vendor's label, except as noted herein.

Manufacturer's: Simplex 4100 “U” with Mapnet intelligent control unit.

UL and/or Factory Mutual listed equipment.

Other operations as shown or scheduled on the Drawings.

Vendors: SimplexGrinnell — Indianapolis, IN.

[

1.6 SYSTEM DESCRIPTION

A. The system shall be of modular construction for ease of maintenance and design and be
capable of future expansion.

B. The system shall be microprocessor based with the most current version of software from
manufacturer and still be compatible with existing versions that the Owner now has.
1. Software:

a. The fire alarm system shall allow for loading, editing instructions, and
operating sequences as necessary.

b. 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 non-volatile programmable
memory within the fire alarm control unit. Loss of primary and secondary
power shall not erase the instructions stored in memory.

C. The system shall communicate with intelligent/addressable initiating devices, addressable
control modules, addressable monitoring modules, and addressable signaling modules via
a single twisted shielded pair cable. The system shall provide 24VDC power to devices via
the above mentioned twisted shielded pair cable or via a separate pair of conductors. The
control panel shall receive analog information from all intelligent/addressable devices and
shall process this information to determine whether normal alarm or trouble conditions exist
for that particular device. This analog information shall also be used for automatic
detector/sensor testing and to automatically indicate when a particular detector/sensor
requires maintenance.

D. Fire Alarm Control Panel (FACP) shall include an 80 character “LCD” alphanumeric display
to indicate alarm, supervisory and component status messages and shall include a keypad
for use in entering and executing control commands.

E. Fire Alarm Control Panel (FACP) shall be minimum 16" x 36" 6 unit tub, flush or semi-flush

mounting (as indicated on drawings) and provide inputs and/or outputs as follows:
1. Initiating Device Circuits (Alarm & Trouble),(when included in project).
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Manual Stations

Spot-Type Smoke Detectors

Projected Beam-Type Smoke Detectors
Elevator Lobby Detectors

Elevator Shaft Detectors

Heat Sensing Fire Detectors

Fan or Duct System Detectors

Sprinkler Alarm Activation

Sprinkler Valve Supervision (Trouble Only)
Sprinkler Low-Air pressure (Trouble Only)
k Preaction Valve Solenoid (Trouble Only)

I. Extinguishing Systems such as FE-13, FM-200. Carbon Dioxide, organic
(water mist), etc.

@ ™0 00Ty

[ S —

2. Notification Appliance Circuits (when included in project)
a. Audible/Visual Signals
b. Visual Only Signals
c. Sprinkler Bell
3. Control Device Circuits (when included in project)
a. Door Holder Control
b. Smoke Damper Control
C. Fan System Shutdown
d. Elevator Recall
4 Monitor Device Circuits (when included in project)
a. Fire Pump Running (Green Led) (Trouble Only)
b. Generator Running (Green Led) (Trouble Only)
c. Fire Pump Power Failure (Trouble Only)
d Jockey Pump Power Failure (Trouble Only)
F. Fire Alarm Battery Cabinet (FABC) flush or semi-flush (as indicated on drawings) provided
with battery shelf and solid door. See sec. 2.3 B-6 for details. Cabinet finish shall match the
FACP.

G. Network communication between the FACP and FASP(s) shall be accomplished via a single
voice-grade “CLASS A” communications loop. A single open, ground or short on the
network loop shall not degrade network communications. Communications on the loop shall
be passed in the opposite direction to maintain communications throughout all network
panels (FASP). The status of the communications link shall be reported at the FACP. The
network communications wiring shall be installed in separate conduits to provide maximum
survivability of the system.

1.7 SYSTEM FEATURES
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A. Multiple cabinet configurations shall allow the control unit to be tailored to required
applications.
1. Identification legends shall be provided with each basic panel for circuit and
common identification.
2. Main power supply/battery charger shall provide regulated voltage to system and
emergency batteries.
3. Modular concept shall provide adaptability for various functions and system expansion.

1.8 SYSTEM OPERATION

A. Upon an alarm activation by any manual station, building heat or smoke detector, fan or

duct heat detector, fan or duct smoke detector, sprinkler or extinguishing system shall:

1. Cause all audible signals to sound (in appropriate buildings only)

2 Cause all visual signals to flash (in appropriate buildings only)

3. Cause the system to go into alarm condition

4 Cause all alarms to sound or flash until silenced and the actuating device reset (in
appropriate buildings only)

5. The campus alarm receiving equipment shall display type of alarm/abnormality and
level of priority.

6. The proper zone “LED” shall be lighted in the FACP, indicated on the “LCD” display
and also on any remote building annunciator panel(s), when included in project.

7. All magnetic door holders shall be released.

8. All supply air fans shall be deactivated as well as all return air fans, ventilation fans,

and major exhaust fans. (NOTE: Only when that specific units duct detector, located
in return side duct, activates). See Mechanical Specifications and Drawings.

9. Elevator shall "home" per "Indiana Elevator Law and Rules".
10. Smoke dampers shall close. If applicable, see Drawings and Specifications.
11. Electrically operated ventilation dampers shall close. If applicable, see Drawings

and Specifications.
1.9 SUPERVISION (WHERE DEVICE IS INCLUDED IN THE PROJECT)

A. Manual stations or other similar initiating device - to cause trouble signal if one of the
following occurs:

1.
2.

Any initiating device circuitry is broken.
Any initiating device is removed.

Signal devices - to cause trouble signal if one of the following occurs:

1.
2.

Any signal device circuitry is broken.
Any signal device is removed.

Power supplies - to cause trouble signal if any of the following occurs:

1.

The main power supply fails.
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D. Sprinkler components - see ltem #2.12

E. All relays, plug-in modules, etc., to cause trouble signal if one of the following occurs:
1. Relay, plug-in modules, etc., is removed from circuitry.

F. Connecting circuits from building fire alarm control panel to Owner's existing campus

annunciator - to show distribution trouble signal (at building annunciator and existing
campus receiving equipment) if any of the following occurs:

1. Connecting circuit open.
2. Connecting circuit wire to wire short.
G. Upon activation of a supervisory device i.e. fire pump power failure, low air pressure switch,

OS&Y (tamper) switch or any of the above listed conditions, the proper trouble “LED” shall
be lighted in the FACP, indicated on the “LCD" display and on any remote building
annunciator panel(s), when included in project, as well as the Owner’s existing campus-
wide annunciator at Purdue Police Department.

H. All end-of line devices. See Section 2.4 END-OF-LINE DEVICES.

PART 2: PRODUCTS

21 TERMINALS

A. All terminals shall be numbered and shall match "as-built" designations.
22 LABELS
A All switches shall be labeled as to function and/or position, i.e., "Normal”, “Test™, etc.
B. Conductors:
1. Label each conductor at each termination.
2. Labels shall be 2, 3, or 4 characters per termination.
3. Labels shall be Brady adhesive type.
4 Labels shall be per Job Scope schedule and Drawings or as furnished by the

Owner, similar to the following:

a. Data/communications Loop — M plus (loop#) :1 (panel #) — 1, or Owner
approved designation.
b. Initiating Appliance Circuits i.e. manual stations, water flow (other than

main building water flow), OS&Y valves, extinguishing systems — label —
hard-wire system Z-1, Addressable system M plus (loop #) :1 (panel #) — 1
(device #) — 1, or Owner approved designation.
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c. Notification Appliance Circuits (non-voice) — label — hard-wired system A-1,
Addressable system T plus (panel #) : 1 (circuit #) — 1 (device #), or Owner
approved designation.

d. Heat Detector — label — hard-wired system HD-1, Addressable system M
plus (loop #) :1 (panel #) — 1 (device #) — 1, or Owner approved
designation.

e. Smoke Detector — label- hard-wired system SD-1, Addressable system M
plus (loop #) :1 (panel #) — 1 (device #) — 1, or Owner approved
designation.

f. Post Indicator Valve — label PIV.

g. Main Building Water Flow (hard-wired) — label M-WF.

5. Color code for power wiring to be as follows:

a. Black (Hot) all 120V power circuits.

White (Neut) all 120V power circuits.

C. All junction boxes, covers, and conduit fittings installed above ceilings or in walls shall be
painted "RED". J-Boxes and covers installed exposed shall be painted "RED". Not required
for exposed surface raceway, boxes and fittings, i.e. Wiremold. Paint shall be Glidden
#1230 "Fire Red"

23 POWER SOURCES
A Provide heavy duty safety switche(s) as required.

1. Switch to be painted "RED", lockable in either the "on or off" position. Lock furnished
by Owner, (padlock hole 3/8” diameter).

2. Fused as required.

3. Labeled "Fire Alarm Power".

4 Locate adjacent to "EM" or designated panel.

5. Tapped ahead of main switch of "EM" or designated panel. In the event the EM
panel is a circuit breaker panel, with the approval of the Owner, a branch breaker
may be used instead of the safety switch as long as a handle tie/llock and critical
circuit tag are installed on the branch breaker.

6. Door interlocked with switch.

7. Install single pole "RED" pilot handle switch in each FACP as directed for 120V
internal panel disconnect. Switch shall be Hubbell Cat. #1221-PL or approved
equal.

8. Install 20A duplex receptacle in each FACP as directed under or near pilot switch
and between phone outlet and rear edge of FACP cabinet. Receptacle to be wired
ahead of pilot switch. Receptacle shall be Hubbell Cat. # 5362 or approved equal.
(Mount J-Box 2" maximum from bottom of cabinet).

9. "Back Wiring" of receptacles and switches is not approved. "Side Wiring" using
formed eyes is the only approved method of connection.

10. Wiring devices shall be Gray or as noted elsewhere.
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11. Plates for general use devices shall be Lexan or approved equal "unbreakabile”
impact resistant plastic as Mulberry Metal Products.
12. Provide appropriately sized ground wire Per NEC Sec. #250
B. Standby Batteries (Bat Cab):

1. With surge protection for input and output.
2. Self- protecting, lightning resistant.
3. Automatic battery charger (mounted in FACP).
4. Sufficient DC power to operate the system per the latest edition of NFPA 72.
5. Batteries shall be Eagle-Picher or Power-Sonic Lead-Calcium. Batteries shall be

warranted for two(2) years against defects.

6. Locate in separate battery cabinet, of not less than 12 inches high by 6 3/4 inches
deep by 24 inches wide inside and flush or semi-flush mount, adjacent to FACP or as
indicated on drawings.

7. Stand-by battery load disconnect switch. See section 2.6, B-3.

C. Power Supplies:
1. Power supply/battery charger mounted in FACP.
2. Auxiliary power supply, if required, mounted in FACP panel. (Leave room for
modem and Aux. equipment as necessary, verify with vendor).

D. Provide single gang wiremold j-box with duplex telephone outlet, Panduit #CJSE88TIW Office
White, Category 5E, T568B wiring standard, 8 conductor jack (2 required), Panduit #CBEIW
Office White, single opening wall plate, Panduit #CHF2IW-X, Office White snap-in module in
top of opening (1 required) and Panduit #CHB2IW-X, Office White, blank fitting in bottom
opening (1 required) mounted in FACP under or near pilot light switch and adjacent to 20A
duplex receptacle. Locate phone outlet between receptacle and front edge of FACP cabinet.
(2" maximum from j-box bottom to cabinet bottom).

E. Install 1" conduit with two (2) Commscope #5ENS “gray”, 24 AWG, non-plenum category 5E or
two (2) Commscope #5E55 “gray”, 24 AWG, plenum category 5E cables back to nearest
telephone “IDF” or “BDF” location for connections to telephone system. Contact Owner for
Purdue designated room number.

1. This contractor shall notify the Owners Representative as soon as cables have been
installed, so arrangements for cable testing and acceptance can be made with the
Owners Telecommunications personnel.

24 END-OF-LINE DEVICES
A. Terminate all end-of-line devices (ELD's) for hard-wired system in FACP cabinet, unless
specifically noted otherwise, for all active, spare and future zones on terminal strips.

Addressable system end-of-line devices (ELD’s) on each floor are to be terminated in j-box
with that specific addressable device or at the last device connected to an addressable
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auxiliary control/monitor card. They shall not be terminated to the addressable auxiliary
control/monitor card, unless specifically noted otherwise by the Owner. Owner will provide
1.D. tags for the “ELR” locations as necessary.

B. Label each zone terminated.
C. Terminate resistors and wiring on barrier type terminal strips.
2.5 BUILDING FIRE ALARM ANNUNCIATOR PANEL (FACP AND REMOTE FAAP)

A System shall provide visual supervision of system power at the FACP Display and FAAP
annunciator panel(s). System trouble condition(s) shall only be indicated visually.

B. The remote FAAP (Simplex Cat. #4603-9101 or Spectronics Cat. #MXLC8) shall be
arranged for semi-flush or surface mounting, as indicated on drawings, and include special
steel back box.

C. The FACP and remote FAAP annunciator panel(s) shall include the following features:
Alarm and Trouble indicators per zone.

Main Power Indicator - Green - normal 120V power "on".

Common Trouble Indicator.

Supervisory Trouble Indicator

Momentary Push Alarm Acknowledge Switch.

Momentary Push Reset Switch.

Momentary Push Lamp-Test Switches (as required).

An 80 character “LCD” alphanumeric display to indicate alarm, supervisory and
component status messages and shall include a keypad for use in entering and

O N RN =

executing control commands.

D. The FACP shall be equipped with modules that visually display "RED" alarm and "YELLOW"
trouble LED's for each zoned (Non-Supervisory) device(s), i.e manual stations, smoke
detectors, heat detectors, flow switches, etc., as scheduled in the Job Scope or on Drawings.
(See ltem 2.5 E. for supervisory LED’s).

Exception (With prior approval of Owner):

A video annunciator terminal (CRT & keyboard) may be substituted for the LED annunciator.
The CRT terminal shall be desk/shelf mounted at the location shown on drawings. The CRT
with keyboard shall be Simplex Cat. #21959042 or Spectronics Cat. #93-110-92 with all
required interface cables, connections, cards, etc. for connection and proper operation of unit.
If CRT terminal is used as the annunciator then a hinged lockable cabinet (of appropriate size)
with Fire Alarm Control Switches (FACS) shall be installed adjacent to the CRT terminal.
Provide one FACS for each of the following:

1. Momentary Push Alarm Acknowledge

2. Momentary Push Signal Silence
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3. Momentary Push Reset

When a video CRT terminal is provided, a printer shall also be provided. The printer shall be
Simplex Cat. #4190-9001 or Spectronics Cat. #93-111-92 (parallel) or #93-112-92 (serial) with
all required interface cables, connectors, cards, etc. for connection and proper operation of
unit. The CRT and printer, whenever possible, shall not be wired together to share the same
output port, so if one unit should fail, the other one shall continue to operate.

The red LED shall be replaced with a different color LED (yellow, amber) when used to
indicate non-emergency alarm monitor (Supervisory) devices such as sprinkler tamper,
OS&Y valve status, etc. The color shall not be green or common trouble yellow.

The FACP shall have the capability of dial up modem access operation. The FACP shall be
equipped with video interface card assembly, a control card assembly, proper mounting
hardware and any other necessary equipment, including interconnection cables. The Fire
Alarm Vendor shall supply one fax/modem model for connection by this Contractor to the
new fire alarm system. The local trouble buzzer shall not sound when the modem
connection is broken or the modem port is no longer operational.

Only factory assembled control card(s) (example: Spectronics MXADM) installed in FACP
will be allowed to be stacked. All other control cards, monitor cards, input/output cards and
etc., including ELD’s, either installed in FACP or remotely mounted, shall be mounted such
that their control switches, terminals and indicator "LED's” shall be visible and accessible for
adjustment without removing any other items.

26 FIRE ALARM TEST SWITCHES (FATS)

A

B.

Provide FATS behind lockable door of FACP or FAAP.

Provide one switch for each of the following:

1. All building audible-visible signals - defeated.

2. Campus alarm receiving equipment circuit - disconnected.

3. Stand-by battery(s) load - disconnected.

4 All Fire Evacuation switch — (FACP) - with indication of active alarm to Campus

recieving equipment when activated. “RED” LED type only.

Provide one switch for each of the following when included in the project, for test purposes:
1. Sprinkler bell - silence.

Preaction valve - defeat (one per circuit).

Sprinkler flow switch or pressure switch - defeat (one per zone).

All magnetic door holders - defeat (one switch to control all magnets).

All building fans shutdown - defeat (one switch to control all fans). Unless
otherwise specified by Owner.

oA wN
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6. All elevator "home" - defeat (one switch to control all elevator controllers located in
the same elevator equipment room). Unless otherwise specified by Owner.
7. Building smoke detectors - defeat (one per zone) (zone defined as a single

addressable device or a group of non-addressable devices connected to
addressable monitor card). Verify with Architect/Owner the exact configuration or
specific requirements for project.

8. All duct smoke detectors - defeat (one switch to control all detectors). Unless
otherwise specified by Owner.
9. All smoke dampers - defeat (one switch to control all dampers). Unless otherwise
specified by Owner.
10. Immediate and time delay computer shutdown - defeat (one per circuit).
11. Immediate and time delay computer air-conditioning shutdown - defeat (one per
circuit).
12. Extinguishing systems — defeat, one per system (FE-13, FM-200, Carbon Dioxide,
organic (water mist), Etc.).
13. Communications/Data circuit - disconnect (one switch for each circuit).

If separate circuits are installed for audible and visual signals, then one defeat switch shall
be provided for all of the audible and one for all of the visual signals.

Each Fire Alarm Test Switch shall have integral LED indicator and labeled as to function,
normal and test.

Switches shall be 4 or 8 circuit plug-in card type.

Indicator lights shall be YELLOW LED type.
NOTE: LED's are to signify non-normal switch position, when LED is illuminated this will
indicate a trouble condition.

Switch in "up” or "out" position (Toggle Type), “out” position (Pushbutton Type) - normal
operation. (Verify Type with Vendor).

Switch in "down" or "in" position (Toggle Type), “in” position (Pushbutton Type) - (test) -
defeat. (Verify Type with Vendor).

1. Particular function is inoperative.

2 Integral indicator light "on".

3. Trouble signal transmitted to campus alarm receiving equipment.
4 All arranged in a horizontal or vertical row.

ACTUATING DEVICES
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Manual stations shall be Simplex Cat. #4099-9001 addressable, surface mounting using
Simplex Cat. # 2975-9178 back box surface or semi-flush mounted using Simplex #2099-
9613 trim plate. Units shall be single-action non-break-glass type, having individual zone
address and equipped with Fort #415 Key Lock (no exception). Mount devices at 4'0"
above finished floor. Exception: Use Simplex Cat. # 2099-9814 back ring for surface
mounting Simplex pull stations to a wiremold box.

Automatic heat detectors shall be combination Rate-Of-Rise /Fixed temp., rated at 135° F for
areas where ambient temperatures do not exceed 120° F. Detectors shall be Simplex Cat.
#4098-9733 with Cat. #4098-9792 addressable base. Each detector shall have individual zone
address.

Photoelectric smoke detector shall be Simplex analog true alarm Cat. #4098-9714 with Cat.

#4098-9792 addressable base. Detectors shall have pulsating "Power-On" LED indicator

that locks onto steady burn in an alarm situation. See section #2.8 for additional

requirements. It shall be possible to perform a functional test of the detector without the

need of generating smoke. The test method shall meet the requirements of the latest

edition of NFPA 72. Each detector shall have individual zone address.

1. The Contractor shall install all conduits, wiring, boxes, etc. for the elevator shaft smoke
detectors, uniess otherwise noted. However, a blank cover shall be installed on the
box instead of the smoke detector and base. The wires shall be tagged in the FACP
and the opposite end for future connection. The smoke detector(s) and base(s) shall
be turned over to the Owner. If this detector is to control elevator shaft fire damper, this
contractor shall install all conduit, wiring and make connections necessary. In this
application this detector shall be on a separate zone and have it's own defeat switch in
FACP.

Extinguishing Systems, such as FE-13, FM-200, Carbon Dioxide, organic (water mist), Etc.
1. All devices connected by Electrical Contractor to fire alarm system in accordance
with Owner's instructions, and/or details and schedules on Drawings.

Sprinkler Alarm/Supervisory Devices:

1. All devices connected by Electrical Contractor to fire alarm system in accordance
with Owner's instructions, and/or details and schedules on Drawings. See Item
2.12 SPRINKLER SYSTEM.

DUCT SMOKE DETECTORS

Duct smoke detectors shall be installed in return ducts of air handlers of 2000 CFM or larger
as required by the current (state adopted edition) Mechanical code and shall be interlocked
with supply and return fans unless otherwise notified by Owner. See section 1.8, A-8.
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1. DUCT DETECTORS THAT ARE TO BE CONNECTED TO FIRE ALARM SYSTEM:
Duct detectors (that are to be connected to fire alarm system) shall be furnished by the
Electrical Contractor, installed by and wired by the Electrical Contractor. The Electrical
Contractor shall also make all wiring connections between fire alarm control panel and
fan controls to accomplish fan shutdown. Each detector connected to fire alarm
system shall have an individual zone address.

2. Detectors shall be Simplex #4098-9756 addressable photoelectric detector with
appropriate sampling tube (verify exact tube length).

A remote control station with indicator lights and key test switch mounted in the immediate
area near detector(s) shall be required. Control stations to be as Simplex Cat. #2098-9806.
Mount at 6'-0" maximum above finished floor.

Duct detectors and remote reset button(s) and indicator light(s) shall have engraved legend
tags denoting what fan unit they serve, and the identity (hardwire or addressable) of the
detector.

29 SIGNAL DEVICES

A

Audible and visual signaling devices shall be combination strobe/horns, Simplex Cat. #
4903-9426, Wheelock #AS-241575 or #NS-241575. Provide appropriate factory back-
boxes and adapter plate for mounting. Horn assembly shall be housed in die cast
enclosure. The visual signaling device shall consist of xenon flash tube sealed in silicone
and protected by a lexan lens and shall be “ADA” rated and provide flash intensities of the
following; 75CD in corridors, large common use areas, areas over 500sq ft. (unless
designated otherwise by Owner), 15CD in areas 500sq ft. and smaller. Horns shall be rated
for the operating voltage applied. At all outdoor or wet locations, i.e. shower areas, units
shall be installed in weatherproof back-box supplied by the manufacturer. Devices are to be
“RED?”, unless designated otherwise by Owner.

Audible only devices shall be multitone electronic horns, Simplex Cat. # 4901-9816 semi-
flush or #4901-9817 surface mounted, Wheelock #MT-12/24R. Provide appropriate factory
back-boxes and adapter plate for mounting. Horns shall be rated for the operating voltage
applied. At all outdoor or wet locations, i.e. shower areas, units shall be installed in
weatherproof back-box supplied by the manufacturer. Devices are to be “RED”, unless
designated otherwise by Owner.

Visual only signaling devices shall consist of xenon flash tube sealed in silicone and
protected by a lexan lens and shall be “ADA” rated and provide flash intensities of the
following; 75CD in corridors, large common use areas, areas over 500sq ft. (unless
designated otherwise by Owner), 15CD in areas 500sq ft. and smaller. Simplex Cat. #4904-
9169 strobe, Wheelock #RSS-241575. At all outdoor or wet locations, i.e. shower areas,
units shall be installed in weatherproof back-box supplied by the manufacturer.
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D. Mount wall type notification devices a minimum of 80 inches above the finished floor, measure
to the bottom of the appliance or 6 inches below ceiling, measured to the top of the appliance,
which ever is lower.

E. Sprinkler Alarm Bell: See Item 2.12.

F. All visual notification device circuits shall be provided with synchronization module(s) to
comply with ADA recommendations regarding photo-sensitive epilepsy.

2.10  AUXILIARY INPUT/OUTPUT DEVICES

A Auxiliary hard wired control relays shall be Simplex or Spectronics as required by the
system. Unit shall be fast acting heavy-duty power relay with full floating movable contact
carrier to assure ample wipe, high contact pressure and accurate alignment. Contacts shall
be rated as required. Relay shall include die-formed cold rolled 16 gauge steel enclosure
with screw-type cover, if not mounted in FACP.

B. Auxiliary Addressable System 1/O devices:
1. Addressable Zone Monitor Module shall be Simplex Cat. # 2190-9155, 4090-9001,
4090-9101 for interfacing conventional detectors, waterflow, tamper and security
switches with data/communication circuit.

2. Addressable Zone Signal Module shall be Simplex Cat. #2190-9161 for supervising
and operating 24VVDC notification appliances, speakers or telephone circuits.
3. Addressable Zone Control Module shall be Simplex Cat. # 2190-9163, 4090-9002 for

control of HVAC systems, elevator capture fire pumps, etc.

C. All Signal, Monitor, Control and Relay modules shall be installed in accessible locations (units
mounted on walls shall be 6’0" max A.F.F., units mounted above t-bar ceilings shall have t-bars
marked showing location). (Tags furnished by Owner). Modules shall be mounted in
appropriately sized lift-off-cover JIC type boxes. Locate boxes away from water lines, drain lines,
etc. to prevent possible "Water Damage” to modules.

D. All remotely mounted discrete input/output cards - Simplex "ZAM" - shall be installed in J-
boxes such that all switches, fuses, LED's etc. shall be visible and readily accessible.

E. Magnetic door holders shall be UL 228 listed. Units shall be either wall or floor mounting as
indicated on the drawings and be complete with matching door plate (finish to match door
hardware). Units shall operate at 24VDC and develop a minimum of 25 Ibs. holding power.

2,11 PROVISIONS FOR CONNECTION TO EXISTING CAMPUS ALARM RECEIVING EQUIPMENT

A. The Owner will furnish and install a Spectronics Type #RP-624 reverse polarity receiving
module in the existing campus alarm receiving equipment.
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1. The fire alarm system must be capable of transmitting fire alarm, supervisory, and
all trouble signals to the Owner's existing Spectronics 324/MX multiplex campus
annunciator to operate Owner's equipment directly without damage.

212  SPRINKLER SYSTEM
A. Provide all necessary wiring for sprinkler system monitoring.

B. Water Flow Switch(es) shall be furnished and installed (by Sprinkler System Contractor) on
the main and major secondary water valves. Verify number and locations with Sprinkler
System Contractor. The Electrical Contractor shall provide separate zone circuit wiring to
each switch to actuate fire alarm system and light appropriate annunciator zone indicator(s)
as indicated on the Drawings. The main sprinkler flow switch shall be "Hard Wired" back to
FACP. This will allow the Owner to monitor the main sprinkler flow switch with an ancillary
fire panel if the microprocessor multiplex system should fail.

C. Provide and connect exterior weatherproof sprinkler alarm bell. Bell shall be 10" 24VDC
vibrating type, Simplex Cat. #2901-9333. Bell shall be equipped with any options required
for the particular location and system. Mounting height 10-15 feet above grade. The
sprinkler bell shall be protected with an anodized aluminum dome cover or one that will not
rust or need painting.

D. The exterior sprinkler bell shall be supervised, actuated by any flow switch through FACP.

E. The Electrical Contractor shall install near bell a Sprinkler identification sign furnished by
Sprinkler Contractor which is in accordance with latest edition of NFPA #13: "Sprinkler Fire
Alarm - When Bell Rings Call Fire Department or Police - 911".

F. Post indicator valve (PIV) supervisory switch will be furnished and installed by others on
each valve noted on Mechanical Drawings.

G. The Electrical Contractor shall furnish and install wiring such that each PIV circuit will cause
"trouble signal only” on PIV line in FACP if the valve is turned, the unit removed from its mounting,
or the housing cover is removed. (Padlock for PIV furnished by Owner.)

H. Supervisory switch(es) (OS&Y Valves) will be furnished and installed (by Sprinkler System
Contractor) on the main and major secondary water valves. Verify number and location with
Sprinkler System Contractor. The Electrical Contractor shall provide separate zone circuit to each
switch. Each supervisory switch shall cause a "trouble signal only" if the valve is turned, unit is
removed from its mounting, or housing cover is removed. FACP shall have unique indications to
differentiate between valve closed and circuit trouble.

2.13  KEY AND LOCKS - NO SUBSTITUTES,
OWNER'S STANDARD KEY FOR FIRE ALARM SYSTEM

A All surface cabinets - Fort Lock Co. #N3058xR202-9xKA/415x1K
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B. Flush cabinets - #N3058AxR103-12xKA/415x1K

C. Manual Stations - #N3058AxR103-12xKA/415x1K

2.14  WIRE FOR DEVICES (NON-ADDRESSABLE TYPES)

A. Provide wiring for each device as follows: (Sizes shown on Drawings increased
for voltage drop.)

"Device type"
Signals

Manual Stations
lonization Smoke Det.

Photoelectric Smoke Det.

Beam Smoke Det.
PIV

Sprinkler Flow Switch/OS&Y
Magnetic Door Holders

Smoke Dampers
Elevator Home

Fan Shutdown
Heat Det. In Duct
Smoke Det. in Duct
Heat Det.

Sprinkler Alarm Bell

(1) Conductors from FACP to device

Number of Hardwire Device

Devices Per Conductors (1)
Circuit Or Zone Size Down Back
7 max/cct(3)(4) #12 2 2
No limit/zone #16 2 2
10/zone (2)(4) #16 2 2
15/zone (2)(4) #16 2 2
1/zone #16 4 4
1/zone #16 2 2
1/zone #16 2 2
15/cct #12 2 0
15/cct (4) #12 2 0
1/cct (4) #16 2 0
10 max/cct #14 2 0
1/fan system #16 2 2
1/fan system #16 2 2
20/zone(4) #16 2 2
1/system #14 2 2

(2) Or in accordance with manufacturer's recommendations

(3) Circuits of Horn/strobes or combination circuits of Horn/strobes and Strobe only devices.
Circuits of Horns only and/or Strobe only devices shall be loaded to not more than 75% of
the circuit power rating. Conductor size may need to be increased for voltage drop.

(4) Does not apply to addressable system devices

B. All Fire Alarm system wiring (non-addressable and addressable) shall be installed in
conduit, unless specifically approved otherwise by the Owner. Provide conduit capacity for
minimum 20% future conductors.

C. The Electrical Contractor shall verify specific requirements with fire alarm vendor and make
necessary changes (both in sizes and quantities).

2.15  WIRING FOR SYSTEM (INCREASE FOR VOLTAGE DROP)

A #12 for AC, power supply connections

B. #14 for DC, power supply connections
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C. #12 for DC, Audio/Visual Device Power (non-addressable)
D. #14 for Discrete Control Circuits

E. Mapnet/Data, and Network Communications (addressable systems) cable shall be 2/¢c
#18AWG solid copper shielded cable “RED” jacket - Manhattan Cable Co. #M39124, West
Penn Cat. #975 or equal.

F. All non-addressable signal and power cabling shall be of type FPL, solid or stranded copper
conductor, with “RED” jacket of the correct wire gage, as indicated in Sections 2.14 and
2.15. West Penn #s 994, 998, or Manhattan Cable Co. #s M39070, M39069 may be used,
or equal.

G. Plenum-rated cables (only when specifically approved by Owner) shall meet the same
physical requirements as listed above in Section 2.15 E and F.

216  GROUNDING

A. Provide an insulated, isolated, grounding conductor from new FACP to building service
ground (see Section 16450).

PART 3: EXECUTION
3.1 SYSTEM CHECK OUT

A. Upon completion of the work and after testing thoroughly, including a complete function test,
by the manufacturer's representative, the complete fire alarm system will only then be
demonstrated to the Owner's Representative and tested for acceptance by the Owner. See
Item #3.3 below.

3.2 MANUALS AND PARTS

A. All parts, keys, four (4) copies of the Maintenance Manual including service and repair
manuals, schematics, parts lists, etc., description of system operation, schedule of circuits and
components by function, location and wire code shall be delivered to the Owner.

B. The Contractor shall furnish to the Owner spare fire horns with visual indication, heat
detectors, smoke detectors, visual indication only devices, manual stations, etc. installed on
the job.

1. "The number shall be 6% of total units of each type installed on the site and no less
than one (1) horn with visual indication, one (1) visual indication only device, one (1)
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smoke detector, one (1) heat detector, one (1) manual station, etc. of each type shall
be furnished.

C. The Contractor shall furnish to the Owner one (1) of each type (Monitor, Signal, Control,
Relay) modules installed on this job.

D. At the completion of the project and before final payment the Electrical Contractor shall turn
over to the Owner all keys, parts, manuals, as-built drawings, recommended list of spare parts
etc., required by these Specifications and certify in writing that the Fire Alarm System has been
installed in conformance with all applicable codes and is operating properly.

33 SYSTEM DEMONSTRATION

A The Contractor and/or system manufacturer's representative(s) shall demonstrate the
operation of the complete fire alarm system as indicated in Section 3.6 (below)

B. The demonstration shall include normal, supervisory and trouble operations for all of the
following functions: (when included in project)

1. Manual Stations.
2. Building Smoke Detectors (per manufacturer's recommendations).
3. Building Heat Detectors.
4. Fan or Duct Smoke Detectors.
5. Fan or Duct Heat Detectors.
6. Signals (audible and visual).
7. Annunciator (FACP).
8. Elevator Home.
9. Sprinkler Components.
10. Magnetic Door Holders.
11. Supply and Exhaust Fan Operation.
12. Campus Annunciator.
13. Smoke Damper Operation.
14. Other components not specifically listed.

34 CERTIFICATION

A The operation and configuration of the fire alarm system shall be certified by a Fire Protection
Engineering Technician. The technician shall be a full-time employee of the System Subcontractor
and be NICET (National institute for Certification in Engineering Technologies) Level I certified, in
the technical subfield of Fire Alarm Systems.

B. At completion of the project and before final payment, the Electrical Contractor shall certify
in writing, per the latest edition of NFPA 72, i.e. Fire Alarm System Record Of Completion,
that the Fire Alarm System has been installed in conformance with all applicable codes and
is operating properly.
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3.5 INSTALLATION

A Final connections between equipment, devices and wiring shall be made under the direct
supervision of the manufacturer's representative.

3.6 INSTRUCTIONS

A. The Owner’s Fire Equipment Service Personnel and Electronic Technicians shall be given
instruction for operating and testing the system immediately upon system acceptance
(maximum of 8 hours of instruction).

B. The Contractor and/or system manufacturer’s representative shall provide two demonstrations
of the completed system, one for each of the following:

1. Architect's and Owner's Representatives. This demonstration will occur before
item #2 (described below) to verify that the system is installed per plans and specs, and
ready for Fire and Equipment Service personnel acceptance test.

2. Owner’s Fire and Equipment Service personnel. This is intended to be the final
system acceptance test, however, any system failures may require a retest with the
assistance of the Contractor and/or system manufacturer’s representative at the
Owner’s discretion.

C. Vendor shall record times and attendees at each date of instruction and submit to
Owner/Architect.

D. The Electrical Contractor and/or systems manufacturer's representative(s) shall provide a
typewritten "Sequence of Operation” including a trouble shooting guide of the entire system for

submittal to the Owner.

END OF SECTION
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