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SECTION 28 05 13 - TELEPHONE/DATA/CATV COMMUNICATION SYSTEM(s)
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DAVID B. STELLY
License No. 26070
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1.1 The Contractor shall provide, install and connect the complete telephone/data system e&ajfpl:r’r?éjﬁgl‘?fégg& 4

backboards, conduit, cable tray, j-hooks, wiring and testing as specified herein and shown”@n,,}}}”e”"“m“\m\
drawings.

PART 1 - GENERAL
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1.2 SCOPE OF WORK

A. This installation includes the furnishing of labor, materials, and equipment required for the
installation of all service, inside station, and riser cables for telephone and data use between
distribution frames, and to each station outlet location required by the plans and
specifications.

B. The work shall include but is not necessarily limited to the following:

1. Furnish and install telephone outlets, data outlets, TV outlets, cables, connecting
blocks, backboards, conduits, mounting brackets and associated hardware for
bundling, racking and cross-connecting as required.

2. Furnish and install one (1) 1” C from each tele/data outlet concealed up wall to
above ceiling. Turn conduits 90 and extend conduit to accessible ceiling space.
Provide nylon bushings at ends of conduits.

3. Furnish and install two (2) 4-pair EIA - Category 6a UTP telephone/data station
cable to each tele/data outlet shown on the drawing and specified herein. Coil 36"
of spare cable (for each cable installed) and secure loop at quarter points of the
loop. Extend cables to respective termination point(s). Cables shall be plenum
rated where installed in plenums.

4. Furnish and install duplex EIA/TIA 568A, 8 pin 4-pair modular RJ45 data jacks at
each telephone/data outlet shown on drawings as specified herein. Color of each
jack shall comply with owner’s color-coding requirements. Verify color coding
requirements in writing with owner prior to purchasing jacks.

5. Furnish and install 6-position modular type wall outlets for all telephone/data
shown on the plans. Color of wall outlets shall match color of wall devices and
shall be selected in shop drawings.

6. Furnish and install grounding and ground bars as shown on the drawings and as
specified. Refer to specification section “Grounding” and to details for additional
requirements.

7. Furnish and install two (2) 4" telephone service entrance conduits each with three

(3) 1-1/4” innerducts from main telephone equipment room to property line. Refer
to site plan

8. Furnish and install Two (2) 4" telephone service entrance conduits each with three
(3) 1-1/4” innerducts, from main CATV equipment room to property line. Refer
to site plan.

9. Install 1-RG6 plenum rated quad shield coax cable from video receivers to each
TV outlet and terminate as required on each end.
10. Contractor shall submit an installation color coding, labeling and testing plan for

each floor prior to commencing work.
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1.3 APPLICABLE DOCUMENTS

A. The following current issues of rules and regulations shall apply to this scope of work:
1. EIA/TIA 568, 569, 570, 606, TSB36, TSB40
2. Building Industry Consulting Service (BICS)
3. Telephone Standards Handbook GHB-155
4. Planning Handbook CHB-156
5. Design Handbook CHB-157
6. REA Construction and Installation Manuals
7. REA Specification PC4 for Acceptance Tests
8. List of Materials Acceptable for use on telephone systems of REA borrowers
9. National Electric Code (NEC)
10. State and Local Codes
11. Telco System Practices
12. UL

1.4 GENERAL REQUIREMENTS

A. Installation costs including all necessary materials, cables, closures, bridging clips, splice
materials, and terminations are to be the responsibility of the Contractor.

B. Cables routed above the drop ceiling and where not installed in conduit shall be supported
to the structure utilizing “J” hooks. Cables are not allowed to rest on the ceiling tiles nor
building steel. Maximum clearance to other electrical systems shall be maintained.

C. All cables, wires, and equipment shall be securely and neatly installed. Inside routings
shall be installed parallel and perpendicular to existing structural lines and members.

D. All cables, wires, and equipment shall be firmly held in place. Fastening and support shall
be adequate to support their load with ample safety factors.

E. The Contractor shall be responsible for replacing, restoring, or bringing to original
condition any damage to floor, ceilings, walls, furniture, grounds, pavement, etc., caused
by his personnel and operations. Contractor shall restore any damage or disfigurements at
his expense.

F. Cables shall be continuous; no splices will be allowed.

G. The Contractor shall refer to the Construction Phasing Description section of these
specifications for additional information and requirements. It is intended that the
Telephone and Data Communications System be placed in service and be of beneficial use
to the Owner at the completion of each construction phase of the work prior to occupancy
by the Owner.

H. The Contractor shall coordinate all of his work with the Owner's Information Network
Department to maintain tele/data service to the old and new systems as may be required.
The Contractor will provide all new services as specified and shown on the drawings in a
timely manner.
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L The Contractor shall not interrupt existing tele/data services and systems in any way until
new facilities are in place and approval is received from the Information Network
Department and the Architect/Engineer.

1.5 SUBMITTALS

A. Submit to the engineer shop drawings, product data (including cut sheets and catalog
information). Submit shop drawings, product data with such promptness and in such
sequence as to cause no delay in the work or in the activities of separate contractors. The
engineer will indicate approval of shop drawings and product data submitted to the
engineer by stamping such submittals "APPROVED" with a stamp. Submitted shop
drawings shall be initialed or signed by the contractor, showing the date and the contractor's
legitimate firm name.

B. By submitting shop drawings and product data, the contractor represents that he or she has
carefully reviewed and verified materials, quantities, field measurements, and field
construction criteria related thereto. It also represents that the contractor has checked,
coordinated, and verified that information contained within shop drawings and product data
conform to the requirements of the work and of the contract documents.

C. The engineer remains responsible for the design concept expressed in the contract
documents as defined herein.

D. The engineer’s approval of shop drawings and product data submitted by the contractor
shall not relieve the contractor of responsibility for deviations from requirements of the
contract documents, unless the contractor has specifically informed the engineer in writing
of such deviation at time of submittal, and the engineer has given written approval of the
specific deviation. The contractor shall continue to be responsible for deviations from
requirements of the contract documents not specifically noted by the contractor in writing,
and specifically approved by the engineer in writing.

E. The engineer’s approval of shop drawings and product data shall not relieve the contractor
of responsibility for errors or omissions in such shop drawings and product data.

F. The engineer’s review and approval, or other appropriate action upon shop drawings and
product data, is for the limited purpose of checking for conformance with information
given and design concept expressed in the contract documents. The engineer’s review of
such submittals is not conducted for the purpose of determining accuracy and completeness
of other details such as dimensions and quantities, or for substantiating instructions for
installation or performance of equipment or systems, all of which remain the responsibility
of the contractor as required by the contract documents. The review shall not constitute
approval of safety precautions or of construction means, methods, techniques, sequences,
or procedures. The engineer’s approval of a specific item shall not indicate approval of an
assembly of which the item is a component.

G. Perform no portion of the work until the engineer has approved the respective submittal.
Such work shall be in accordance with approved submittals.

H. Submit shop drawings and product data as a complete set within thirty (30) days of award
of contract.
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L For initial submission and for re-submission required for approval, submit one (1)
electronic copy of each item. Make reproductions as required for your use and distribution
to subcontractors. Reproduction of documents will be at contractor’s expense. Illegible
submittals will not be checked by the engineer.

J. General: Submit the following:
1. Bill of materials, noting long lead time items
2. Project schedule including all major work components that materially affect any

other work on the project
K. Shop drawings: Submit the following:
1. Backbone (riser) diagrams.

2. System block diagram, indicating interconnection between system components
and subsystems.

L. Product Data -- Provide catalog cut sheets and information for the following:
1. Wire/Cable.
2. Outlets, jacks, faceplates, and connectors.
3. Terminal blocks and patch panels.
4. Enclosures, racks, and equipment housings.
5. Over-voltage protectors.
6. Splice housings.
7. Fiber optic cable

1.6 QUALITY ASSURANCE

A. Commscope cabling systems, Hubbell Premise Wiring Cat 6 Cabling, and Com Tran Cable
- Signamax connectivity are approved for the work of this section.

B. The contractor shall be an authorized Manufacturer’s cabling system contractor.

C. The contractor shall have worked satisfactorily for a minimum of five (5) years on systems
of this type and size and be currently operating service organization within 50 miles of
project site.

D. Material and equipment shall be new, and conform to grade, quality, and standards

specified. Equipment and materials of the same type shall be a product of the same
manufacturer throughout.

E. Subcontractors shall assume all rights and obligations toward the contractor that the
contractor assumes toward the owner and engineer/designer.

1.7 WARRANTY
A. Unless otherwise specified, unconditionally guarantee in writing the materials, equipment,

and workmanship, of all cabling system components, for a period of not less than twenty-
five (25) years from date of acceptance by the owner.
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B. Transfer manufacturer's warranties to the owner in addition to the General System

Guarantee. Submit these warranties on each item in list form with shop drawings. Final
payment shall not relieve contractor of these obligations.

C. Installation costs including all necessary materials, cables, closures, bridging clips, splice
materials, and terminations are to be the responsibility of the Contractor.

D. Installer Qualifications:

L.

PART 2 - PRODUCTS

The Data Cable System Installer shall be licensed and shall meet all applicable
regulations of the local and state authorities insofar as they apply to this type of
system. The proposer shall be a firm normally employed in the low voltage and
data cabling industry and shall provide a reference list of ten (10) large-scale
projects and contact names confirming successful Category 6 premises wiring
system installations.

The Installer shall be a local area, integrator of the manufacturer's product and
must provide the manufacturer's maximum available warranty on the entire
system. The contractor's certification must have been obtained and held within 75
miles of the project's location.

The installing contractor must have a full-time employed RCDD (Registered
Communications Distribution Designer) on staff. Current RCDD certification shall
be provided in the product submittals.

All individuals must be employees of the certified installer and at least 25% of the
installing staff shall have undergone a training class given by the manufacturer.
Current certification indicating the successful completion of the training course
shall be available upon request at the project and submitted in the contractor's
product submittals.

2.1 MATERIAL SPECIFICATIONS

A. Inside Unshielded Twisted Pair (UTP)

1.

All unshielded twisted pair requirements for use shall meet EIA Category 6a

specifications (plenum rated when installed in plenum spaces).

a. NEC

b. UL

c. ANSI/ICEA Publication S-80-576

d. EIA/TLA 568, 569, 570, 606, TSB 36, TSB 40

Multi-pair Riser Cables

a. Cables from the MDF shall be further distributed to each of the other
closets and terminated on 110 block in the IDFs there. The intra-building
inter-IDF cables shall be of the multi-pair type, conforming to or
exceeding the following EMMA 568 physical specifications of CAT 6a
physical specification.

UTP Patch Cords

a. EIA Category 6a UTP patch cords (8’ in length) shall be supplied at each
wall outlet for each jack installed. At the MDF’s and IDF’s, patch cords
shall be terminated at both ends in 4-pair Type 110 or equivalent
connectors for plugging onto the type 110 or equivalent cross-connect
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panels, IDFs and MDFs. The other patch cords shall be terminated in 8
position modular male connectors at both ends conforming to FCC Part 68
Rules, Subpart F. The ends shall be wired in accordance with EIA/TTA
568B.

UTP Termination Wall Plates

a.

The four-pair horizontal cables shall be terminated on 6-position modular
duplex (two) outlets meeting EIA specifications for EIA Category 6a UTP
and configured in compliance with TS6B. The outlets shall be in
compliance with FCC Part 68 Rules, Subpart F. The outlets with
integrated or separate cover plates shall be installed in single standard
electrical wall boxes. The data termination shall allow keyed connectors.
The termination of wires shall be by the insulation displacement method
equivalent to type 110 and shall require the use of the same punch down
tool as the UTP termination blocks specified below.

Jacks shall allow the insertion of 4 and 6 pin plugs as well as 8 pin plugs
or RG6 - Coax connectors. Metal faceplates specified for all wiring
devices. Each faceplate shall have provisions for inserting colored tabs to
provide use identification for each jack

UTP TERMINATION BLOCKS

a.

C.

At the MDF and IDF closets, all UTP cables shall be terminated on rack
mounted two (2) “U” 48 -port patch panels and terminating blocks meeting
EIA/TIA 568 specifications for EIA Category 6a UTP. These terminating
blocks shall be used for MDFS, IDFs and all UTP cross-connect
requirements. They shall allow termination of cables as well as the
capability of connecting pre-assembled single pair and composite 4-pair
patch cords. Termination blocks to be used for terminating outside plant
cables shall be equipped with gas discharge protection units.

The blocks shall be equipped with designation strips and color coded for
terminating sets of four pairs of wires in accordance with ICEA
specifications.

Cable tie wraps shall be included to neatly route, store and organize the
termination cables.

INSIDE FIBER

a.

C.

d.

All fiber optic cables shall comply with the FDDI specifications published
in ANSI Standard. The cables shall also comply with EIA and the FOTP
specifications. The fibers in the cable shall conform to the industry
standard color coding as specified by EIA. The outer jacket shall have
markings indicating that it is a fiber optic cable. Other markings shall be
core size and mode.

Unless specified otherwise, all fiber optic cables shall be a minimum of
twelve (12) strands.

Fiber optic cable shall be tight-buffered riser cable, single-mode, OS 2,
complete with flame retardant jacket.

Cables shall be NEC OFNR listed and compliant to UL-1666, CSA FT-4,
and ICEA S-83-596 standards.

FIBER CONNECTORS

a.

All fiber optic cables shall be terminated on connectors installed on rack
mounted patch panels. The connectors shall be of the Type LC as defined
in the EIA 568 or ANSI FDDI standards, constructed of ceramic or
metal/ceramic materials. Plastic connectors shall not be used.
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b. The connector design shall incorporate strain relief such that it can
withstand pulling, bending or twisting of the cable during installation and
removal without affecting its operating characteristics.

c. The connectors shall conform to all applicable EIA specifications for
attenuation, durability, tensile strength, thermal shock, temperature
cycling, humidity, impact, etc.

d. Provide and install all fiber patch cords complete with LC connectors at
both ends. Patch cords shall be 3-meters in length.
8. TYPE LC TERMINATING OUTLETS
a. The connectors and adapters shall conform to specifications as outlined
for connectors.
9. FIBER OPTIC SPLICES
a. All fiber optic cables shall be installed in continuous lengths without

splices. If splicing is required for extra-long distances, the splices shall be

constructed by fusion and offer an attenuation of no more than 0.2 dB per

splice. Mechanical splices are not permitted. All splices shall be stored

neatly in splice boxes that allow easy access for maintenance and testing.
10. FIBER TERMINATION PANELS AND ADAPTERS

a. The fiber optic cables shall be terminated in Type LC connectors. The
terminated fibers shall be inserted in Type LC or equivalent fiber optic
couplings /adapters/barrels mounted on rack mounted termination
panels/enclosures. The panels shall be of metal construction with the
capability of neatly storing excess fiber lengths and providing protection
from dust and dirt. The panels shall allow ease of access to and
maintenance of fibers.

b. The panels shall allow cables to be installed and stored such that they do
not alter the attenuation of the cables (as may happen when the fibers are
tightly coiled, or the fiber is excessively bent at the connector strain relief).
The adapters shall be metal, of the same manufacture as the connectors
and shall introduce a loss of no more than 0.1 dB when two connectors are
installed in it.

11. EQUIPMENT RACKS

a. Each closet shall be equipped with an EIA standard heavy-duty steel 4-
post 19-inch equipment racks. Each rack shall be free standing with holes
for anchoring it to the floor. They shall be 72 inches high and tapped with
mounting holes of 19 inches in width. Provide vertical wire management
system on each side of the rack.

12. UTP CABLES AND PATCH CORDS COLOR CODING

a. Wireless access points - white.

b. All other ethernet - blue.

PART 3 - EXECUTION

3.1 PAIR IDENTIFICATION

A. The following room recording procedure shall be completed after each wire or cable has
been pulled:
1. Terminations: Telephone station cables, CATV station cables and data station

cables shall be tagged at backboards with cable tags indicating telephone or data
and marked with room number to which it is connected. In rooms where more
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than one jack exists, the jacks are to be numbered sequentially and indicated on the
cable tag. The outlet number shall also be indicated on the faceplate of the jack.

a. Each pair terminated shall be legibly labeled on the terminal blocks
according to the room number and jack with which it is associated.
b. Each station wire shall be plainly marked at its backboard end with the

room number to which it is connected and terminated on the Type 110
termination blocks.

c. All cables will be legibly and permanently numbered at each end. String
tags are not acceptable.

3.2 CROSS CONNECTIONS

A. At the backboards, Contractor shall cross connect all pairs from each station cable
designated for telephone and/or data use to an incoming pair of the riser cable designated
for telephone and/or data use. The cross connection of these pairs should provide four (4)
continuous pair from each data outlet and one (1) continuous blue/white pair from each
telephone located on that floor. Contractor shall label each pair on the Type 110 terminal
according to the numbering scheme.

33 MDF LAYOUT AND CABLE DISTRIBUTION
A. The MDF and IDF are constructed of a combination of a backboard on which shall be
mounted to type 110 cross-connect blocks and 4-post rack. Provide a minimum of ten feet

spare cable for each run coiled on wall (see detail).

34 UTP NETWORK

A. The UTP network consist of the following elements:
1. Outside Plant
2. Inside Plant - Riser and Horizontal
3. MDFs
4. IDFs
5. Wall Plates
6. Patch Cables

3.5 CABLE INSTALLATION

A. The contractor shall optimize cable utilization by designing splice points. All cable splices
and cable routed through manholes shall be supported on cable racks.

3.6 INSIDE

A. The cables in the risers and closets shall be neatly bundled and tie wrapped. Cable trays
shall be provided and installed where necessary, especially between the backboards and
equipment racks, and the backboard and the horizontal pathways. Cables traversing the
vertical paths shall be anchored to the wall. The method and means of running horizontal
cable distribution will vary. Each duplex wall outlet shall have a conduit that runs in the
wall from that outlet to the wire closet. Thus, the 4-pair horizontal cable runs shall emanate
at the wall outlets, run along the wall conduit, and terminate at the voice or data patch panel
in the wire closet.
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B. All cables shall be labeled and color coded in accordance with the ETA 606 standard.
3.7 HORIZONTAL RUNS

A. The wall outlets are of three types: voice, data, and CATV. The voice outlets shall be
connected to the voice cross-connect panels in the wire closets. The data outlets are
identified by the keyed slot, and they shall be connected to the data cross-connect panels
in the wire closets. The voice and data cross- connect panels are so identified on the closet
drawings. The wall outlets shall be wired in accordance with EIA T568B configuration.
At each wall outlet, 18 inches of wire shall be allowed spare for future changes.

B. Since the cables to be terminated shall be of EIA Category 6a quality, all terminations shall
ensure minimum of untwisting at the connections. The length of wire shall be untwisted
only to the extent necessary for making the connection. Both the cross-connect panels and
the wall outlets are of type 110. These allow the twists to be maintained to the point of
termination. Also, the cable slots between the index strips provide space to maintain cable
shield to the point of termination.

C. All terminations on the cross-connect panels shall be labeled and color coded in accordance
with industry standards as specified by EIA. All terminations, cables and panels shall be
identified and labeled in accordance with EIA 606.

3.8 RISER CABLES

A. The individual cable wires shall be installed in accordance with the method and color
coding described under Installation and Test Instructions.

B. The terminations on the central IDF shall be identified to indicate the MDF connections
and the floor connections, both with their own sequential numbering scheme that
corresponds with the other end of the cable and also indicated at the location of the other
end of the cable. The terminations on the individual floor IDFs shall identify the position
on the MDF.

3.9 TESTING

A. All conductors in every cable shall be tested end-to-end to prove that they meet the cable
specifications described in EIA standards and this document. The tests shall be conducted
in the presence of a Telecommunications Specialist. All tests shall be completed first
before any corrective action is taken. Corrected conductors shall be tested again. The
Telecommunications Specialist reserves the right to request that the conductors passing the
previous tests be tested again after corrective action has been taken on the faulty
conductors. Conductors not passing the tests shall also be documented together with the
corrective action taken. Test results shall be documented and supplied before the
installation is considered for acceptance.

B. The following tests shall be conducted as a minimum:
1. Compliance with color coding
2. Tip and ring polarity
3. Neatness of cable routing and tie downs
4. Continuity
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5. Shorts, grounds and opens

6. Crosses (shorts to other pairs)
7. Rolls (reversed polarity)

8. Splits

3.10  ACCEPTANCE TESTING

A.

When the Contractor has completed all cable installation and termination, and he is ready
for testing, he shall inform the Architect/Engineer of the intent. The Architect/Engineer
shall assign the Telecommunications Specialist who shall monitor the Contractor testing.
The Architect/Engineer has the authority to accept or reject any test and request, and, at his
discretion, complete retesting of any portion of the plant if there are an unreasonable
number of pairs not passing tests indicated above. The Architect/Engineer may request the
Contractor to replace any portion of the plant if the tests indicate faulty or improper
installation, or numerous repairs are necessary to pass the tests. The plant shall be accepted
by the Architect/Engineer after the Contractor has demonstrated that all the pairs have
passed all the tests, all the tests have been documented, the plant is labeled and recorded,
and all plant records have been provided in accordance with the requirements of the
Documentation Sub-Section later in this document. The Contractor shall comply with any
and all warranties required by the general contract agreement with the Architect/Engineer.

3.11  RECEIVING FIBER OPTIC CABLES

A.

Before commencing installation, the Contractor shall inspect and test the cables on the reel.
The reels shall be accompanied by manufacturer’s test report for that particular glass strand
and cable indicating such parameters as the attenuation and bandwidth. The Contractor
shall at a minimum perform attenuation, break/kink and length verification tests on each
strand on the reel with the aid of an OTDR. A printout of the test for each fiber shall be
generated and submitted for records. A five-foot section of the cable shall be stripped back
and inspected for consistency of manufacture of the jacket, buffer, plastic coating, etc. An
inspection and test report shall be provided. Installation shall only proceed after the test
documentation has been submitted and the cables have been accepted for installation by a
telecommunication specialist.

3.12  INSTALLATION OF FIBER OPTIC CABLES

A.

The installation plan shall describe the approach that the Contractor plans to take in
installing the fiber optic cables. Some of the typical factors are:

Supervisory and technical staff contingent and qualifications

Testing the ducts before installation

Use of mechanical devices

Pulling Force

Manhole organization - laying on cable racks and loops of extra cable, etc.

Nk

All outside fiber optic cables shall be installed in inner ducts and prominently labeled with
“caution, glass fiber cables” or equivalent, at six-foot intervals wherever the cables are
exposed to view. Inside cables shall be installed in inner ducts only where installation is
in conduits. Open trays do not require inner ducts. Unwound cables shall be placed in
figure 8 configurations when they are not on the reels. When a cable is installed, the pulling
tension shall be minimal, less than the manufacturer’s recommended tension. The cable
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on the reel shall be unwound such that there is no tension on the cable. The cable shall
either be unwound manually, or by any mechanical means that turns the wheel as opposed
to pulling the cable. The cable shall be hand-fed over or around any curves, bends or edges
without scrapes or bends in the cable. Strain reliefs or supports shall be provided where
necessary, such as in manholes or vertical risers.

C. At each end of the cable a minimum of ten feet of service loop cable shall be allowed for
termination and future use. All excess cable shall be neatly stored out of harm’s way.

3.13  TERMINATIONS OF FIBER OPTIC CABLE

A. Both single mode and multi-mode-cables are to be installed. Both these types of cables
shall be terminated in LC type connectors. However, the two cable types shall be
connected on separate fiber patch panels. Proper procedures shall be followed and the right
tools used for terminating the fibers in the connectors. Below are examples of precautions
and procedures which shall be conformed to:

1. The tool used for stripping the fiber shall conform to the size of the fiber being
stripped and shall leave no nicks on the fiber; the stripping shall be effortless and,
for example, not require looping of the fiber around the finger for gripping.

2. If crimping is required, the appropriate size apertures on the tool shall be selected.

3. The jacket material remaining after stripping shall be removed by dissolving in
chemicals and not by scraping.

4. If the connector required adhesives or epoxy for fastening the fiber to the

connector, the material shall be injected in the connector such that it oozes out,
displacing all the air from the space to be occupied by the fiber.

5. While seating the fiber in the adhesive filled connector, no air bubbles shall be
introduced, such as by inserting and re-inserting the fiber. The fiber protruding
from the connector ferrule shall have a small bead formed at its base.

6. The scribe tool used for preparing the excess fiber for removal shall be of high
quality and sharp so as not to shatter the glass fiber. The scribed fiber shall be
pulled rather than snapped.

7. Heat guns or hot-air blowers shall not be used for curing.

8. Heat shrink tubing shall not be used.

9. A minimum of three types of polishing paper shall be used (changing them often).

10. Polishing shall be performed using the figure 8 routine, creating a spherical
polished end profile; a recessed profile shall be rejected.

11. The quality of the polish end shall be inspected using a microscope with a
minimum magnification of 200x.

12. All finished terminations shall be covered with boots at all times; similarly, all
adapters shall also be covered with boots.

13. Strands of fiber from loose tube cables shall be sheathed in protective fan-out

tubing or spiral from the point the fiber leaves the cable to the point where it is
terminated on a connector. All gel or waterproofing compounds shall have been
cleaned off.

14. The terminations shall be sequentially numbered in synchronization with the color
code. The terminations and cables shall be labeled to clearly describe the location
at the other end.
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3.14  TESTING OF FIBER OPTIC CABLE

A. All tests shall be conducted at 1300 mn.

B. The cable shall be tested on the reels with the OTDR before beginning installation.

C. The fibers shall be tested with the OTDR after the cables have been pulled and the ends
dressed for termination. A paper trace of the test shall be provided for each fiber. Evidence
of kinked or otherwise damaged fibers shall be cause for replacement of the entire cable.

D. Termination of the fiber on connectors shall only commence after OTDR traces have been
approved by the Architect/Engineer and the cable accepted for termination. The terminated

fibers shall be tested using the power meter. The OTDR - and power meter tests shall be
performed from both ends using calibrated adapters and connectors.

E. Reference measurements of the power receivers shall be checked frequently. Any
deviation of 0.1 dB or more shall be cause for retesting the fibers that were tested with that
reference.

F. All test equipment, especially the OTDR and the power meter shall have been calibrated

by the manufacturer or an accredited test facility within six months prior to beginning the
tests on site.

G. Acceptance Testing. When the Contractor has completed all cable installation and
termination, and he is ready for testing, he shall inform the Contracting Officer of the intent.
The Contracting Officer has the authority to accept or reject any test and request, and at his
discretion, complete retesting of any portion of the plant if there are an unreasonable
number of fibers not passing tests indicated above. The Contracting Officer may request
the Contractor to replace any portion of the plant if the tests indicate faulty or improper
installation, or excessive re-work is necessary to pass the tests. The plant shall be accepted
by the Contracting Officer after the Contractor has demonstrated that all the fibers have
passed all the tests, all the tests have been documented, the plant is labeled and recorded,
and all plant records have been provided in accordance with the requirements of
Documentation, Section 3.4 later in this document. The Contractor shall comply with any
and all warranties required by the general contract agreement with the Contracting Officer.

3.15 GROUNDING

A. The buildings shall be equipped with central point grounding schemes. A master ground
bar shall be installed at the MDF. Ground window bars shall be installed at the IDF in
every other closet. All cables with metallic elements and all metallic hardware shall be
grounded in accordance with REA Section 810 and EIAMA PN-2327 grounding
specifications for telecommunications.

3.16 DOCUMENTATION
A. The Contractor shall provide two sets of documents. One set shall provide a record of all

the tests conducted on cables, terminations, etc. Another set shall depict all the
telecommunications wiring and cabling installation, within and to the building.
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3.17 TEST DOCUMENTATION

A. Test records shall be provided for the following tests:

1. UTP, Terminations
a. Manufacturing test results
b. Outside plant cables
c. Riser cables
d. Horizontal cables

2. Fiber
a. Manufacturing test results
b. Outside plant fibers - OTDR before and after installation
c. Fiber terminations - power meter tests

3.18 RECORD DOCUMENTATION

A. After all installations have been completed and tested, the Contractor shall provide records
of the installation in accordance with EIA/TIA Standard 606. The records shall be required
in hard copy format printed from a software such as Cable Management Systems by
Microtest (CMS). CMS is a commercially available off-the-shelf software designed
specifically for cable installation records. The Contractor shall supply the software and the
records using the software to one FWS technician.

B. As described in the EIA standard, the following types of records shall be supplied:

1. Fiber, voice and data terminations located in work areas, telecommunications
closets, equipment rooms and entrance facilities.

2. Telecommunications media between terminals (horizontal distribution).
3. Pathways between terminations that contain the media.
4. Spaces where terminations are located.
5. Bonding/grounding as it applies to telecommunications.
C. All the elements of the telecommunications infrastructure shall be identified and labeled

by a code. The coding method to be used shall be as specified in the EIA 66 standard. On
the following page is a representative list reproduced from the standard (xxx denotes a
numerical designation).

CODE DESCRIPTION
BCxxx Bonding Conductor
BCDxxx Backbone Conduit
Cxxx Cable
CBxxx Backbone Cable
CDxxx Conduit
CTxxx Cable Tray
ECxxx Equipment (bonding) conductor
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EFxxx Entrance Facility

ERxxx Equipment Room

Fxxx Fiber

HHxxx Hand Hole

ICxxx Intermediate Cross-Connect (IDF)

Ixxx Jack (Outlet)

MCxxx Main-Cross-connect (MDF)

MHxx Man hole or maintenance hole

PHxxx Pull Box

Sxxx Splice

SExxx Service Entrance

SLxxx Sleeve

TCxxx Telecommunications Closet

TGBxxx Telecommunications grounding
busbar

TMGB Telecommunications main
grounding busbar

WAxxx Work Area

3.19  MAINTENANCE CONSIDERATIONS

A. The cable installation shall be installed to maximize the safety, maintainability, and
performance effectiveness of maintenance personnel, and shall minimize demands upon
skills, training and manpower. Splices/terminations shall be placed and supported so as to
maximize the efficiency and ease with which it can be maintained and shall ensure
accessibility.

320 CABLE TESTS

A. Contractor shall perform testing of all pairs for each cable installed as directed by these
specifications. Post construction cable acceptance tests consist of conductor continuity
tests, and conductor insulation resistance tests. These tests assure that the cable has been
terminated properly and has not been damaged during construction. An Owner’s
representative will be required to witness these tests.

B. Each cable pair shall be tested for shorts (T to R and T&R to ground), continuity, and loop
resistance. Maximum loop resistance from the main telephone/data panel to each jack shall
be within 5% of the calculated value based on the actual length of cable installed, and the
loop ohms/1000 ft. for copper conductors.
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3.21 DEFECTIVE CABLE PAIRS

A. The vendor shall test all cable pairs and shall record, on the pair assignment record, the
nature of the defect for each pair found to be defective and remedies used to clear the
defect. In order for the cable distribution system to be considered acceptable, there shall
be no defective pairs in any cable. Any cable having defective pairs shall not be used and
shall be replaced at Contractor's expense.

3.22  INSPECTIONS

A. Routine on-site construction inspections by the Architect/Engineer and/or an Owner’s
representative will involve trips to the complex to inspect construction, so as to assure
adherence to standard construction practices. The number of such inspections will be at
the Architect/Engineer's discretion.

3.23  ACCEPTANCE

A. The project shall be considered acceptable based upon the following:

1. Contractor has furnished and installed all equipment and materials and performed
all work in accordance with these specifications.

2. Contractor has successfully completed all the required testing assuring compliance
with the required specifications.

3. Contractor has removed all trash and debris by contractor from the area and
restored site to original condition.

4. Contractor has submitted the required documentation to state officials.

END OF SECTION 28 05 13
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