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The contents of this Addendum alter and amend the drawings and specifications and take precedence 
over the related items therein.  Bidders shall include the cost of all items in their Bids.

GENERAL INFORMATION

1. Based on scope of work proposed by Victory after last inspection, PC shall include the following in its 
bid:
a. Remove and replace two (2) outdated gauges on the fire sprinkler riser with new gauges.
b. Furnish and install missing fill cup for dry valve.

CLARIFICATIONS:

1. Alternate G-01 scope of work to include painting of all primary roof fasciae and soffits. Base bid 
exterior painting scope to include all exterior trim, moldings, casings and columns from eave dentil 
molding down to grade.

REQUESTS FOR INFORMATION:

#82 Please provide capacity or run-time specification for generator sub-base fuel tank. Moreover, 
please provide guidance with respect to EC responsibility for providing fuel if any.

A: Paragraph 2.3(B) in specifications requires generator to be classified Class 48 which by NFPA 
110 is a 48 hour runtime.   EC shall provide Owner will a full tank on the date of substantial 
completion.

#83:  Please help clarify the scope of exterior painting work: 1. Does the existing exterior trim, noted as 
2.01.12 on A-202, get painted in either the base bid or the alternate? 2. Do the columns, 2.01.20 
on A-202, and the main entry door surrounding trims get painted? 3. Alt G-01 seems to indicate 
the existing soffit only at the dormers gets repainted. Does any of the existing soffit on the 
remainder of the building get painted in the base bid or alternate?

A: All exterior trim from white dentil molding downwards gets cleaned and painted including 
decorative moldings, casings and columns. Cleaning of soffits should be included in general 
façade cleaning and considered part of base bid. 
Existing soffits, fasciae and leaders are color matched to siding; painting of all roof soffits, 
leaders, gutters and fasciae shall be included in Alternate G-01. 

#84:  1) Drawings indicate new 2-1/2” domestic water service. Typically, the plumber connects at a 
location 5’ outside the building. Please confirm full work scope for the plumber related to the new 
service as desired.

2) Is a meter pit required, and if so, please denote location. 

3) Current spec denotes type L copper for under slab. Please advise if this is correct.

4) Please confirm the correct materials desired to be used for new water service, if provided by 
the plumber.

5) Please provide location of the utility tie-in point for the new water connection / service. This is 
not shown on the drawings.

A: The plumber is responsible to connect to site piping 5 feet outside of building and all plumbing 
work within the building. Under slab domestic water piping shall be Type K copper piping.  Site 
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work shall be by site Contractor as specified by site Engineer. Meter pit would be provided by GC 
if necessary. Water service upgrade scope will be clarified in next Addendum.

#85: Please advise how the plumber is to keep the existing systems online during construction. We 
would think that temporary water could be provided but not fixtures and or drainage. Assume that 
the GC would be responsible for temporary toilets during construction.

A: Plumber is not responsible for keeping domestic water active during construction but is 
responsible for temporary water. The plumber is not responsible for temporary toilets, that is by 
GC.

#86: 1) Gas connection point is shown at existing gas meter. Plumber is unsure if there is any work 
related to the meter upgrade or the underground gas service upgrade. Please advise what work 
is the responsibility of the plumber.

2) Confirm that the plumber is not responsible for any work related to the upgraded site gas 
service and or excavation for same

A: The Plumber is not responsible for upgrading the site gas service or trenching for gas.

#87:  1) Are both Finish Schemes in Spec Section 090600A required to be priced? 

2) Provide information for 12.48.01 indicated on A-704 at Vest 100. 

3) Are stair elevations available for accurate tread and riser counts? 

A: 1) Bidder may furnish specified products from either finish scheme, but may not mix vendors 
within the product category (i.e. – Tile scheme must be A or B, not partially A and partially B).

2) Basis of design products and alternate manufacturers are included in Keynote: “NEW 
RECESSED ALUMINUM-FRAMED, ROLL-OUT WALK-OFF MAT WITH ABRASIVE CARPET 
INSERTS. FINISH AND INSERT COLOR AS SELECTED BY ARCHITECT FROM 
MANUFACTURERS FULL LINE. REPLACE PERIMETER TRIM AND PROVIDE ANCHORAGES 
PER MANUFACTURER SPEC. BASES OF DESIGN: NYSTROM/BABCOCK DAVIS "Roll-Up 
GRATEdesign" (3/4" RECESS) OR NYSTROM "QuietFLEX" (3/8" RECESS). VERIFY EXISTING 
FLOOR RECESS PRIOR TO SELECTION. ALTERNATE MANUFACTURERS: 1) C-S GROUP, 
2) AMARCO.”  If more specific information is required, please submit follow question.

3) Stairs are depicted in As-Built Architectural drawings provided on PennBid, sheet A-5. Please 
review those drawings and confirm against field observations.

#88:  1) My supplier is asking for a profile of the wall caps for the retaining and handicap ramps i didn't 
see anything but only notes about it's sizes. 
2) I just want to confirm the interior walls in the existing building are not getting grouted.
3) In the new addition; the interior walls are getting grouted every 2' but only 16" high as noted as 
6/S300
4) The 40' wall divider between the sally port and evidence room is getting grouted like the 
exterior walls as seen as 5/S300
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A: 1) Square edge, 14” wide x 2” high with single slope to outside face of wall.  
2) Interior CMU walls may use same detail as 6/S300.
3) Grout only needs to extend to above rebar as shown in 6/S300. Grout shown above that 
elevation is erroneous.
4) Correct. This wall is load bearing and requires the vertical reinforcing as shown in detail 
5/S300.

#89:  I was looking over the Bid Documents from Addendum #3 is that all that is needed for the bid or 
are we still using the rest of the bid documents from the specs as well. All that was included in 
addendum #3 is pages 1-4 Bid Form. But on the regular bid form in the specs there are 
allowances, Unit Price & Alternates. Please advise when you can.

A: All monetary bids, unit prices, allowances, alternates shall be submitted using the PennBid Bid 
Tables. The document in Addendum #3 REPLACES the original bid form. All other requested 
documents are still required. 

#90:  1) Reference: 23 8129, VRF System, Condensate Drain Piping: Confirm that PVC, schedule 40 
can be used and if so, does it need to be insulated? 
2) Reference 23 0700 HVAC Insulation, 3.14, piping insulation schedule: clarify thickness per 
pipe sizes? The chart seems to be missing pipe sizes, on the right side, upper row.

A: 1) Specification section 238129, Section 2.14 states if more than one material is listed, material 
selection is Contractor's option and then goes on to list Copper, CPVC and PVC as acceptable 
materials.
2) Specification section 230700 Section 3.14 Piping Insulation Schedule: Table to be updated as 
follows to include the missing pipe sizes.  All condensate piping regardless of material is to be 
insulated per this table. 

#91:  1) We don't see any depressed slabs at FT-2 locations on the structural drawings. Could you 
confirm these areas (F124A & shower in 119) are getting depressed? 
2) Are the showers in 121 prefab or are they meant to get floor and wall tile? 
3) Is wall tile required behind lockers in Rooms 119 and 121 or should these walls only receive 
cove base? 
4) We see specifications for High performance cement grout meeting ANSI A118.7 in the tile spec 
but all the TNCA installation methods are specifying Epoxy grout. Is High performance grout 
acceptable or is Epoxy grout required for all tile on this project? 
5) Reference ceramic tile note 5 on drawing A-704. Where is tile being installed over existing 
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surfaces? Is this a reference to existing masonry or block walls? Are any of these existing 
Masonry or block walls painted?

A: 1) At roll-in tile shower in 119: GC may either A) build up sloped slab from 119 floor drain to 
edge of shower at appx. 1% to built-up bedding area in shower or B) create a 1.5”-2” deep slab 
depression within the boundaries of the shower. Shower floor slope should be ¼” per 1’-0” 
minimum. Drain to be centrally located in shower (differs from current plumbing dwgs).  
At shower in room 134, provide a 3’ wide x 4’ deep sump sloped to floor drain.
At shower 125A, build-up floor to slope to trench drain at front of alcove.
2)  Showers in 121 are prefab cabins. Note that ADA shower requires ADA threshold and will 
require coordination with tile setter to ensure compliant threshold dimensions.
3) Wall tile not required behind lockers. Cove base acceptable. Provide shims behind lockers to 
match thickness of cove base. Terminate wainscot at face of locker filler panels with vertical edge 
profile.
4) High-performance polymer grout acceptable.
5) 1st floor: Some gypsum partitions remaining around Stair 1 that will require backer board. See 
also TR 102. No existing CMU anticipated to be tiled. 2nd Floor: See around Elevator and wall 
between gang TR’s and Storage 219.

#92:  I see that the Bidder Acknowledgement Form is listed as a requirement to upload for Bid. 
However, I do not see the PDF form list in the Supporting Documents section of this project.

A: Distributed as part of Addendum 3.

#93:  Will there be an annunciator panel added to the main entrance?

A: Yes. Annunciator panel will be located in Lobby 101 per revised drawing E-10 OR at other 
location to be confirmed by AHJ.

#94:  Spec Section 011200 Multiple Contract Summary has both the General Contractor and HVAC 
Contractor installing equipment curbs. Please clarify who is responsible for supplying and 
installing equipment curbs.

A: Curbs to be provided by HVAC contractor. HVAC contractor shall coordinate roof penetrations for 
curbs with GC. GC shall frame out roof curb penetrations, install curbs and flash them into roof 
system.

DRAWINGS:

A-001: Drawing index updated.

M-1: New Work Notes 11 & 12 added re: condensate routing.

M-4: Condensate pipe routing added.

M-5: Condensate pipe routing added.

M-8: Electric Ceiling Heater Schedule added.

E-1: Signal legend revised.

E-6: Signal/power items revised/added throughout floor plan.

E-7: Signal/power items revised/added throughout floor plan.
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E-8: Power revised to Vestibule 100 electric ceiling heater unit.

E-10: Fire Alarm Annunciator added to Lobby 101.

E-13: Panel Schedules updated.

E-14: Panel Schedule updated.

FP-1: Sprinkler demo scope notes added.

FP-2: Sprinkler demo scope notes added.

FP-3: Sprinkler new work scope notes added. 

FP-4: Sprinkler new work scope notes added.

SPECIFICATIONS

1. ADDED Section 270500 “Common Work Results for Communications Systems.” 
2. ADDED Section 271513 “Communications Copper Horizontal Cabling.” 
3. ADDED Section 270500 “Communications Coaxial Horizontal Cabling.” 

REQUESTS FOR SUBSTITUTION: 

None.

END.
MG ARCHITECTS, LTD.

SOG/lev
Attachments:

• Specification section 270500 “Common Work Results for Communications Systems.”
• Specification section 271513 “Communications Copper Horizontal Cabling.”
• Specification section 270500 “Communications Coaxial Horizontal Cabling.”
• Updated Drawings:

o A-001
o M-1
o M-4
o M-5
o M-8
o E-1
o E-6
o E-7
o E-8
o E-10
o E-13
o E-14
o FP-1
o FP-2
o FP-3
o FP-4
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SECTION 270500

COMMON WORK RESULTS FOR COMMUNICATIONS SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY.

A. Provide and install a complete structured cabling, security and background music/overhead
paging system support system. The support system shall include, but not be limited to, cabling
pathways, grounding and bonding systems and appropriate mounting hardware and accessories.
Build out of the telecommunications room and telecommunication enclosure shall be included in
the scope of the project. The telecommunication equipment racks will be furnished and installed
within the scope of this project. Installation shall include setting or mounting the equipment racks
in place, completion of grounding and bonding systems to properly ground and bond all
equipment, members and items within the equipment racks and to connect the pre-mounted
power strips within the equipment racks to the electrical receptacles. Power strip cables and all
ground and bonding conductors shall be properly dressed and supported within the equipment
racks and to the appropriate cable pathways. All support systems shall be installed to meet the
industry standards of the cabling and connectivity being supported in addition to local and national
codes.

1.3 REFERENCED STANDARDS AND CODES

A. NFPA 70 National Electric Code (NEC).

B. Authority Having Jurisdiction.

C. UL® for wiring: UL® Standard 910 “Test method for fire and smoke characteristics of cable used in
air handling spaces.” Provide products that are UL® listed and labeled for such use. UL® testing
bulletin. Underwriters Laboratories (UL®) cable certification and follow up program.

D. American National Standards Institute/Telecommunications Industry Association. ANSI/TIA,
including associated Addenda:

1. ANSI/TIA-568-C.0 – Generic Telecommunications Cabling for Customer Premises.
2. ANSI/TIA-568-C.0-1 – Generic Telecommunications Cabling for Customer Premises –

Addendum 1, Updated References for Balanced Twisted-Pair.
3. ANSI/TIA-568-C.0-2 – Generic Telecommunications Cabling for Customer Premises –

Addendum 2, General Updates.
4. ANSI/TIA-568-C.1 – Commercial Building Telecommunications Cabling Standard.
5. ANSI/TIA-568-C.1-1 – Commercial Building Telecommunications Cabling Standard –

Addendum 1, Pathways and Spaces.
6. ANSI/TIA-568-C.1-2 – Commercial Building Telecommunications Cabling Standard –

Addendum 2, General Updates.
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7. ANSI/TIA-568-C.2 –Balanced Twisted Pair Telecommunications Cabling and Components
Standard.

8. ANSI/TIA-568-C.3 –Optical Fiber Cabling Components Standard.
9. ANSI/TIA-568-C.3-1 – Optical Fiber Cabling Components Standard  –  Addendum 1,

Addition  of OM4 Cabled Optical Fiber and Array Connectivity.
10. ANSI/TIA-569-C – Telecommunications Pathways and Spaces.
11. TIA-590-A – Standard for Physical Location and Protection of Below-Ground Fiber Optic

Cable Plant.
12. ANSI/TIA-606-AB – Administration Standard for Commercial Telecommunications

Infrastructure
13. ANSI/TIA-606-A-1 – Administration of Equipment Rooms and Data Center Computer

Rooms.
14. ANSI/TIA-607-B – Generic Telecommunications Bonding and Grounding (Earthing) for

Customer Premises.
15. ANSI/TIA-607-B-1 – Generic Telecommunications Bonding and grounding (Earthing) for

Customer Premises Addendum 1 – External Grounding.
16. ANSI/TIA-758-B – Customer Owned Outside Plant Telecommunications Infrastructure

Standard.
17. ANSI/TIA-1005-A – Telecommunications Infrastructure Standard for Industrial Premises.
18. TIA TSB-155-A – Guidelines for the Assessment and Mitigation of Installed Category 6A

Cabling to Support 10GBase-T.
19. TIA TSB-184 – Guidelines for Supporting Power Delivery Over Balanced Twisted-Pair

Cabling.
20. TIA-TSB-190 – Guidelines on Shared Pathways and Shared Sheaths.

E. ANSI/NECA/BICSI 568-2006 – Installing Commercial Building Telecommunications Cabling.

F. NECA/BICSI 607-2011 – Standard for Telecommunications Bonding and Grounding Planning and
Installation Methods for Commercial Buildings.

G. National Electrical Manufacturers Association (NEMA).

H. Institute of Electrical and Electronic Engineers (IEEE).

I. American Society for Testing Materials (ASTM).

1.4 RELATED SECTIONS

A. 260526 – Grounding and Bonding for Electrical Systems.

B. 20529 – Hangers and Supports for Electrical Systems.

C. 270526 – Grounding and Bonding for Communications Systems.

D. 270528 – Pathways for Communications Systems.

E. 270544 – Sleeves and Sleeve Seals for Communications Systems

1.5 DEFINITIONS / ACRONYMS / ABBREVIATIONS

A. AHJ – Authority Having Jurisdiction.

B. ANSI – American National Standards Institute.
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C. AWG – American Wire Gauge.

D. CAT 6 A – Category 6A performance as defined by ANSI/TIA 568-C.2.

E. EC – Electrical Contractor.

F. EIA – Electronic Industries Alliance.

G. ER – Equipment Room.

H. EOR – Engineer of Record.

I. GC – General Contractor.

J. IEC – International Electrotechnical Commission.

K. ISO – International Organization for Standardization.

L. MM – Multimode (Fiber Optic Cable).

M. NECA – National Electrical Contractors Association.

N. NEMA – National Electrical Manufacturers Association.

O. OM4 - Optical Multimode 4 “laser optimized” performance as defined by ISO/IEC 11801 Amd2
and ANSI/TIA-568-C.3-1.

P. OS1 - Optical Single mode 1 performance as defined by ISO/IEC 11801 and ANSI/TIA-568 C.3.

Q. OS2 - Optical Single mode 2 “low water peak” performance as defined by ISO/IEC 11801 Amd2
and ANSI/TIA-568-C.3.

R. SCS – Structured Cabling System.

S. SM – Single mode (Fiber Optic Cable).

T. STP – Shielded Twisted Pair Cable.

U. UTP – Unshielded Twisted Pair Cable.

V. TBB – Telecommunications Bonding Backbone.

W. TBBIBC – Telecommunications Bonding Backbone Interconnection Bonding Conductor.

X. TC – Telecommunications Contractor.

Y. TIA – Telecommunications Industry Association.

Z. TGB – Telecommunications Ground Bus Bar.

AA. TGB – Telecommunications Main Ground Bus Bar.

BB. TO – Telecommunications Outlet.

CC. TR – Telecommunications Room.
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DD. UNO – Unless Noted Otherwise.

1.6 SUBMITTALS.

A. Product Data:

1. Submit the following in accordance with the general conditions and Division 01 and Division
20 specifications of contract. Submittals to include index with description, specification
reference, manufacturer, part number, quantity and page number for manufacturer product
specification sheet. Manufacturer’s product specifications sheets shall indicate product part
number. Where multiple products are indicated, products being submitted shall be clearly
indicated on a single specification sheet. Products requiring submittals shall include but not
be limited to the following.

a. All cable and wire including patch cables and cross-connect wire.
b. All connectors and required tools.
c. All termination system components for each cable type.
d. All equipment room and telecommunications room equipment racks, cabinets,

horizontal and vertical cable management, ladder tray, installation hardware and
other support equipment.

e. All grounding system components.
f. All fire seal systems, including manufacturer published installation requirements
g. All cable raceways and support hardware

B. Samples.

1. Contractor shall provide samples to the Architect EOR for review and approval. Samples
shall be provided for the following:

a. Each configuration of work are.
b. Termination hardware labeling.
c. Backbone labeling scheme.
d. Horizontal cabling labeling scheme.

C. Test Plans:

1. Contractor shall provide detailed test plans and test documentation as specified for each sub-
system.

D. Shop Drawings:

1. Electrical Contractor shall produce, provide and coordinate shop drawings for all conduits,
cable trays and other equipment. All shop drawings are to be coordinated with other trades,
architect and EOR.

2. Telecommunications Contractor shall produce, provide and coordinate shop drawings for all
ladder racks, equipment cabinets, equipment racks and other equipment. All shop
drawings shall be coordinated with other trades, architect and the EOR.

3. All shop drawings are to be produced using AutoCAD version 2004 or later.
4. Cross-connection schedule is to be produced in a matrix / schedule format using the latest

version of Microsoft Excel. Include soft copy and hard copies.

E. As-Built Documentation.
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1. Contractor shall provide complete as-built documentation. As-built documentation shall
include AutoCAD drawings indicating all conduits, cable trays, ladder racks, equipment
cabinets, equipment racks and other equipment. All TOs are to be indicated on as-built
drawings including TO numbers. Cable paths for all backbone cables are to be indicated on
as-built drawings.

2. Contractor shall provide complete as-built documentation. As-built documentation shall
include AutoCAD drawings indicating all conduits, cable trays and other equipment.

3. Contractor shall provide 3 hard copies and 1 soft copy on CD.
4. As-built drawings are to be produced using AutoCAD version 2004 or later. The following

criteria are to be used:

a. Floor/conduit/zone plans are to be produced at a scale of 1/8"=1’0”.
b. TR and ER partial plans are to be produced at a scale of 1/4" = 1' 0" or 1/2" = 1' 0" as

appropriate to the complexity and size of the room in being depicted.
c. Alignment targets (targets) are to be included in each file that references a building

floor plan.

1) The targets are to present a cross-hair registered to building column line
intersections and labeled with the column intersection thus referenced.

2) The targets shall be AutoCAD blocks with the origin at the intersection of the
cross-hairs and attributes for the column information.

3) The alignment targets are to reside on a separate layer created for this use.
4) A minimum of two (2) such alignment targets are required for each contiguous

area referenced, e.g. if two floors are shown in the same drawing, two
alignment targets are required per floor

d. Drawing files shall be prepared using English Architectural units
e. No custom line-styles are to be used in the preparation of the drawing files.

5. Provide a cross connect schedule for all backbone cables installed. Schedules shall indicate
all pairs of the backbone cables and all installed cross connections. Schedules are to be
created in latest version Microsoft Excel or another approved format. Include soft copy and
hard copies.

F. Test Equipment.

1. TC shall submit manufacturer data sheets for all test equipment to be utilized in the
certification of the structured cabling system.

2. The TC shall submit current calibration certificates to EOR for all equipment to be utilized in
the testing of the structured cabling system. All calibration certificates are to be issued by
the test equipment manufacturer. Certificates are to be received by EOR no less than
seven days prior to beginning any testing.

G. Test Data.

1. The contractor shall provide test data as specified for each sub-system.

H. Warranty.

1. Contractor shall provide an extended 5-year warranty covering all work, including by not
limited to: equipment, devices and labor.
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1.7 CONTRACTOR QUALIFICATIONS

A. The TC selected for this project shall be certified by the manufacturer(s) of the products specified
in this scope of work, adhere to the design engineering, installation and testing procedures and
utilize the authorized manufacturer(s) components in completing this project.

B. The TC shall be experienced in all aspects of the work required to complete this project and shall
be required to demonstrate direct experience on recently installed systems of similar size and
type.

C. The TC shall own and maintain equipment and tools required for the installation and testing of
Category 6A copper and optical fiber structured cabling systems. The TC shall also employ
personnel who are adequately trained in the uses of required tools and equipment.

D. TC shall submit letters of certification from the proposed system manufacture indicating the TC is an
approved installer of proposed system and has had personnel trained in the proper installation
and testing procedures of said system.

1.8 SCOPE OF WORK

A. Telecommunications Scope of Work.

1. The Electrical Contractor shall carefully examine the contract documents and thoroughly
become familiar with the building standards and local conditions relating to the work. Failure
to do so will not relieve the contractor of the obligations of the contract.

2. Provide UL® listed fireseal systems for all telecommunications cabling pathways using caulk
putty, pillows or similar devices per manufacturer’s instructions to maintain existing and
new fire ratings. Verify rating conditions and locations prior to final bids. All open sleeves,
slots or other penetrations shall be fire sealed inside after all cabling is completely installed.
Fireseal methods shall be submitted by contractor and shall be subject to the approval of the
owner. Contractor shall provide caps and fireseal to maintain the original cores that are not
to be used and/or reused. Contractor shall verify exact quantities in the field prior to
submission of bids.

3. Properly ground to telecommunications equipment, including but not limited to racks,
cabinets, ladder tray, riser cables, etc. in accordance with manufacturer recommendations
and ANSI/TIA-607-B, NFPA 70, all applicable building codes and specification section 27
05 26.

4. The Electrical Contractor shall install all CAT 6 wiring, patch panels and wall jacks
with cover plate for data wiring shown on the drawings.

5. The Electrical Contractor shall install all RG6 wiring and wiring terminations.
6. The Electrical Contractor shall install all HDMI and Active Optical Fiber HDMI cables.
7. The Electrical Contractor shall test all terminations.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 270500
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SECTION 271513

COMMUNICATIONS COPPER HORIZONTAL CABLING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Category 6 twisted pair cable.
2. Cable management system.
3. Cabling identification products.
4. Grounding provisions for twisted pair cable.
5. Source quality control requirements for twisted pair cable.

1.3 DEFINITIONS

A. Cross-Connect: A facility enabling the termination of cable elements and their interconnection or
cross-connection.

B. EMI: Electromagnetic interference.

C. FTP: Shielded twisted pair.

D. F/FTP: Overall foil screened cable with foil screened twisted pair.

E. F/UTP: Overall foil screened cable with unscreened twisted pair.

F. IDC: Insulation displacement connector.

G. LAN: Local area network.

H. Jack: Also commonly called an "outlet," it is the fixed, female connector.

I. Plug: Also commonly called a "connector," it is the removable, male telecommunications
connector.

J. RCDD: Registered Communications Distribution Designer.

K. Screen: A metallic layer, either a foil or braid, placed around a pair or group of conductors.

L. Shield: A metallic layer, either a foil or braid, placed around a pair or group of conductors.
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M. S/FTP: Overall braid screened cable with foil screened twisted pair.

N. S/UTP: Overall braid screened cable with unscreened twisted pairs.

O. UTP: Unscreened (unshielded) twisted pair.

1.4 COPPER HORIZONTAL CABLING DESCRIPTION

A. Horizontal cable cabling system shall provide interconnections between Distributor A, Distributor
B, or Distributor C, and the equipment outlet, otherwise known as "Cabling Subsystem 1," in the
telecommunications cabling system structure. Cabling system consists of horizontal cables,
intermediate and main cross-connects, mechanical terminations, and patch cords or jumpers
used for horizontal-to-horizontal cross-connection.

1. TIA-568-C.1 requires that a minimum of two equipment outlets be installed for each work
area.

2. Horizontal cabling shall contain no more than one transition point or consolidation point
between the horizontal cross-connect and the telecommunications equipment outlet.

3. Bridged taps and splices shall not be installed in the horizontal cabling.

B. A work area is approximately 100 sq. ft. (9.3 sq. m), and includes the components that extend
from the equipment outlets to the station equipment.

C. The maximum allowable horizontal cable length is 295 feet (90 m). This maximum allowable
length does not include an allowance for the length of 16 feet (4.9 m) to the workstation
equipment or in the horizontal cross-connect.

1.5 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: Reviewed and stamped by RCDD.

1. System Labeling Schedules: Electronic copy of labeling schedules, in software and
format selected by Owner.

2. System Labeling Schedules: Electronic copy of labeling schedules that are part of the
cabling and asset identification system of the software.

3. Cabling administration Drawings and printouts.
4. Wiring diagrams and installation details of telecommunications equipment, to show

location and layout of telecommunications equipment, including the following:

a. Telecommunications rooms plans and elevations.
b. Telecommunications pathways.
c. Telecommunications system access points.
d. Telecommunications grounding system.
e. Telecommunications conductor drop locations.
f. Typical telecommunications details.
g. Mechanical, electrical, and plumbing systems.

C. Twisted pair cable testing plan.
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1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data: For RCDD, installation supervisor, and field inspector.

B. Product Certificates: For each type of product.

C. Source quality-control reports.

D. Field quality-control reports.

1.7 CLOSEOUT SUBMITTALS

A. Maintenance Data: For splices and connectors to include in maintenance manuals.

B. Software and Firmware Operational Documentation:

1. Software operating and upgrade manuals.
2. Program Software Backup: On USB media or compact disk, complete with data files.
3. Device address list.
4. Printout of software application and graphic screens.

1.8 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Connecting Blocks: One of each type.
2. Faceplates: Four of each type.
3. Jacks: Ten of each type.
4. Multiuser Telecommunications Outlet Assemblies: One of each type.
5. Patch-Panel Units: One of each type.
6. Plugs: Ten of each type.

1.9 QUALITY ASSURANCE

A. Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.

1. Layout Responsibility: Preparation of Shop Drawings and field testing program
development by an RCDD.

2. Installation Supervision: Installation shall be under the direct supervision of Technician,
who shall be present at all times when Work of this Section is performed at Project site.

B. Testing Agency Qualifications: Testing agency must have personnel certified by BICSI on staff.

1. Testing Agency's Field Supervisor: Currently certified by BICSI as an RCDD.

1.10 DELIVERY, STORAGE, AND HANDLING

A. Test cables upon receipt at Project site.

1. Test each pair of twisted pair cable for open and short circuits.
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1.11 PROJECT CONDITIONS

A. Environmental Limitations: Do not deliver or install cables and connecting materials until wet
work in spaces is complete and dry, and temporary HVAC system is operating and maintaining
ambient temperature and humidity conditions at occupancy levels during the remainder of the
construction period.

1.12 COORDINATION

A. Coordinate layout and installation of telecommunications pathways and cabling with Owner's
telecommunications and LAN equipment and service suppliers.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. General Performance: Horizontal cabling system shall comply with transmission standards in
TIA-568-C.1, when tested according to test procedures of this standard.

B. Telecommunications Pathways and Spaces: Comply with TIA-569-D.

C. Grounding: Comply with TIA-607-B.

2.2 GENERAL CABLE CHARACTERISTICS

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with
the applicable standard and NFPA 70 for the following types:

1. Communications, Plenum Rated: Type CMP complying with UL 1685[ or Type CMP in
listed cable routing assembly.

B. Surface-Burning Characteristics: Comply with ASTM E84; testing 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.

C. RoHS compliant.

2.3 CATEGORY 6 TWISTED PAIR CABLE

A. Description: Four-pair, balanced-twisted pair cable, with internal spline, certified to meet
transmission characteristics of Category 6 cable at frequencies up to 250MHz.

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

1. Belden.
2. Commscope.
3. Leviton
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C. Standard: Comply with NEMA WC 66/ICEA S-116-732 and TIA-568-C.2 for Category 6 cables.

D. Conductors: 100-ohm, 23 AWG solid copper.

E. Shielding/Screening: Unshielded twisted pairs (UTP).

F. Cable Rating: Plenum.

G. Jacket: Blue thermoplastic.

2.4 TWISTED PAIR CABLE HARDWARE

A. Description: Hardware designed to connect, splice, and terminate twisted pair copper
communications cable.

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

1. ICC.
2. Belden
3. Leviton

C. General Requirements for Twisted Pair Cable Hardware:

1. Comply with the performance requirements of Category 6.
2. Comply with TIA-568-C.2, IDC type, with modules designed for punch-down caps or

tools.
3. Cables shall be terminated with connecting hardware of same category or higher.

D. Source Limitations: Obtain twisted pair cable hardware from single source from single
manufacturer.

E. Connecting Blocks:

1. 110-style IDC for Category 6.
2. Provide blocks for the number of cables terminated on the block, plus 25 percent spare,

integral with connector bodies, including plugs and jacks where indicated.

F. Patch Panel: Modular panels housing numbered jack units with IDC-type connectors at each
jack location for permanent termination of pair groups of installed cables.

1. Features:

a. Universal T568A and T568B wiring labels.
b. Labeling areas adjacent to conductors.
c. Replaceable connectors.
d. 24 or 48 ports.

2. Construction: 16-gauge steel and mountable on 19-inch (483 mm) equipment racks.
3. Number of Jacks per Field: One for each four-pair conductor group of indicated cables,

plus spares and blank positions adequate to suit specified expansion criteria.

G. Plugs and Plug Assemblies:
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1. Male; eight position; color-coded modular telecommunications connector designed for
termination of a single four-pair, 100-ohm, unshielded or shielded twisted pair cable.

2. Standard: Comply with TIA-568-C.2.
3. Marked to indicate transmission performance.

H. Jacks and Jack Assemblies:

1. Female; eight position; modular; fixed telecommunications connector designed for
termination of a single four-pair, 100-ohm, unshielded or shielded twisted pair cable.

2. Designed to snap-in to a patch panel or faceplate.
3. Standard: Comply with TIA-568-C.2.
4. Marked to indicate transmission performance.

I. Faceplate:

1. Two, four, or six port, vertical single gang faceplates designed to mount to single gang
wall boxes.

2. Plastic Faceplate: High-impact plastic. Coordinate color with Section 262726 "Wiring
Devices."

3. For use with snap-in jacks accommodating any combination of twisted pair, optical fiber,
and coaxial work area cords.

a. Flush mounting jacks, positioning the cord at a 45-degree angle.

J. Legend:

1. Machine printed, in the field, using adhesive-tape label.
2. Snap-in, clear-label covers and machine-printed paper inserts.

2.5 IDENTIFICATION PRODUCTS

A. Comply with TIA-606-B and UL 969 for a system of labeling materials, including label stocks,
laminating adhesives, and inks used by label printers.

2.6 GROUNDING

A. Comply with requirements in Section 270526 "Grounding and Bonding for Communications
Systems" for grounding conductors and connectors.

B. Comply with TIA-607-B.

2.7 SOURCE QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to evaluate cables.

B. Factory test cables on reels according to TIA-568-C.1.

C. Factory test twisted pair cables according to TIA-568-C.2.

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

E. Prepare test and inspection reports.
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PART 3 - EXECUTION

3.1 WIRING METHODS

A. Wiring Method: Install cables in raceways, except within consoles, cabinets, desks, and
counters and except in accessible ceiling spaces, attics, and gypsum board partitions where
unenclosed wiring method may be used. Conceal raceway and cables, except in unfinished
spaces.

1. Install plenum cable in environmental air spaces, including plenum ceilings.
2. Comply with requirements for raceways and boxes specified in Section 270528

"Pathways for Communications Systems."

B. Wiring within Enclosures: Bundle, lace, and train cables within enclosures. Connect to terminal
points with no excess and without exceeding manufacturer's limitations on bending radii.
Provide and use lacing bars and distribution spools. Install conductors parallel with or at right
angles to sides and back of enclosure.

3.2 INSTALLATION OF PATHWAYS

A. Comply with requirements for demarcation point, cabinets, and racks specified in
Section 271100 "Communications Equipment Room Fittings."

B. Comply with Section 270528 "Pathways for Communications Systems."

C. Comply with Section 270529 "Hangers and Supports for Communications Systems."

D. Comply with Section 270536 "Cable Trays for Communications Systems."

E. Drawings indicate general arrangement of pathways and fittings.

3.3 INSTALLATION OF TWISTED-PAIR HORIZONTAL CABLES

A. Comply with NECA 1 and NECA/BICSI 568.

B. General Requirements for Cabling:

1. Comply with TIA-568-C.0, TIA-568-C.1, and TIA-568-C.2.
2. Comply with BICSI's "Information Transport Systems Installation Methods Manual

(ITSIMM), Ch. 5, "Copper Structured Cabling Systems," "Cable Termination Practices"
Section.

3. Install 110-style IDC termination hardware unless otherwise indicated.
4. Do not untwist twisted pair cables more than 1/2 inch (12 mm) from the point of

termination to maintain cable geometry.
5. Terminate all conductors; no cable shall contain unterminated elements. Make

terminations only at indicated outlets, terminals, cross-connects, and patch panels.
6. MUTOA shall not be used as a cross-connect point.
7. Consolidation points may be used only for making a direct connection to equipment

outlets:

a. Do not use consolidation point as a cross-connect point, as a patch connection, or
for direct connection to workstation equipment.
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b. Locate consolidation points for twisted-pair cables at least 49 feet (15 m) from
communications equipment room.

8. Cables may not be spliced. Secure and support cables at intervals not exceeding 30
inches (760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, fittings,
outlets, racks, frames, and terminals.

9. Install lacing bars to restrain cables, prevent straining connections, and prevent bending
cables to smaller radii than minimums recommended by manufacturer.

10. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's
limitations on bending radii, but not less than radii specified in BICSI Information
Transport Systems Installation Methods Manual , Ch. 5, "Copper Structured Cabling
Systems," "Cable Termination Practices" Section. Use lacing bars and distribution spools.

11. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable
between termination, tap, or junction points. Remove and discard cable if damaged
during installation, and replace it with new cable.

12. Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat lamps
shall not be used for heating.

13. In the communications equipment room, install a 10-foot- (3-m-) long service loop on
each end of cable.

14. Pulling Cable: Comply with BICSI Information Transport Systems Installation Methods
Manual, Ch. 5, "Copper Structured Cabling Systems," "Pulling and Installing Cable"
Section. Monitor cable pull tensions.

C. Open-Cable Installation:

1. Install cabling with horizontal and vertical cable guides in telecommunications spaces
with terminating hardware and interconnection equipment.

2. Suspend twisted pair cabling, not in a wireway or pathway, a minimum of 8 inches (200
mm) above ceilings by cable supports not more than 60 inches (1524 mm) apart.

3. Cable shall not be run through structural members or in contact with pipes, ducts, or
other potentially damaging items.

D. Group connecting hardware for cables into separate logical fields.

E. Separation from EMI Sources:

1. Comply with recommendations from BICSI's "Telecommunications Distribution Methods
Manual" and TIA-569-D for separating unshielded copper communication cable from
potential EMI sources, including electrical power lines and equipment.

2. Separation between open communications cables or cables in nonmetallic raceways and
unshielded power conductors and electrical equipment shall be as follows:

a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 5 inches (127 mm).
b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 12 inches (300

mm).
c. Electrical Equipment Rating More Than 5 kVA: A minimum of 24 inches (600 mm).

3. Separation between communications cables in grounded metallic raceways and
unshielded power lines or electrical equipment shall be as follows:

a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 2-1/2 inches (64
mm).

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 6 inches (150
mm).

c. Electrical Equipment Rating More Than 5 kVA: A minimum of 12 inches (300 mm).
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4. Separation between communications cables in grounded metallic raceways, power lines,
and electrical equipment located in grounded metallic conduits or enclosures shall be as
follows:

a. Electrical Equipment Rating Less Than 2 kVA: No requirement.
b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 3 inches (76

mm).
c. Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches (150 mm).

5. Separation between Communications Cables and Electrical Motors and Transformers, 5
kVA or HP and Larger: A minimum of 48 inches (1200 mm).

6. Separation between Communications Cables and Fluorescent Fixtures: A minimum of 5
inches (127 mm).

3.4 FIRESTOPPING

A. Comply with requirements in Section 078413 "Penetration Firestopping."

B. Comply with TIA-569-D, Annex A, "Firestopping."

C. Comply with "Firestopping Systems" Article in BISCI's "Telecommunications Distribution
Methods Manual."

3.5 GROUNDING

A. Install grounding according to the "Grounding, Bonding, and Electrical Protection" chapter in
BICSI's "Telecommunications Distribution Methods Manual."

B. Comply with TIA-607-B and NECA/BICSI-607.

C. Locate grounding bus bar to minimize the length of bonding conductors. Fasten to wall, allowing
at least a 2-inch (50-mm) clearance behind the grounding bus bar. Connect grounding bus bar
to suitable electrical building ground, using a minimum No. 4 AWG grounding electrode
conductor.

D. Bond metallic equipment to the grounding bus bar, using not smaller than a No. 6 AWG
equipment grounding conductor.

3.6 IDENTIFICATION

A. Identify system components, wiring, and cabling complying with TIA-606-B. Comply with
requirements for identification specified in Section 270553 "Identification for Communications
Systems."

1. Administration Class: Class 1.
2. Color-code cross-connect fields and apply colors to voice and data service backboards,

connections, covers, and labels.

B. Cable Schedule: Install in a prominent location in each equipment room and wiring closet. List
incoming and outgoing cables and their designations, origins, and destinations. Protect with
rigid frame and clear plastic cover. Furnish an electronic copy of final comprehensive schedules
for Project.
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C. Cabling Administration Drawings: Show building floor plans with cabling administration-point
labeling. Identify labeling convention and show labels for telecommunications closets, terminal
hardware and positions, horizontal cables, work areas and workstation terminal positions,
grounding buses and pathways, and equipment grounding conductors.

D. Cable and Wire Identification:

1. Label each cable within 4 inches (100 mm) of each termination and tap, where it is
accessible in a cabinet or junction or outlet box, and elsewhere as indicated.

2. Each wire connected to building-mounted devices is not required to be numbered at the
device if wire color is consistent with associated wire connected and numbered within
panel or cabinet.

3. Exposed Cables and Cables in Cable Trays and Wire Troughs: Label each cable at
intervals not exceeding 15 feet (4.5 m).

4. Label each terminal strip, and screw terminal in each cabinet, rack, or panel.

a. Individually number wiring conductors connected to terminal strips, and identify
each cable or wiring group, extended from a panel or cabinet to a building-
mounted device, with the name and number of a particular device.

b. Label each unit and field within distribution racks and frames.

5. Identification within Connector Fields in Equipment Rooms and Wiring Closets: Label
each connector and each discrete unit of cable-terminating and -connecting hardware.
Where similar jacks and plugs are used for both voice and data communication cabling,
use a different color for jacks and plugs of each service.

E. Labels shall be preprinted or computer-printed type, with a printing area and font color that
contrast with cable jacket color but still comply with TIA-606-B requirements for the following:

1. Cables use flexible vinyl or polyester that flexes as cables are bent.

3.7 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B. Tests and Inspections:

1. Visually inspect jacket materials for NRTL certification markings. Inspect cabling
terminations in communications equipment rooms for compliance with color-coding for
pin assignments, and inspect cabling connections for compliance with TIA-568-C.1.

2. Visually inspect cable placement, cable termination, grounding and bonding, equipment
and patch cords, and labeling of all components.

3. Test twisted pair cabling for DC loop resistance, shorts, opens, intermittent faults, and
polarity between conductors. Test operation of shorting bars in connection blocks. Test
cables after termination but not cross-connection.

a. Test instruments shall meet or exceed applicable requirements in TIA-568-C.2.
Perform tests with a tester that complies with performance requirements in "Test
Instruments (Normative)" Annex, complying with measurement accuracy specified
in "Measurement Accuracy (Informative)" Annex. Use only test cords and adapters
that are qualified by test equipment manufacturer for channel or link test
configuration.
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C. Data for each measurement shall be documented. Data for submittals shall be printed in a
summary report that is formatted similarly to Table 10.1 in BICSI's "Telecommunications
Distribution Methods Manual," or shall be transferred from the instrument to the computer,
saved as text files, printed, and submitted.

D. Remove and replace cabling where test results indicate that they do not comply with specified
requirements.

E. End-to-end cabling will be considered defective if it does not pass tests and inspections.

F. Prepare test and inspection reports.

END OF SECTION 271513
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SECTION 271533

COMMUNICATIONS COAXIAL HORIZONTAL CABLING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. CATV coaxial cable.
2. Coaxial cable hardware.
3. Grounding.
4. Identification products.

1.3 DEFINITIONS

A. BICSI: Building Industry Consulting Service International.

B. EMI: Electromagnetic interference.

C. IDC: Insulation displacement connector.

D. LAN: Local area network.

E. RCDD: Registered Communications Distribution Designer.

1.4 COAXIAL HORIZONTAL CABLING DESCRIPTION

A. Coaxial horizontal cabling system shall provide interconnections between Distributor A,
Distributor B, or Distributor C and the equipment outlet, otherwise known as "Cabling
Subsystem 1" in the telecommunications cabling system structure. Cabling system consists of
horizontal cables, mechanical terminations, and patch cords or jumpers used for horizontal-to-
horizontal cross-connection.

1.5 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Nominal OD.
2. Minimum bending radius.
3. Maximum pulling tension.
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B. Shop Drawings:

1. System Labeling Schedules: Electronic copy of labeling schedules, in software and
format selected by Owner.

2. System Labeling Schedules: Electronic copy of labeling schedules that are part of the
cabling and asset identification system of the software.

3. Cabling administration drawings and printouts.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data: For RCDD, installation supervisor, and field inspector.

B. Source quality-control reports.

C. Field quality-control reports.

D. Maintenance Data: For splices and connectors to include in maintenance manuals.

1.7 CLOSEOUT SUBMITTALS

A. Maintenance Data: For coaxial cable, splices, and connectors to include in maintenance
manuals.

1.8 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Connecting Blocks: One of each type.
2. Jacks: Ten of each type.

1.9 QUALITY ASSURANCE

A. Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.

1. Layout Responsibility: Preparation of Shop Drawings and Cabling Administration
Drawings][, Cabling Administration Drawings, and field testing program development by
an RCDD.

2. Installation Supervision: Installation shall be under the direct supervision of Technician,
who shall be present at all times when Work of this Section is performed at Project site.

B. Testing Agency Qualifications: Testing agency must have personnel certified by BICSI on staff.

1. Testing Agency's Field Supervisor: Currently certified by BICSI as an RCDD.

1.10 DELIVERY, STORAGE, AND HANDLING

A. Test cables upon receipt at Project site.

1. Test each coaxial cable [on the reel] for continuity.
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1.11 PROJECT CONDITIONS

A. Environmental Limitations: Do not deliver or install cables and connecting materials until wet
work in spaces is complete and dry, and temporary HVAC system is operating and maintaining
ambient temperature and humidity conditions at occupancy levels during the remainder of the
construction period.

1.12 COORDINATION

A. Coordinate layout and installation of telecommunications pathways and cabling with Owner's
telecommunications and LAN equipment and service suppliers.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. General Performance: Horizontal cabling system shall comply with transmission standards in
TIA-568-C.1, when tested according to test procedures of this standard, and the requirements
of TIA-568-C.4.

B. Telecommunications Pathways and Spaces: Comply with TIA-569-D.

C. Grounding: Comply with TIA-607-B.

2.2 GENERAL CABLE CHARACTERISTICS

A. CATV Cable: Listed and labeled by an NRTL acceptable to authorities having jurisdiction as
complying with the applicable standard and NFPA 70 for the following types:

1. CATV Cable: Type CATV installed in general purpose, riser, or plenum communications
raceways or cable routing assemblies in fireproof riser shafts with firestops at each
penetration.

2.3 CATV COAXIAL CABLE

A. Description: Coaxial cable with a 75-ohm characteristic impedance designed for CATV
transmission.

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

1. Belden.
2. Commscope.
3. Leviton

4. RG-6/U: UL Type CATVP.

a. No. 18 AWG, solid, copper-covered steel conductor.
b. Plenum rated.
c. Gas-injected, foam-PE insulation.
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d. Shielded with 100 percent aluminum tape and 40 percent aluminum braid.
e. Jacketed with black PVC or PE.
f. Suitable for indoor installations.

2.4 COAXIAL CABLE HARDWARE

A. Description: Hardware designed to connect, splice, and terminate coaxial cable with a 75-ohm
characteristic impedance.

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

1. Belden.
2. Hubbel
3. Leviton

C. Coaxial-Cable Connectors: Type BNC, 75 ohms.

D. Jacks and Jack Assemblies: Modular, color-coded, with female Type BNC connectors.

E. Faceplates:

1. Plastic Faceplate: High-impact plastic. Coordinate color with Section 262726 "Wiring
Devices."

2. For use with snap-in jacks accommodating any combination of twisted pair, optical-fiber,
and coaxial work area cords.

a. Flush-mounted jacks, positioning the cord at a 90-degree angle from faceplate
surface.

3. Legend:

a. Machine printed, in the field, using adhesive-tape label.
b. Snap-in, clear-label covers and machine-printed paper inserts.

2.5 GROUNDING

A. Comply with requirements in Section 270526 "Grounding and Bonding for Communications
Systems" for grounding conductors and connectors.

B. Comply with TIA-607-B.

2.6 IDENTIFICATION PRODUCTS

A. Comply with TIA-606-B and UL 969 for a system of labeling materials, including label stocks,
laminating adhesives, and inks used by label printers.

2.7 SOURCE QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to evaluate cables.
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B. Cable will be considered defective if it does not pass tests and inspections.

C. Prepare test and inspection reports.

PART 3 - EXECUTION

3.1 ENTRANCE FACILITIES

A. Coordinate horizontal cabling with the protectors and demarcation point provided by
communications service provider.

3.2 WIRING METHODS

A. Wiring Method: Install cables in raceways and cable trays except within consoles, cabinets,
desks, and counters and except in accessible ceiling spaces, in attics, and in gypsum board
partitions where unenclosed wiring method may be used. Conceal raceway and cables except
in unfinished spaces.

1. Install plenum cable in environmental air spaces, including plenum ceilings.
2. Comply with requirements for raceways and boxes specified in Section 270528

"Pathways for Communications Systems."

B. Wiring within Enclosures: Bundle, lace, and train cables within enclosures. Connect to terminal
points with no excess and without exceeding manufacturer's limitations on bending radii.
Provide and use lacing bars and distribution spools.

3.3 INSTALLATION OF PATHWAYS

A. Comply with Section 271100 "Communications Equipment Room Fittings." Comply with
requirements in Section 270528 "Pathways for Communications Systems" for installation of
conduits and wireways.

B. Comply with Section 270528.29 "Hangers and Supports for Communications Systems."

C. Drawings indicate general arrangement of pathways and fittings.

D. Comply with NFPA 70 for pull-box sizing and length of conduit and number of bends between
pull points.

E. Install manufactured conduit sweeps and long-radius elbows whenever possible.

F. Pathway Installation in Communications Equipment Rooms:

1. Position conduit ends adjacent to a corner on backboard where a single piece of plywood
is installed, or in the corner of room where multiple sheets of plywood are installed
around perimeter walls of room.

2. Install cable trays to route cables if conduits cannot be located in these positions.
3. Secure conduits to backboard when entering room from overhead.
4. Extend conduits 3 inches (76 mm) above finished floor.
5. Install metal conduits with grounding bushings and connect with grounding conductor to

grounding system.
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G. Backboards: Install backboards with 96-inch (2440-mm) dimension vertical. Butt adjacent
sheets tightly, and form smooth gap-free corners and joints.

3.4 INSTALLATION OF COAXIAL HORIZONTAL CABLES

A. Comply with NECA 1 and NECA/BICSI 568.

B. General Requirements for Cabling:

1. Comply with BICSI ITSIMM, Ch. 5, "Copper Structured Cabling Systems," "Cable
Termination Practices" Section.

2. Terminate all conductors; no cable shall contain unterminated elements. Make
terminations only at indicated outlets, terminals, and patch panels.

3. Cables may not be spliced. Secure and support cables at intervals not exceeding 30
inches (760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, fittings,
outlets, racks, frames, and terminals.

4. Install lacing bars to restrain cables, to prevent straining connections, and to prevent
bending cables to smaller radii than minimums recommended by manufacturer.

5. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's
limitations on bending radii, but not less than radii specified in BICSI ITSIMM, Ch. 5,
"Copper Structured Cabling Systems," "Cable Termination Practices" Section. Use lacing
bars and distribution spools.

6. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable
between termination, tap, or junction points. Remove and discard cable if damaged
during installation and replace it with new cable.

7. Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat lamps
shall not be used for heating.

8. In the communications equipment room, install a 10-foot- (3-m-) long service loop on
each end of cable.

9. Pulling Cable: Comply with BICSI ITSIMM, Ch. 5, "Copper Structured Cabling Systems,"
"Pulling Cable" Section. Monitor cable pull tensions.

C. Open-Cable Installation:

1. Install cabling with horizontal and vertical cable guides in telecommunications spaces
with terminating hardware and interconnection equipment.

2. Suspend coaxial cable not in a wireway or pathway a minimum of 8 inches (200 mm)
above ceilings by cable supports not more than 60 inches (1524 mm) apart.

3. Cable shall not be run through structural members or in contact with pipes, ducts, or
other potentially damaging items.

D. Group connecting hardware for cables into separate logical fields.

E. Separation from EMI Sources:

1. Separation between open communications cables or cables in nonmetallic raceways and
unshielded power conductors and electrical equipment shall be as follows:

a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 5 inches (127 mm).
b. Electrical Equipment Rating Between 2 and 5 kVA: A minimum of 12 inches (300

mm).
c. Electrical Equipment Rating More Than 5 kVA: A minimum of 24 inches (610 mm).
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2. Separation between communications cables in grounded metallic raceways and
unshielded power lines or electrical equipment shall be as follows:

a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 2-1/2 inches (64
mm).

b. Electrical Equipment Rating Between 2 and 5 kVA: A minimum of 6 inches (150
mm).

c. Electrical Equipment Rating More Than 5 kVA: A minimum of 12 inches (300 mm).

3. Separation between communications cables in grounded metallic raceways and power
lines and electrical equipment located in grounded metallic conduits or enclosures shall
be as follows:

a. Electrical Equipment Rating Less Than 2 kVA: No requirement.
b. Electrical Equipment Rating Between 2 and 5 kVA: A minimum of 3 inches (76

mm).
c. Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches (150 mm).

4. Separation between Communications Cables and Electrical Motors and Transformers, 5
kVA or HP and Larger: A minimum of 48 inches (1200 mm).

5. Separation between Communications Cables and Fluorescent Fixtures: A minimum of 5
inches (127 mm).

3.5 FIRESTOPPING

A. Comply with requirements in Section 078413 "Penetration Firestopping."

B. Comply with TIA-569-D, Annex A, "Firestopping."

C. Comply with BICSI TDMM, "Firestopping Systems" Article.

3.6 GROUNDING

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection"
Chapter.

B. Comply with TIA-607-B and NECA/BICSI-607.

C. Locate grounding bus bar to minimize the length of bonding conductors. Fasten to wall allowing
at least 2-inch (50-mm) clearance behind the grounding bus bar. Connect grounding bus bar
with a minimum No. 4 AWG grounding electrode conductor from grounding bus bar to suitable
electrical building ground.

D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG
equipment grounding conductor.

3.7 IDENTIFICATION

A. Identify system components, wiring, and cabling complying with TIA-606-B. Comply with
requirements for identification specified in Section 260553 "Identification for Electrical Systems."

1. Administration Class: Class 1.
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2. Color-code fields and apply colors to voice and data service backboards, connections,
covers, and labels.

B. Cable Schedule: Install in a prominent location in each equipment room and wiring closet. List
incoming and outgoing cables and their designations, origins, and destinations. Protect with
rigid frame and clear plastic cover. Furnish an electronic copy of final comprehensive schedules
for Project.

C. Cabling Administration Drawings: Show building floor plans with cabling administration-point
labeling. Identify labeling convention and show labels for telecommunications closets, horizontal
pathways and cables, terminal hardware and positions, horizontal cables, work areas and
workstation terminal positions, grounding buses and pathways, and equipment grounding
conductors.

D. Cable and Wire Identification:

1. Label each cable within 4 inches (100 mm) of each termination and tap, where it is
accessible in a cabinet or junction or outlet box, and elsewhere as indicated.

2. Each wire connected to building-mounted devices is not required to be numbered at
device if color of wire is consistent with associated wire connected and numbered within
panel or cabinet.

3. Exposed Cables and Cables in Cable Trays and Wire Troughs: Label each cable at
intervals not exceeding 15 feet (4.5 m).

4. Label each terminal strip and screw terminal in each cabinet, rack, or panel.

a. Individually number wiring conductors connected to terminal strips and identify
each cable or wiring group being extended from a panel or cabinet to a building-
mounted device with name and number of particular device as shown.

b. Label each unit and field within distribution racks and frames.

5. Identification within Connector Fields in Equipment Rooms and Wiring Closets: Label
each connector and each discrete unit of cable-terminating and connecting hardware.
Where similar jacks and plugs are used for both voice and data communications cabling,
use a different color for jacks and plugs of each service.

E. Labels shall be preprinted or computer-printed type with printing area and font color that
contrasts with cable jacket color but still complies with requirements in TIA 606-B, for the
following:

1. Cables use flexible vinyl or polyester that flexes as cables are bent.

3.8 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B. Tests and Inspections:

1. Visually inspect coaxial jacket materials for NRTL certification markings.
2. Visually inspect cable placement, cable termination, grounding and bonding, equipment

and patch cords, and labeling of all components.
3. Test coaxial horizontal copper cabling for DC loop resistance, shorts, opens, intermittent

faults, and polarity between conductors. Test operation of shorting bars in connection
blocks. Test cables after termination.
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C. Data for each measurement shall be documented. Data for submittals shall be printed in a
summary report that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the
instrument to the computer, saved as text files, and printed and submitted.

D. Remove and replace cabling where test results indicate that they do not comply with specified
requirements.

E. End-to-end cabling will be considered defective if it does not pass tests and inspections.

F. Prepare test and inspection reports.

END OF SECTION 271533
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