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STRUCTURED CABLING FOR FACILITIES MANAGEMENT
GENERAL
SUMMARY
Section includes final design, labor, material, equipment, supplies, labor, testing, and accessories required to furnish and install a Structured Cabling System (SCS) as indicated on the drawings and as specified herein.  The SCS shall be defined as cables, equipment, products, etc. for a complete operating system. 
The intent of the Drawings and Specifications are to furnish completed design and provide a complete, fully operational, and tested system.
Miscellaneous system components including, and not limited to, cables, termination equipment, punch blocks, patch panels, backboards, and other related items shall be furnished and installed complete under this section, such that the system shall perform functions listed herein in compliance with the specified requirements.
DEFINITIONS
CAT6 or CAT6A are Campus Standard cables, depending on building, and scope of Work. Where CAT6 is used in this specification it also applies to CAT6A.
Cross Connect: A facility enabling the termination of cable elements and their interconnection or cross-connection.
EMI: Electromagnetic interference.
IDC: Insulation displacement connector.
Jack: Also commonly called an "outlet," it is the fixed, female connector.
Manufacturer: The term “manufacturer” shall be defined as the company, or group of companies, that actually produces the products meeting the requirements of Part 2 of this document.  The manufacturer shall have a minimum of seven- (7) years’ experience in manufacturing products of this type and shall be at minimum ISO 9001 Certified.  
MDF/IDF: Main Distribution Frames and Intermediate Distribution Frames.
[bookmark: _Hlk72397167]OIT: (UCI) Office of Information Technology
Plug: Also commonly called a "connector," it is the removable, male telecommunications connector.
POE: Power Over Ethernet. 
RFI: Radio frequency interference 
Shield: A metallic layer, either a foil or braid, placed around a pair or group of conductors.
UTP: Unscreened (unshielded) twisted pair.
STANDARDS, DOCUMENTS AND PUBLICATIONS
Each agency's relative codes, standards, and recommended practices apply to the voice/data cabling systems and their components as specified herein:
American National Standards Institute (ANSI)
ANSI C62.41 – 1980 (IEEE 587) Transient Voltage Surge Suppressors Category A Outlets and Long Branch Circuits Category B Major Feeders and Short Branch Circuits
Building Industry Consulting Service International (BICSI)
Telecommunications Distribution Methods Manual (TDMM)–TDMM-CM
Outside Plant Design Reference Manual, (OSPDRM) 6th Edition
Telecommunications Industry Association (TIA) (Latest Versions)
TIA-568.0,1,2,3,4 -Commercial Building Telecommunications Cabling Standard – 2020
TIA-569 Commercial Building Standard for Telecommunications Pathways and Spaces.
TIA-606 Administration Standard for the Telecommunications Infrastructure of Commercial Buildings 
TIA-607 Commercial Building Grounding and Bonding Requirements for Telecommunications 
TIA-758 Customer Owned Outside Plant Telecommunications Cabling.	
TIA-526-14 Optical Power Loss Measurement of Installed Multimode Fiber Cable Plant.
TIA-526-7 Measurement of Optical Power Loss of Installed Single-Mode Fiber Cable Plant.
Federal Communications Commission (FCC)
FCC Part 68 Rule
Institute of Electrical and Electronics Engineers (IEEE)
IEEE 1202 Vertical Flame Test
IEEE C62.45 Recommended Practice On Surge Testing For Equipment Connected To Low-Voltage (1000 V And Less) AC Power Circuits
IEEE 802 Specifications for Local Area Networks
International Standards Organization (ISO)
National Electrical Manufacturers Association (NEMA)
California-Occupational Safety and Health Act (Cal/OSHA)
National Fire Protection Association (NFPA)
NFPA 70
Telecommunications Industry Association (TIA)
Underwriters Laboratories Standards (UL)
California Electrical Code. (CEC)
QUALITY ASSURANCE
It is the intent of these specifications to establish a standard of quality for labor and material to be installed.
For proposed equal product, a complete descriptive, technical and cost comparison, and test report package shall be submitted, to the University’s Representative for review in accordance with Division 01 Substitution requirements. The University’s Representative must approve proposed substitution item in writing.  The University’s Representative reserves the right to require a complete sample of proposed equal item and may, if necessary, request a sample tested by an independent testing consultant to prove equality.  The decision of the University’s Representative regarding equality of proposed equal items will be final.
Provide a letter from either Leviton, Molex or Belden, which certifies that the installer is an Authorized Installer of SCS and that the equipment has been installed in accordance with manufacturer’s intended practices, if involved with the termination portion of this project.  
Submit a detailed bill of materials developed for the project.  The bill of materials shall contain a complete list of every component, part or device by part description, manufacturer and manufacturer’s part number, quantity and unit of measure.  See example format below (Illustration Purposes Only): 

	Description
	Manufacturer
	Part #
	Quantity
	Unit of
Measure

	CAT 6 Station Cable (White)
	Molex
	#805508
	10
	Boxes (1,000 feet per box)


This information may be used by the University to evaluate the Installer’s general understanding of the project scope during the pre-construction evaluation.  Errors/Omissions from this bill of material do not relieve the installer from providing material, components, labor, etc., as outlined in this specification and on the drawings to provide a complete and useable structured cabling system.
Provide electronic copies of the above information (1) week prior to ordering material.
ACTION SUBMITTALS
Product Data:  For each type of product indicated.  
WARRANTY
Manufacturer Warranty: Provide a twenty (20) year Extended Product Warranty and System Assurance Warranty for the new cabling system.  
PRODUCTS
ACCEPTABLE MANUFACTURERS
Manufacturers:  Subject to compliance with requirements, manufacturers that are pre-approved are to be incorporated into the Work.
Ensure that the proposed product meets or exceeds every standard set forth in these specifications and the equipment's technical data sheets.
The functions and features specified are vital to the operation of this campus facility. Inclusion of a component's manufacturer in the list of pre-approved manufacturers does not release the contractor from strict compliance with this specification’s requirements.
[bookmark: OLE_LINK3]Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal," comply with provisions in specification section 01 2500, “Substitution Procedures.”  Specific requirements must be followed before use of an unnamed manufacturer or product.  University will consider requests of “Substitution for Convenience” if received within 30 days after the Notice to Proceed.  Requests received after that time may be considered or rejected at discretion of University.
EMERGENCY PHONES
On the UC Irvine campus, GAI-Tronics Corporation is the Campus Standard and required to be provided for new emergency phones. For residential designs, factor one (1) emergency phone per thousand students, the location will be verified by the UC Irvine Police Dept.  The Emergency phones infrastructure will be connected to the closest building MDF or IDF identified by OIT. The conduit size will be a minimum of NPS 1¼, if additional emergency phones are connected to this conduit, then upsize by one trade size for each additional emergency phone. There are additional requirements for 110-volt power, refer to Campus Standard 26-Electrical and detail 26-302. 
GAI-Tronics 234-185 stanchion tower components:
Model 234-185 Stanchion and anchor kit- UC Irvine Blue- p/n: 234-185 (#Blue Ral  5010),
Weatherproof Phone- p/n: 397-001
LED Blue Strobe Light 120V ac- p/n: 540-001
Tamperproof screwdriver -* provide one (1) per project-p/n: 233-001
GAI-Tronics 234WM-202 Wall Mount stanchion required components:
Model 234-202 Stanchion and anchor kit- UC Irvine Blue- p/n: 234-202 (#Blue Ral  5010),
Weatherproof Phone- p/n: 397-001
LED Blue Strobe Light 120V ac- p/n: 540-001
Tamperproof screwdriver -* provide one (1) per project-p/n: 233-001
OUTLETS
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Faceplate shall be front-loading, accept individual 1-port, 2-port adapter modules configurable such that re-configuration shall be possible from the front without requiring removal or detachment of the faceplate. Faceplate mounting screw holes shall be slotted to permit leveling in crooked wall boxes, and shall be hidden behind labeling identification windows at the top and bottom of each faceplate opening. 
Faceplate shall accept 3 units high of total adapter modules. Adapter modules shall accept 1 or 2-Keystones, 2 to 4 fiber adapters, audio/video connectors or multi-media connectors each.
Communications outlets shall consist of one, two standard or three gang high density utility outlet boxes plates equipped for various configurations. Horizontal cabling outlets shall terminate on termination blocks at their associated MDF / IDF Rooms on the same floor, or as otherwise indicated on the drawings
Faceplate shall have secure, recessed designation windows with clear plastic covers to facilitate labeling and identification in accordance with the ANSI/TIA-606-B standard
Modular furniture, lab, or workbench faceplates shall be available in single, dual, triple, and quad configuration compatible with the University’s existing and new furniture systems. Faceplates shall be flush-mounted in the modular furniture, surface mounted boxes/faceplates are unacceptable.  Coordinate with the University’s furniture contractor to determine faceplate requirements.  Verify the color and style of the plate with the University’s Representative. Provide and install parts and fittings necessary to meet the requirements of this section.
Faceplate shall comply with ANSI/TIA-568-C, ANSI/TIA-1096-A, and UL 1863.
Faceplates shall be high-impact, self-extinguishing ABS plastic, UL-rated 94V-0.
Faceplate shall be white in color unless otherwise noted. 
Faceplates types must also be available in stainless steel, 2-prong wall phone, and surface mount, modular furniture adaptable, suitable for wet environments and for special environments: Contact University’s Representative for additional requirements.
Pre-approved Manufacturers:  Provide one of the following products:
Molex PN, USO II, Part Number: WUS-00001-02, WUS-000002-02
Leviton, MOS series, Part Number:  41290-SMW, 41290-DMW
Belden, Angular MediaFlex, Part Number:  AX106623 (4-P. Kit), AX106643 (8-P. Kit) 
Outlet Adapter Modules: 
Outlet adapter modules shall comply with ANSI/TIA-568-C requirements.  Modules shall be interchangeable, mounting between various multimedia surface- and flush-mount outlets.  They shall be capable of housing one-two Keystone connectors.  Modules shall be capable of maintaining a minimum cable bend-radius within the area of minimum NEMA box enclosures.  Provide blank module for unused opening in the faceplate.
Adapter Modules shall be made of fire-retardant plastic, rated UL 94V-0.
Adapter Modules shall be white in color.
Pre-approved Manufacturers:  Provide one of the following products:
Molex PN , USO II, Part Number:    
Single Port Fascia, Part Number: MUS-00057-02 (Not Keystone compatible).
Double Port Fascia, Part Number: MUS-00058-02 (Not Keystone compatible).
Blank Modules, Part Number:  MUS-00059-02.
Blank, 2 Unit High Part Number:  41292-2BW.  
Leviton, MOS series:
1 Port, 1 Unit High, Part Number:  41291-1MW. 
2 Port, 1 Unit High, Part Number:  41291-2MW.
Blank, 1 Unit High, Part Number:  41291-1BW. 
Blank, 2 Unit High Part Number:  41292-2BW.  
Belden, Angular MediaFlex:
2 Port, 1 Unit High Part Number:  AX102411 (Kit includes bezel’s)
Blank, 1 Unit High, Part Number:  AX101759.
Category 6 Jack Inserts and Modular Connectors:  Unless otherwise noted, data wall outlets for 23-24 AWG copper cables shall be:
8-Position and 8-Conductor RJ-45 Keystone connector shall be Category 6, retention force technology, universal T568A/B, wired in accordance with the T568B pin configuration standard, and used to terminate Enhanced Category 6 UTP cabling. 
Connector body shall be white color, made of high-impact, fire-retardant plastic rated UL 94V-0.  
Connector IDCs shall withstand 20 re-termination cycles and connector contacts and 750 plug-mating cycles.
Keystone connectors must be compatible with up to at least three other manufacturers’ faceplates and panels, telecommunications workstation faceplates, and surface mount boxes to maximize versatility with a variety of media. 
Keystone insert must measure 0.57-0.64-inches Wide, with mounting clips 0.885-inch High.
Modular connector shall meet or exceed component performance requirements in the ANSI/TIA-568-C.2 standard for Category 6 from 1 MHz to 250 MHz 
Modular telecommunication outlet (TO) supporting current 10Base-T, Token Ring, 100 Mbps TP-PMD, 155 Mbps ATM, 622 Mbps ATM using parallel transmission schemes and evolving high-speed, high-bandwidth applications, including Ethernet, 1000BASE-T, HDBaseT and 1.2 Gbps ATM. Support for Power over HDBaseTTM (POH) applications up to 100 watts support for IEEE (802.3an).
Connector shall be in compliance with California Electrical Code; compliant with ANSI/TIA-1096-A (formerly FCC Part 68); UL® Listed and independently tested by a 3rd party (ETL) for component compliance. 
Modular connector shall be available in 11 TIA 606-B compatible colors. 
Modular connector shall identify that it is category 6 on its face visible when mounted in a plate or panel. 
UL 2043 Plenum certified when installed in ceiling or air handling spaces.
Modular connector shall be white in color for category 6 cabling.
In most cases Category 6 cabling will terminated on a backboard mounted BIX wall termination field in the IDF or MDF room.
Pre-approved Manufacturers:  Provide one of the following products:
Belden: AX101320. 
LEVITON, Part Number: 61110-RW6/ (White).
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Category 6A Jack Inserts and Modular Connectors:  Unless otherwise noted, data wall outlets for 23-24 AWG copper cables shall be:
Jacks and Jack Assemblies: Category 6A 10 Gigabit Jack Inserts shell be provided on both ends for each installed cable. Category 6A jack Keystone inserts shall be RED in color.  In smaller renovation projects it is recommended to match the existing manufacture installed base that currently exists within the building. . Category 6A jacks shall meet or exceed Category 6A transmission requirements for connecting hardware, as specified in ANSI/TIA/EIA 568-C.2, Commercial Building Telecommunications Cabling Standard. 
The Category 6A outlets shall be capable of being in a modular patching situation or as a modular telecommunication outlet (TO) supporting current 10Base-T, Token Ring, 100 Mbps TP-PMD, 155 Mbps ATM, 622 Mbps ATM using parallel transmission schemes and evolving high-speed, high-bandwidth applications, including Ethernet, 1000BASE-T, 10GBASE-T HDBaseT and 1.2 Gbps ATM. Support for Power over HDBaseTTM (POH) applications up to 100 watts support for IEEE 10GBASE-T (802.3an).
Unless otherwise noted, data wall outlets for 23-24 AWG copper cable.
RJ-45, 8-position and 8-conductor modular outlets for data, video, voice, and POE. 
Insulation displacement.
Outlet must accommodate RJ45, RJ11 plug compatibility
Jack face shall identify the category with the words CAT 6A.
Jack Keystone insert must measure 0.57-0.64-inches Wide, with mounting clips 0.885-inch High.
Shall have an industry standard Keystone foot print and latching mechanism compatible with at least three other enterprise level manufactures faceplates and connecting hardware.
Support front serviceable access with the use of a quick access fascia. 
Shall be available in 11 TIA 606-B compatible colors.
UL 2043 Plenum certified when installed in plenum environments. I.e. Wi-Fi access point cabling.
Support for cULus Listed, ANSI/TIA-1096-A (formerly FCC Part 68), IEEE 802.3at (Type 1) PoE up to 15.4 watts, IEEE 802.3at (Type 2) PoE+ up to 30 watts, IEEE 802.3bt (Type 3) PoE+ up to 60 watts, IEEE 802.3bt (Type 4) PoE+ up to 100 watts, Cisco Universal Power Over Ethernet (UPOE) up.
Pre-Approved manufacturers:  Provide one of the following products:
Belden: AX102285.
Leviton, Part Number: 6110G-RR6/ (6A RED).
Molex PN, Part Number: KSJ-00079 / KSJ-00062-02 (RED / 6A Silver White Non-Keystone). 
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Verification required of materials by UCI OIT and show on the drawings.  
Verification required because some buildings require CAT6 and some Cat 6A Cabling.  This will be determined at the pre-Bid Meeting.
Category 6 UTP Cable
Each Category 6E UTP cable shall be constructed from 23 AWG FEP (plenum) insulated solid bare copper conductors formed into four individually twisted pairs with a cross filler center spline and enclosed by a fluoropolymer (plenum) jacket. Cable shall be UL910, NFPA 262, CMP (plenum) rated unless otherwise noted. 
Cable diameter shall not exceed 0.23 inches.
Cable shall be independently tested and verified by a Certified Independent Lab to meet manufacturer guaranteed electrical performance values.
Parametric electrical values shall meet or exceed the following product guaranteed performance levels at 250 MHz Min, Max, Average and typical values are not acceptable.  Cables manufacture data should also provide sweep test values to at least 500 MHz.
20.50 dB – Return Loss (RL)
43.30 dB – Near End Cross Talk (NEXT)
41.30 dB – Power Sum NEXT (PSNEXT)
24.80 dB – Attenuation Crosstalk Ratio, Far End (ACRF)
21.80 dB – Power Sum ACRF (PSACRF)
32.60 dB – Insertion Loss (IL) 
10.80 dB – Attenuation Crosstalk Ratio (ACR)
8.70 dB – Power Sum ACR (PSACR)
Each cable shall meet the most current technical characteristics of ANSI/TIA-568-C standard.
Cable temperature rating operation range of minus 20 to 75°C
Support PoE – IEEE 802.3af, PoE+ – IEEE 802.3at Type 1 and 2
Cable must be offered in 1,500-foot pull box/reel packaging to reduce cable scrap and reduction in jobsite waste.
Category 6 Cable jacket color shall be:  WHITE.
Pathway fill ratios shall not exceed 40%.
Pre-approved Manufacturers: Provide one of the following products:
Belden, Part Number: 4813 009A1000
Berk-Tek, Part Number:  10032092 / 10032094
Hitachi, Part Number: 30237-8-WH2
Molex, Part Number: CAA-0181P-02
Superior Essex Inc. Part Number: 66-240-xB
Category 6A UTP Cable: Each horizontal Category 6A UTP cable shall be constructed from 23 AWG FEP (plenum) insulated solid bare copper conductors formed into four individually twisted pairs with a cross-filler center spline, cable core surrounded by an aluminum/polyester tape and enclosed by a fluoropolymer (plenum) jacket. Cable shall be UL listed, NFPA 70, CMP rated unless otherwise noted.
Cable diameter shall not exceed 0.250-0.280 inches.
Cable shall be independently tested and verified by recognized and approved lab such as (ETL) to meet manufacturer guaranteed electrical performance values.
Each cable shall meet the most current technical characteristics of ANSI/TIA-568-C standard.
Provide error-free performance up to 10 Gigabit Ethernet with full duplex transmission up to 500 MHz for the full Link of 295 ft.
Cable shall have integrated noise canceling features that provide additional protection against Alien Crosstalk (AXT).
Support HDBaseT Class A and B
Support for PoE, PoE+, 4PPoE+ IEEE 802.3at IEEE 802.3af and IEEE 802.3 bt (Type 1, 2, 3 and 4).
Cable jacket color shall be BLUE in color.
Plenum-NFPA 70, CMP UL, c(UL) Listed CMP
Cable temperature rating operation range of minus 20 to 75°C
Have sequential length markings in “feet” 
Pathway fill ratios shall not exceed 40%.
Pre-Approved Manufacturers:  Provide one of the following products:
Belden Inc.- Part Number:  10GXS13 D151000
Berk-Tek- Part Number:  11082057, 11101254
Hitachi- Part Number:  30303-8-BLY
Molex PN- Part Number:  183020004
Superior Essex Inc. Part Number: 6B-246-2B, 6B-246-2B, 6H-246-2B, 6H-272-2B
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Verification required because some buildings require category 6 that will be terminated on Giga-BIX wall fields and others are category 6A and shall be terminated on rack-mount patch panels.  This will be determined at the pre-bid meeting or will need confirmation with OIT.
The termination block shall support the appropriate emerging high-bandwidth applications, including 1 Gbps Ethernet, potentially 1.2 Gbps ATM and 2.4 Gbps ATM, Multi-Tasked Split Screen Computing, Virtual Holographic Video Conferencing, Instant Access Telemedicine, 3D CAD/CAM Engineering, Internet-Intranet Communications/Commerce, as well as the 77 channels (550 MHz) of analog broad band video.  Including 1000 Mbps Ethernet and potentially 1.2 Gbps ATM, and facilitate cross connection and inter connection using modular patch cords.
Modular jack panels shall be wired to EIA/TIA 568B using T568B wiring.
The wiring block shall be able to accommodate 23-24 AWG cable conductors.
The Category 6 modular jack panels shall meet or exceed the proposed Category 6 standards requirements in ISO/IEC 11801, CENLEC EN 50173, and ANSI/TIA/EIA and shall be UL Listed.
Belden Nordx GIGABIX termination fields shall be provided for the termination of horizontal Category 5e and Category 6, equipment, or tie cables within the MDF/IDF.  
Product Specification:
Belden Nordx AX101985.  To match existing Campus Standard
Belden Nordx AX101448.  Gigabix Connector, 25-PAIR (Use for riser or feed cable)
Belden Nordx AX101483.  Gigabix Desi Strip
Belden Nordx AX101447.  Gigabix 6 port 4 PR connector block (Use for Category 6 horizontal station cabling)
Field-Configurable KeystonePatch Panels for CAT 6 (when applicable) & CAT 6A: 
Flat or angled (verify with OIT) high density patch panels shall feature a 2U / 48-port design that fits industry-standard 19-inch equipment racks and cabinet rails.  
Panels must be compatible with up to three other manufacturers’ modular connectors used in the telecommunications workstation faceplates and surface mount boxes to maximize versatility with a variety of media applications and enable easy upgrades. 
The panel shall have the ability to allow for single port replacement.  Provide blank modules for unused ports. 
Patch panel kit shall include cable management bar, label holder including magnification feature for port identification, and support loading connectors from the rear.  Connectors are not included.
Panels shall be constructed of die-cast aluminum, and feature a durable, powder-coat finish. Patch Panel shall be UL® listed.
Jack inserts shall match the workstation outlet i.e. RED for Category 6A or WHITE for Category 6
Jack inserts shall be TIA RED for category 5E for 25 pair riser with one pair per port (Verify with OIT).
Jack inserts shall be standard RED for category 6A riser (Verify with OIT).
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Furnished and installed by University, unless otherwise noted.
FIBER OPTIC CABLING (AS REQUIRED ON DRAWINGS)
Verification required of materials with UCI and show on the drawings.  
Fiber optic cabling shall be provided in accordance with contract drawings. 
Fiber in a cable run shall be from the same manufacturer and shall be the same type.  A mix of fibers from different manufacturers is prohibited.
[bookmark: _Toc458430884]Description: Inter-building (OSP) OM1 Multimode, 62.5/125-micrometer, 12-fiber, nonconductive, gel free loose tube, optical fiber cable. Single-mode, 24 fiber, nonconductive, Loose Tube, optical fiber cable. Intra-building (Riser) OM4 / OM5 WBM Multimode, 50/125-micrometer, 24 fiber, nonconductive, Tight Buffered, optical fiber cable. Single-mode, 24 fiber, 
Comply with ICEA S-83-596 for mechanical properties.
Comply with ANSI/TIA-568-C.3 for performance specifications.
Comply with ITU-T Recommendation C.652.D Single Mode
Comply with ANSI/TIA-492AAA Multi Mode –OM1
Comply with ANSI/TIA-492AAE Multi Mode –OM5
California Electrical Code Article 770.
Comply with TIA / EIA 568 for detailed specifications.
Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with UL 444, UL 1651, and NFPA 70 for the following types:
General Purpose, Nonconductive:  Type OSP, OFN, OFNG, OFNR or OFNP
Maximum Attenuation Single Mode: 0.35 dB/km at 1310 nm; 0.20dB/km at 1550 nm.
Maximum Attenuation OM5: 3.5 dB/km at 850 nm; 0.6 dB/km at 1300 nm.
Maximum Attenuation OM1: 2.3 dB/km at 850 nm; 1.0 dB/km at 1300 nm.
Backbone fiber cables shall be continuous without splices from building to building and MDF to IDF.
Jacket:
Outside Plant (OSP) – shell be Loose Tube polyethylene, or Indoor outdoor -OFNP OFNR and have a Jacket “Black” in color. Tight Buffered OSP is not allowed unless approved by OIT.
Inside Plant (ISP) and Riser shall be tight buffered, with an OFNP rating. The jacket color shall be: “Yellow” for Single–Mode cable, for 50/125-micrometer “Aqua” OM4 cable, “Lime Green” for OM5 cable and Orange for OM1 for 62.5/125-micrometer cable.
Cable cordage jacket, fiber, unit, and group color shall be in accordance with ANSI/TIA-598-D.
Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to exceed 40 inches
OSP to provide protection against moisture, UV radiation, fungus, abrasion and other environmental factors.
Cable Construction:
Dialectic nonconductive.
Dielectric central strength member.
Loose tube Gel free with water swellable tape for OSP installations.
Tight buffer for in building installations.
Pre-approved Manufacturers:  Subject to compliance with requirements, provide products by one of the following manufacturers:
Belden Inc.
Berk-Tek.
Corning Cable systems.
General Cable Corporation
Molex PN
Optical Cable Corporation (OCC)
Superior Essex Inc. 
[bookmark: _Toc353179607][bookmark: _Toc353190887][bookmark: _Toc353205343][bookmark: _Toc353260830][bookmark: _Toc354230276][bookmark: _Toc354230553][bookmark: _Toc354230882][bookmark: _Toc354389192][bookmark: _Toc354555841][bookmark: _Toc354556031][bookmark: _Toc354556755][bookmark: _Toc354557272][bookmark: _Toc354800219][bookmark: _Toc354806740][bookmark: _Toc354816443][bookmark: _Toc354816657][bookmark: _Toc354818615][bookmark: _Toc354819010][bookmark: _Toc354819095][bookmark: _Toc354906960][bookmark: _Toc356005833][bookmark: _Toc356014556][bookmark: _Toc356015903][bookmark: _Toc356019573][bookmark: _Toc357503813][bookmark: _Toc357836548][bookmark: _Toc359053189][bookmark: _Toc370179573][bookmark: _Toc384026570][bookmark: _Toc384775721][bookmark: _Toc423179500][bookmark: _Toc353179599][bookmark: _Toc353190879][bookmark: _Toc353205331][bookmark: _Toc353260818][bookmark: _Toc354230264][bookmark: _Toc354230541][bookmark: _Toc354230870][bookmark: _Toc354389180][bookmark: _Toc354555829][bookmark: _Toc354556019][bookmark: _Toc354556743][bookmark: _Toc354557260][bookmark: _Toc354800207][bookmark: _Toc354806728][bookmark: _Toc354816431][bookmark: _Toc354816645][bookmark: _Toc354818603][bookmark: _Toc354818998][bookmark: _Toc354819083][bookmark: _Toc354906948][bookmark: _Toc356005821][bookmark: _Toc356014544][bookmark: _Toc356015891][bookmark: _Toc356019561][bookmark: _Toc357503801][bookmark: _Toc357836536][bookmark: _Toc359053177][bookmark: _Toc370179561][bookmark: _Toc384026563][bookmark: _Toc384775714][bookmark: _Toc423179494]FIBER PATCH CORDS
Furnished and installed by University.
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Optical Patch Panels:  Modular panels housing multiple-numbered, duplex cable connectors.
Terminate fiber, and place in new wall or rack mounted LIUs.  Provide SC or LC connectors on each fiber strand.
Cable Connecting Hardware: The fiber patch panel or enclosure is a frame mounted or wall mounted unit that terminates, provides cross connection, interconnection, and fiber identification, as well as housing 12 bulkheads up to 24 fibers in equipment racks or in wall mounted applications.  The panels(s) will provide protection from mechanical stress on the cable and fibers and from macro-bending losses. 
Comply with ANSI/TIA-568-D.3. FOCIS compliant with ANSI/TIA 604-3 (SC) and ANSI/TIA 604-2 ANSI/TIA 604-10A (LC).
Provide 12 or 24-port coupling panels of either SC or LC
Fiber Optic Splice and Enclosures:
UL approved and RUS Listed.
Made of corrosion resistant materials, water tight and re-enterable.
Be appropriately sized.
Have 4-6 port end plates end plates. 
Accommodate in line or butt splicing.
Have an air flange for flash testing.
Splice organizer trays shall be stackable, re-enterable and accommodate 12, 24, and 36 single fusion heat shrink fiber sleeves.
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Fiber Optic Station Connectors, Adapter Plates with Connectors.  Provide field-installable SC or LC type connectors to terminate fiber optic cables from cable-to-cable, cable-to-equipment, or equipment-to-equipment, and to make jumpers. 
Comply with Optical Fiber Connector Intermateability Standards (FOCIS) specifications of ANSI/TIA-604-2, ANSI/TIA-604-3-A, and ANSI/TIA-604-12.  
Comply with ANSI/TIA-568-D.3. FOCIS compliant with ANSI/TIA 604-3 (SC) and ANSI/TIA 604-2, ANSI/TIA 604-10A (LC).
Connectors must have a UPC automated factory polish.
Must be Fusion splice on zero splice tray connectors, Type SC or LC connectors. 
Insertion loss not more than 0.25 dB and reflectance of ≤-55 Single Mode and Insertion loss not more than 0.30 dB and reflectance of ≤-30 OM5 
Type SC or LC connectors shall be used in termination racks, panels, and equipment packages.
Fiber optic Splicing: Fiber optic splicing shall only be performed as specified on the plans or in the installation of connectors or pigtails. Other splicing methods must be approved by University’s Representative. 
Comply with ANSI/TIA 568-C.
Construction splices are prohibited unless approved by the University.
Fiber optic splicing shall be performed using the Core Alignment Fusion method.
Splice loss shell not exceed 0.3 dB and shall be documented.
Splices shall be protected using Heat-Shrink Fusion Splice Protectors, 60 mm long.
Spliced fibers shall be housed in a Splice organizer tray.
Splices shall be labeled and documented.
COPPER CABLING (AS REQUIRED ON DRAWINGS)
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Copper cable placed in the outside environment shall be solid, twisted pair, and multi-conductor.  The copper twisted pairs shall have a mutual capacitance, at 1 KHz, of 15.7 nF/1,000 ft.  The cable shall be resistant to mechanical damage, lightning, or damage from wildlife.
Description: PE-89 or ARMM- 200 pair total (typical for Inter-building feeds unless otherwise indicated) UTP, formed into 25-pair binder groups covered with a black polyethylene fully flooded shield interfaces or thermoplastic jacket, to comply with the environment that it is installed in.
Comply with the following standards and codes:
Comply with ICEA S-90-661 for mechanical properties.
Comply with ANSI/TIA-568-C.1 for performance specifications.
Comply with ANSI/TIA-568-C.2, Category 5E / 6A.
Comply with ANSI/TIA-758-B, Outside Plant.
Comply with ANSI/ICEA S-84-608-2011 Outside plant.
Comply with RDUP 7 CFR 1755.890 (PE-89).
ISP Listed and labeled by an NRTL acceptable to University’s Representative as complying with UL 444 and NFPA 70 for the following types:
Communications, Plenum Rated:  Type CMP complying with NFPA 262.
Communications, Riser Rated:  Type CMR, complying with UL 1666.
Multipurpose, Plenum Rated:  Type MPP, complying with NFPA 262.
Description: 4-pair OSP, Indoor / Outdoor category 6/6A
Comply with ANSI/TIA-568-C.1 for performance specifications.
Comply with ANSI/TIA-568-C.2, Category 6/6A
Comply with ANSI/TIA-758-B, Outside Plant.
Provide error free transmission of 10BASE-T through 1 Gigabit for category 6 and 10GBASE-T Ethernet for category 6A.
PoE – IEEE 802.3af.
PoE+ – IEEE 802.3at Type 1 and 2.
Black, halogen-free, sunlight and weather-resistant polyethylene.
Water blocking or Gel-filled core construction.
Shielded when additional protection against EMI/RFI or rodent resistance is required.
Pair count as specified for the project.  
Category 6: Indoor/ Outdoor UTP Plenum: Hitachi 
Category 6A: Indoor/ Outdoor UTP Plenum: Hitachi 
Pre-Approved Manufacturers:  Subject to compliance with requirements, provide products by one of the following manufacturers:
Belden
Berk-Tek
General Cable
Hitachi Cable America Inc. Part Numbers: Cat6- 30315-8 and Cat6A- 30323-8-BK3
Superior Essex
RISER, UTP CABLE  (AS REQUIRED ON DRAWINGS)
Description: 25 pair category 5E (typical for Intra-building riser feeds, and tie cables  provide 125 pair category 5E per floor unless otherwise indicated) UTP, formed into 25-pair binder groups covered with a gray, thermoplastic jacket, to comply to the environment that it is installed in, plenum-rated.
Comply with ICEA S-90-661 for mechanical properties.
Comply with ANSI/TIA-568-D.1 for performance specifications.
Comply with ANSI/TIA-568-C.2, Category 5E.
Listed and labeled by an NRTL acceptable to University’s Representative as complying with UL 444 and NFPA 70 for the following types:
Communications, Plenum Rated:  Type CMP complying with NFPA 262.
Communications, Riser Rated:  Type CMR, complying with UL 1666.
Multipurpose, Plenum Rated:  Type MPP, complying with NFPA 262.
Pre-approved Manufacturers:  Subject to compliance with requirements, provide products by one of the following manufacturers:
Belden CDT Inc.; Electronics Division.
Berk-Tek.
Commscope, Inc.
Draka USA.
General Cable
Hitachi.
Molex.
Superior Essex Inc.
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The wiring blocks shall be fire retardant, molded plastic consisting of horizontal index strips for terminating 25 pairs of conductors each.  These index strips shall be marked with five colors on the high teeth, separating the tip and ring of each pair, to establish pair location.  A series of fanning strips shall be located on each side of the block for dressing the cable pairs terminated on the adjacent index strips.
The wiring shall accommodate 22- through 26-AWG conductors and shall be able to mount directly on wall surfaces either with or without backboards or on a 24” free-standing frame.  
Clear label holders with the appropriate colored inserts shall be provided with the wiring blocks. The insert labels shall contain vertical lines spaced on the basis of circuit size (3-, 4-, or 5-pair) and shall not interfere with running, tracing or removing jumper wire/patch cords.
The wiring blocks shall be available in 50, 100, and 300 pair sizes.  The 100 and 300 pair wiring blocks shall be available with or without legs.  
The wiring block shall be able to accommodate over 500 repeated insertions without incurring permanent deformation and it shall pass the reliability test of no more than one contact failure in 10000 connections.
Product Specification 
Belden Nordx GIGABIX – to match existing Campus Standard
Belden Nordx GIGABIX cross connect wire– match existing Campus Standard
Field-Configurable Patch Panels: 
Flat or angled (verify with OIT) high density patch panels shall feature a 2U / 48-port design that fits industry-standard 19-inch equipment racks and cabinet rails.  
Panels must be compatible with up to three other manufacturers’ modular connectors used in the telecommunications workstation faceplates and surface mount boxes to maximize versatility with a variety of media applications and enable easy upgrades. 
The panel shall have the ability to allow for single port replacement.  Provide blank modules for unused ports. 
Patch panel kit shall include cable management bar, label holder including magnification feature for port identification, and support loading connectors from the rear.  Connectors are not included.
Panels shall be constructed of die-cast aluminum, and feature a durable, powder-coat finish. Patch Panel shall be UL® listed.
Jack inserts shall be TIA RED for category 5E for 25 pair riser with one pair per port (Verify with OIT).
Jack inserts shall be standard RED for category 6A riser (Verify with OIT).
MDF / IDF Rooms, or as otherwise indicated on drawings, locations shall be equipped with termination blocks for termination of voice station and host cable pairs.  Cable blocks shall consist of a minimum 300 pair block. Blocks shall be securely fastened to the room backboards or equipment racks – see drawings.  Provide required D-rings, Flextray, or other approved cable guides as required to provide a neat installation.  Cables shall terminate in numerical sequence. 
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Use the existing Telecommunications Bonding Backbone (TBB), unless otherwise noted.  Terminate TBB cable(s) on existing ground bars located at each MDF / IDF Room, or as otherwise indicated on the drawings. Communication system bonding and grounding shall be in accordance with the CEC.  Horizontal cables shall be grounded in compliance with ANSI/NFPA 70, ANSI-J-STD-607-A.  Horizontal equipment includes cross connect frames, patch panels, cabinets and racks, active telecommunication equipment and test apparatus and equipment shall be bonded to the TBB via ground bars using a #6-AWG or larger bonding conductor that provides direct bonding between equipment rooms and telecommunications closets. Provide an approved ground at newly installed distribution frames, and ensure proper bonding to existing ground system.  Ensure ground continuity by properly bonding appropriate cabling, cable sheaths, circuit protectors, closures, cabinets, service boxes, and framework. 
TERMINAL BACKBOARDS
Douglas Fir Plywood, exterior grade, finished one side and prime coat painted on surfaces with a finish coat of fire retardant intumescent white enamel.  On each plywood sheet, leave one (1) Fire Marshal Stamp unpainted for inspection.  Unless otherwise indicated, use ¾-inch thick x 96-inches high x length as shown on drawings.  
Provide the Belden NORDX Gigabix cable management module part #AX101468 as a backboard stand-off for each Gigabix termination mount #AX101472. Riser, hydra, and station cables shall pass behind the standoffs, transition thru Belden NORDX provided holes, and emerges behind the wall field termination fields for termination. Wire managers #AX101468 and covers AX101521 will be provided for existing and future jumper management.  See backboard elevations for more information.
EQUIPMENT RACKS AND WIRE MANAGEMENT
General Requirements:
Distribution Frames:  Freestanding and wall-mounting, modular-steel units designed for telecommunications terminal support and coordinated with dimensions of units to be supported.
Module Dimension:  Width compatible with EIA 310 standard, 19-inch panel mounting.
Finish:  Manufacturer's standard, baked-polyester powder coat.
Floor-Mounted Racks:  Modular-type, steel or aluminum construction.
Vertical and horizontal cable management channels, top and bottom cable troughs, grounding lug, and a power strip, with surge protection
Baked-polyester powder coat finish.
Modular Freestanding Cabinets:
Removable and lockable side panels, available, (typically no panels requested)
Hinged and lockable front and rear doors available, (typically no doors requested)
Adjustable feet for leveling.
Screened ventilation openings in the roof and rear door.
Cable access provisions in the roof and base.
Grounding bus bar.
Adjustable front and rear mounting bars
Power strip.
Black Baked-polyester powder coat finish.
Threaded rails, no clamped nuts.
Designed for mounting to the hard deck.
Two Post Relay Racks
19”W EIA 
EIA-310-D compliant, Universal hole pattern.
#12-24 threaded equipment mounting holes. 
UL Listed as a communications circuit accessory.
(2) 1/4-20 threaded attachment point for a ground (earthing) connection.
800 lb. load capacity
Pre-approved Manufacturers:  Provide one of the following products:
APC by Schneider Electric, Part Number: AR201
Chatsworth Products (CPI) Part Number: 48353-703
nVent HOFFMAN Part Number: EDR19FM45U
Or Equal
Modular Wall Cabinets (Based on project requirement):
Wall mounting.
Steel or aluminum construction.
Treated to resist corrosion.
Three section, Double Hinged.
Lockable front and rear doors.
19 inch adjustable depth rack.
24 in., 36 in., 48 in., high with minimum depth 24 in.
Include active ventilation.
Manufacturers:  Subject to compliance with requirements, provide products by one of the following manufacturers:
APC by Schneider Electric
Chatsworth Products (CPI) 
nVent HOFFMAN 
Or Equal
Cable Management for Equipment Frames:
Every rack/frame shall have a minimum of one double-sided vertical cable manager on each side. The vertical cable manager shall create a space for storing and organizing cables along the side of the rack/frame. The cable manager shall maintain separation between patch/equipment/jumper cords and premise cables.
The vertical cable manager shall match the height of the rack(s)/frame(s).  The cable manager shall be sized to match cabling requirements. Maximum cable fill (present and full future) shall be calculated by dividing 50% of the usable area within the cable manager by the area of a single cable.
A single 10 or 12-inch vertical cable manager may be used in between bayed racks/frames if it is sized to match cable requirements for both racks/frames.
The double-sided vertical cable manager shall be a double-sided H-shaped trough with a front door and a rear door. The double-sided trough shall provide independent front and rear cable pathways. The front and rear sides of the cable manager shall have T-shaped cable guides separated by openings that align with each U space on the rack. The middle of the managers shall be mostly open to allow easy cable pass-through. Three movable mid-sections shall allow attachment of cable management accessories inside the cable manager. The movable mid-sections shall adjust front-to-rear to allow a 40/60, 50/50 or 60/40 front/rear split of the interior cable management space.
The door shall be removable, hinged to open from the right or left side, with a two-point latch and a single knob on the right and left side to secure the door in the closed position. The front door shall have a two-tone finish: black with a vertical aluminum panel at the center. The rear door on double-sided cable managers shall be flat with a black finish.
The T-shaped cable guides shall be made from a composite plastic material (not metal) and shall have rounded edges to protect cables. Openings between the T-shaped guides will be evenly spaced. When the cable manager is attached to a rack/frame, each cable opening shall align with a rack-mount space (U) on the rack/frame. Each opening shall pass a minimum of 24 each 0.25” OD patch cords.
When a single vertical cable manager is used in between two racks/frames, attach the vertical cable manager to both racks/frames.
The color of the rack(s)/frame(s) and cable manager(s) must match.
Doors shall be attached to the cable manager and in the closed position after cabling is complete.
Horizontal Cable Management for Racks/Frames: Place horizontal cable managers above and below each patch panel on/in each rack/frame. The horizontal cable manager will guide patch/equipment cords between the vertical cable manager and individual network port connections.
The horizontal cable manager shall match the rack-mount width of the rack(s)/frame(s).
The horizontal cable manager shall attach to the front or rear of the rack/frame with screws and shall be sized to fit in standard EIA-310-D or EIA-310-E Universal rack-mount spacing (1¾-inch high U).
Provide a dedicated 2U cable manger across the entire top bay of new racks installed.
The horizontal cable manager shall be sized to match cabling requirements. Provide a minimum of 1U of horizontal cable management for every 1U of connectivity. Cables must be able to access the cable manager so that no ports are blocked by the cables.
Removable, hinged to open up or down and shall snap on to secure the cover in the closed position.
The horizontal cable manager shall be manufactured from steel, aluminum, and plastic.
The color of the rack(s)/frame(s) and cable manager(s) must match. 
Covers shall be attached to the cable manager and in the closed position after cabling is complete.
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DAMAC
WIRE-MESH CABLE TRAY
Description:
Configuration:  steel wire mesh, complying with NEMA VE 1.
Width:  24 inches unless otherwise indicated on Drawings.
Minimum Usable Load Depth:  2 inches.
Straight Section Lengths:  10 feet, except where shorter lengths are required to facilitate tray assembly.
Structural Performance: Capable of supporting a maximum cable load, with a safety factor of 1.5, plus a 200-lb concentrated load, when tested according to NEMA VE 1.
Class Designation: Comply with NEMA VE 1.
Splicing Assemblies: Bolted type using serrated flange locknuts.
Splice-Plate Capacity: Splices located within support span shall not diminish rated loading capacity of cable tray.
Materials and Finishes:
Steel:
Straight Sections and Fittings: Steel complies with the minimum mechanical properties of ASTM A1008/A1008M, Grade 33, Type 2.
Steel Tray Splice Plates: ASTM A1011/A1011M, HSLAS, Grade 50, Class 1.
Fasteners: Steel complies with the minimum mechanical properties of ASTM A510/A510M, Grade 1008.
Finish:  Epoxy-resin or Powder-coat enamel paint.
Powder-Coat Enamel: Cable tray manufacturer's recommended primer and corrosion-inhibiting treatment, with factory-applied powder-coat paint.
Epoxy-Resin Prime Coat: Cold-curing epoxy primer, MPI# 101.
Epoxy-Resin Topcoat: Epoxy, cold-cured gloss, MPI# 77.
Hardware:  Chromium-zinc plated, ASTM F1136.
Pre-approved Manufacturers:  Subject to compliance with requirements, provide products by one of the following manufacturers:
B-Line
Chatsworth Products
GS Metals
Legrand Cablofil
PW Western
Or equal
UNSPECIFIED EQUIPMENT AND MATERIAL
Equipment or material not specifically addressed on the drawings or in this document and required to provide a complete and functional SCS installation shall be provided in a level of quality consistent with other specified items.
MATERIAL LIST 
	Molex Products 
	Part Number

	Cat6 Plenum White Copper 500-550Mhz Copper-White
	CAA-0181P-02

	Cat6A Plenum White Copper 500+Mhz Copper-Blue 
	Plenum Rated Cat6

	Bezels:
	      

	Molex Blanks  (25 ct)
	MUS-00059-XX

	Molex 1U, 2 Port Fascia  (25 ct)
	MUS-00058-XX

	Molex 1U, 1 Port Fascia  (25 ct)
	MUS-00058-XX

	Molex 1U, Surface mount module
	SSY-00002-XX

	Molex 1port , Surface mount module
	SBX-00004-XX

	Molex Cat6 RJ45 
	KSJ-00018-02

	Molex Cat6A RJ45 Shielded
	KSJ-00062-02

	Molex Fascia Blank  (25ct)
	KSJ-00005-XX

	Wall Phone Jack Steel (ICC)
	IC630DA6SS

	Single Gang Box Eliminator (Panduit)
	MWBA1

	
	
	
	

	Belden NordxProducts  
	Part Number

	Gigabix Mounts
	AX101472

	Gigabix 1A4
	AX101447

	Gigabix Designation Strips
	AX101483

	Gigabix "D" cable management rings
	AX101478

	Gigabix Desi Cat5E station labels
	NOR-1L


XX on Molex parts are the color code.  The following numbers to replace the XX are as follows: 02 = White
(Coordinate with University’s Representative for updated cable jack count and requirements)
Belden Nordx parts may be existing on the terminal room backboard, with exception of the Gigabix 1A4 and the Station labels.
EXECUTION
GENERAL INSTALLATION REQUIREMENTS
The wiring of the system shall be executed in accordance with the drawings and the equipment manufacturer's wiring diagrams. Should variations in these requirements occur, notify the University’s Representative before making changes. It shall be the responsibility of the manufacturer-authorized distributor of the approved equipment to install the equipment and guarantee the system to operate in accordance with the plans and specifications.
Furnish conductors, equipment plugs, terminal strips, etc., and labor to install a complete and operable system.
The cables within the rack or cabinets shall be numbered for identification with the University’s approved schema.
Splices of conductors in underground pull boxes are not permitted except where noted on plans. Ground cable sheaths, strength members and splice cases. If a grounding point does not exist in a manhole, pull box or utility tunnel, then install at least one 10-foot long ground rod and connect with #6 AWG ground.
Installers shall be regularly employed in the installation and repair of communication systems and shall be acceptable to the University’s Representative to engage in the installation and service of this system.
Thoroughly clean new and existing affected equipment and materials.  Exposed parts of the equipment, cabinets, and other equipment shall be left in a clean condition, unblemished and free of dirt, dust, smudges, spots, fingerprints, etc. Remove debris and rubbish occasioned by the electronic systems work from the site.  Thoroughly clean building of dirt, debris, rubbish, marks, etc., caused by the performance of this Work.
Cabling installations shall be performed by qualified technicians.
Cabling shall be splice free except as required on the drawings.  Provide 3M 710 or equal splice kits as required and include costs to allow fusion splicing of fiber and in-line “fold-back” type copper cable splicing where possible. Fold-back splice method requires extra cable be folded within the splice case for future maintenance, rearrangement or transfer of conductors.   
To ensure the least amount of cable untwisting, it is required that cables shall be stripped using a special tool.
The use of lubricants (e.g. Yellow 77) to facilitate installation of cables in conduits is strongly discouraged. If such a lubricant must be used, verify the acceptability of the lubricant to be used with the cable manufacturer prior to using such a lubricant.  Lubricants that harden after installation are prohibited. Provide complete product data to the University for review. 
Under no circumstance shall "channel locks" or other pliers to be used for connector modules.
Cables, whose jackets are appropriately rated/marked for the particular environment, may be run exposed above ceilings, provided the cabling is supported independent of other utilities such as conduits, pipes, and the ceiling support systems. Cables laid directly on the ceiling panels are prohibited. The use of cable ties shall be done in accordance with the cable manufacturer's requirements.  The cable jacket composition must meet California Building codes.
Equipment racks and cabinets shall be bolted to the floor in the location shown on drawings.  Earthquake mounting brackets that come with each relay rack kit shall be screwed to studs, not drywall.
Cable that is damaged or exceeds recommended installation parameters during installation shall be replaced before final acceptance at no additional cost to the University.
Install lacing bars to restrain cables, prevent straining connections, and prevent bending cables to smaller radii than minimums recommended by manufacturer.
Exceeding the cable’s maximum pulling tension is prohibited.
Cable raceways, when required, filled greater than the CEC maximum fill for the particular raceway type is prohibited.
FIRESTOPPING
Comply with requirements in Section 07 8413 "Penetration Firestopping."
Comply with TIA-569-D, Annex A, "Firestopping."
Comply with "Firestopping Systems" Article in the BISCI "Telecommunications Distribution Methods Manual."
Use of concrete or other non-removable substance for firestopping on cable trays, wireways, or conduits is prohibited.  Use of this method will require replacing cables affected. This requirement applies to maintaining fire ratings of floors penetrated by conduits or devices designated for use by voice and data cabling.
Openings created by or for the Work of this project and left unused shall also be sealed as part of this Work.
SPECIFIC SYSTEM INSTALLATION REQUIREMENTS
New communications cabling shall comply with California Electrical Code, Articles 725, 760, 770, and 800.  Copper cabling shall bear CMP (Plenum Rated), CM/CMR (Riser Rated) or appropriate markings for the environment in which they are installed. Fiber optic cabling or tube cabling shall bear OFNP (Plenum Rated), OFNR (Riser Rated) or appropriate markings for the environment in which they are installed. Cable used underground shall be outside plant rated.  Upon entering a facility, the cable shall be transitioned to the appropriate cable type outlined in the CEC or shall be run to its destination within in conduit.
[bookmark: _Toc353205309][bookmark: _Toc353260796][bookmark: _Toc354230242][bookmark: _Toc354230519][bookmark: _Toc354230848][bookmark: _Toc354389158][bookmark: _Toc354555807][bookmark: _Toc354555997][bookmark: _Toc354556721][bookmark: _Toc354557238][bookmark: _Toc354800185][bookmark: _Toc354806706][bookmark: _Toc354816409][bookmark: _Toc354816622][bookmark: _Toc354818580][bookmark: _Toc354818975][bookmark: _Toc354819060][bookmark: _Toc354906925][bookmark: _Toc356005798][bookmark: _Toc356014521][bookmark: _Toc356015868][bookmark: _Toc356019538][bookmark: _Toc357503774][bookmark: _Toc357836509][bookmark: _Toc359053150][bookmark: _Toc370179534]Cable Pathways:
[bookmark: _Toc353205310][bookmark: _Toc353260797][bookmark: _Toc354230243][bookmark: _Toc354230520][bookmark: _Toc354230849][bookmark: _Toc354389159][bookmark: _Toc354555808][bookmark: _Toc354555998][bookmark: _Toc354556722][bookmark: _Toc354557239][bookmark: _Toc354800186][bookmark: _Toc354806707][bookmark: _Toc354816410][bookmark: _Toc354816623][bookmark: _Toc354818581][bookmark: _Toc354818976][bookmark: _Toc354819061][bookmark: _Toc354906926][bookmark: _Toc356005799][bookmark: _Toc356014522][bookmark: _Toc356015869][bookmark: _Toc356019539][bookmark: _Toc357503775][bookmark: _Toc357836510][bookmark: _Toc359053151][bookmark: _Toc370179535]In suspended ceiling and raised floor areas where duct, cable trays or conduit are not available, wiring shall installed  in bundles of 50 station wires or less, with half inch Velcro strips. Deforming the bundled cables geometry is prohibited.  Cable bundles shall be supported via "J" hooks attached to the existing building structure and framework at a maximum of five (5) foot intervals.  Plenum rated Velcro shall be used in appropriate areas.  In areas where 2 or more bundles are traveling in close proximity, use a Chatsworth Products Rapidtrak Cable support system. Adhere to the manufacturers’ requirements for bending radius and pulling tension of cables.
Cables attached to lift out ceiling grid supports or laid directly on the ceiling grid are prohibited.
Cables attached to or supported by fire sprinkler heads or delivery systems, piping or ductwork supports, or other environmental sensor located in the ceiling air space are prohibited.
Take responsibility for damage to existing or new surfaces or work disrupted as a result of the Work.  Repair of surfaces, including painting, shall be included as necessary.
Typical outlet layout:
Typical outlet consists of (3) Cat6 plenum rated cables, with the exception of wireless, wall phones, and print/copier/fax machines. (As noted on the plans)  The numbering scheme of the cables/jacks is as follows: each cable/jack is a numerical identification only.  (i.e. 1, 2, 3, 4…)  University does not use letters in the designation.  If a new construction, the count would naturally start at 1, and in remodels the identification will begin at the next available count, (please contact University’s Representative for guidance).
Placement of cabling:
Campus standards of cable placement (running from jack to terminal) consist of a separate support system above the drop ceiling.  If penetrating rated construction, these cables are to be placed in a conduit structure, acceptable to the Designated Campus Fire Marshal fire rated system.  In the terminal room, a cable tray or separate cable support system is to be used to adhere to the EIA/TIA 568A&B installation method.
Removal of old or no longer used cabling is required, “old” Cat3 or other substandard cabling shall be removed during this installation process.
Termination of Cabling:
At the jack, the cable is to be installed onto a matching system Molex Data Gate jack.  The campus standard termination method is the 568B wiring configuration, using proper IDC 110 termination tool.  (I.e. use of a screwdriver or snips is prohibited, as it will not pass the cable testing steps).
In the terminal room, the cabling is to be routed in an acceptable manner, (please contact University’s Representative for guidance) and terminated on the Belden Nordx wall termination system.  Use the proper “BIX” termination blade or tool to make these terminations, a 110, or Krone punch tool will not work, and will actually damage the BIX connector block.  If you are unfamiliar with this type of termination system, please contact the University’s Representative for a quick demonstration.
The number, labeling scheme is as follows: the jack at the wall and the corresponding position on the BIX shall be the same, the color of the BIX labels will be provided by the material list at the end of this scope.
[bookmark: _Toc384026577][bookmark: _Toc384775730][bookmark: _Toc423179506]GENERAL INSTALLATION DESCRIPTION
The structured cabling system shall generally consist of the following subsystems:
Work Area Subsystem
Horizontal Subsystem
Administration Subsystem
Backbone Subsystem
Equipment Subsystem
[bookmark: _Toc384026580][bookmark: _Toc384775733][bookmark: _Toc423179509]Work Area Subsystem: The connection between the information outlet and the station equipment in the work area is provided by the Work Area Subsystem.  It consists of cords, adapters, and other transmission electronics.
Provide wiring or cords that connect terminal devices to information outlets.  This includes mounting cords and connectors, as well as extension cords. 
[bookmark: _Toc384026581][bookmark: _Toc384775734][bookmark: _Toc423179510]Horizontal Subsystem: The Horizontal Subsystem provides connections from the horizontal cross connect to the information outlets (IO) in the work areas.  It consists of the horizontal transmission media, the associated connecting hardware terminating this media and IO in the work area.  Each floor of a building is served by its own Horizontal Subsystem
Horizontal Cabling
Provide horizontal cables to connect each information outlet to the backbone subsystem as shown on the drawings.  
Unless otherwise noted on the floor plans or within this document, the type of horizontal cables used for each work location shall be 4-pair unshielded twisted pair (UTP)
The 4‑pair UTP cables shall be run using a star topology format from the administration subsystem to every individual information outlet.  Cable routes, other than those dictated on the drawings, are to be approved by University’s Representative prior to installation.
The length of each individual run of horizontal cable from the administration subsystem to the information outlet shall not exceed 295-ft.
Observe the bending radius and pulling strength requirements of the 4‑pair UTP cable during handling and installation.  
Each run of cable between the termination block and the information outlet shall be continuous without joints or splices.
In suspended ceiling areas and raised floor areas (if shown on drawings) where walker duct, cable trays or conduit are not available, bundle station wiring with approved ties at appropriate distances using a Velcro with 30% overlap.  The cable bundling shall be supported via "J" hooks attached to the existing building structure and framework at the appropriate intervals not to exceed 5 ft. and with the proper sway or seismic bracing.  
If the interior of walls are not obstructed, conceal horizontal distribution wiring internally within the walls.  If such obstructions exist, secure written approval by University’s Representative prior to the use of an alternate method.  
If required to remove ceiling tiles, such Work shall not break or disturb grid.  Removal of the ceiling grid must be coordinated with the University’s Representative.  Existing ceiling insulation shall be replaced in its original location.  A digital video or photographs to be taken of the ceiling area, time and date stamped of before and after, to be provided in disk form (CD/DVD) to University’s Representative, to prevent claims of ceiling damages, or ceiling system while cables were being installed.
The 4 pair UTP cable shall be Underwriters Laboratories (UL) listed type CMP as stated later in this section.
Provide University’s Representative with detailed cable run diagrams for cable runs within raised floors (if shown on plans) detailing exact locations of cable for review and written approval by University’s Representative.
Conduit runs shall not exceed 100 feet or contain more than two 90 degree, or 180 degrees of cumulative of offsets or bends without using appropriately sized pull boxes. 
Station cables and tie cables installed within ceiling spaces shall be routed through these spaces at right angles to electrical power circuits.
Each station cable shall have 10 feet of service loop at rack or wall field end. Each station cable shall have 5 feet of service loop at station outlet end in areas with T-bar ceilings and 6 inches of service loop at station outlet end in areas with hard lid or exposed ceilings.
[bookmark: _Toc384026582][bookmark: _Toc384775735][bookmark: _Toc423179511]Administration Subsystem: The Administration Subsystem links the subsystems together.  It consists of labeling hardware for providing circuit identification and patch cords or jumper wire used for creating circuit connections at the cross connects.  New wall field layouts to be approved by University’s Representative prior to installation. 
Separate termination fields shall be created for voice, data and building service applications.
[bookmark: _Toc384026583][bookmark: _Toc384775736][bookmark: _Toc423179512]Provide cross-connect wire for cross connection and inter‑connection of termination fields.  An average of (1) one box of Category 6 jumper wire to be placed in each terminal room, MDF or IDF Belden Part number #24577B15
Provide unshielded 24 AWG multi‑pair copper cables and optical cables as the riser cables.  The cable shall support voice and data applications.  Observe the bending radius and pulling strength requirements of backbone cables during handling and installation.
[bookmark: _Toc384026584][bookmark: _Toc384775737][bookmark: _Toc423179513]Equipment Room Subsystem: The Equipment Subsystem consists of shared (common) electronic communications equipment in the equipment room or telecommunications closet and the transmission media required to terminate this equipment on distribution hardware.
PROJECT DIRECTION
Single Point of Contact: Contractor will provide an English proficient, single point of contact, i.e., Project Manager, to speak for the Contractor and to provide the following functions:
Initiate and coordinate tasks with University’s Representative, and others as specified by University’s Representative.
Provide day-to-day direction and on-site supervision of Contractor personnel.
Ensure conformance with Contract provisions.
Participate in weekly site Administrative Requirements.
This individual will remain as Project Manager for the duration of the project.  The Contractor may change Project Managers only with the University’s Representative’s written approval.
[bookmark: _Toc384026586][bookmark: _Toc384775739][bookmark: _Toc423179515]As Built Documentation: Within fifteen (15) days after the completion of work, As-Builts are required in electronic format. 
A clean PDF copy of the redline floor plan with good penmanship, may be required to be provided to the University prior to project completion. This working drawing must include the final proposed cable numbers, locations, and room numbers.  This shall be provided within 72-hours of a request from the University’s Representative.
INSTALLATION
Comply with EIA/TIA 568B standards and manufacturers installation guidelines. Exceeding the maximum pulling tensions of the specified distribution cables is prohibited and cable bends radius shall be maintained during the placement.  Failure to follow the appropriate guidelines will require, in a timely fashion, additional material, and labor necessary to properly rectify the situation to the satisfaction and written approval of the University’s Representative.  Cables damaged during implementation shall be replaced.
Bonding and Grounding: Provide an approved ground at new distribution frames.  Ensure ground continuity by properly bonding cabling, closures, cabinets, service boxes, and framework.  Grounds shall consist of a minimum #6 AWG copper wire and shall be supplied from an approved building ground and bonded to the main electrical ground.  Cable sheaths and splice cases shall be grounded to a Telecommunications Ground Bus in accordance with EIA/TIA-607 Grounding must be in accordance with the CEC, EIA/TIA-607, and standard industry practices.
Power Separation: Distribution cabling alongside power lines, or share the same conduit, channel or sleeve with electrical apparatus is prohibited.
Miscellaneous Equipment: Provide necessary screws, anchors, clamps, tie wraps, distribution rings, wire molding (MC/MDF & TC/IDF locations), miscellaneous grounding and support hardware, etc., necessary to facilitate the installation of the System.  
Special Equipment and Tools: Provide special installation equipment or tools necessary to properly complete the System.  This may include, and not limited to, tools for terminating cables, testing and splicing equipment for copper/fiber cables, communication devices, jack stands for cable reels, or cable winches.
Labeling: Provide printed labels for new cables and cords or existing modified, distribution frames, and outlet locations, in accordance with the specifications.  No labels are to be written by hand.   
Cable Storage: Roll or store cable reels with an appropriate underlay and the prior written approval of University’s Representative.
Cable Records: Maintain conductor polarity (tip and ring) identification at the main equipment room (switch room), risers, and station connecting blocks in accordance with industry practices, and only in locations authorized by the University’s Representative. 
[bookmark: _Toc384026589][bookmark: _Toc384775742][bookmark: _Toc423179517]CABLE TRAY INSTALLATION
Install cable trays according to NEMA VE 2.
Install cable trays as a complete system, including fasteners, hold-down clips, support systems, barrier strips, adjustable horizontal and vertical splice plates, elbows, reducers, tees, crosses, cable dropouts, adapters, covers, and bonding.
Install cable trays so that the tray is accessible for cable installation and all splices are accessible for inspection and adjustment.
Remove burrs and sharp edges from cable trays.
Fasten cable tray supports to building structure and install seismic restraints if required by California Building Code.
Make changes in direction and elevation using manufacturer's recommended fittings.
Make cable tray connections using manufacturer's recommended fittings.
Ground cable trays according to California Electric Code unless additional grounding is specified.  
DAMAGES
Repair damages to portions of the existing building caused by the Work, from its employees or subcontractors; including and not limited to:
Damage to existing building caused by the movement of tools, materials, or equipment.
Damage to existing component(s) of the construction spaces.
Damage to the existing electrical distribution system.
Damage to the existing electrical, mechanical, life safety or other systems caused by inappropriate operation or connections caused by the Work.
Damage to the materials, tools, or equipment of the University, its consultants, agents and lessees.
[bookmark: _Toc384026590][bookmark: _Toc384775743][bookmark: _Toc423179518]PENETRATIONS OF WALLS FLOORS AND CEILINGS
Unless specifically shown on the drawings, make no penetration of floors, walls, or ceiling without the prior written approval of the University’s Representative.
Penetrations through acoustical walls or other walls for cable pathways or cables shall be sealed in compliance with applicable code requirements and as directed by University’s Representative.
Penetrations through fire-rated walls for cable pathways or cables shall be sealed as required by code or as directed by University’s Representative.  Work together with the General Contractor and other subcontractors to coordinate and develop fire stopping methods prior to cable installation. Prior to the commencement of on-site activities, submit to University’s Representative, details of special systems to be used.  
[bookmark: _Toc384026593][bookmark: _Toc384775746][bookmark: _Toc423179520]TESTING
Provide competent, factory-trained engineers or technicians, authorized by the manufacturer of the cabling system, to technically supervise and participate during tests.
Testing is required on new cabling (100% testing) including terminations by other parties.  The testing will comply with applicable EIA/TIA 568A, B, & C1, and ANSI/TIA-1152 standards electronic handheld cable certification test set such as Fluke, JDSU, Agilent, etc.  Submit test result in both email attachment and hard copy formats. Test documentation shall be provided in RAW and PDF format.  Include the name of the project, the project number, and contract number, the date of the testing, the name of the testing technician, test equipment calibration date, and the cables tested.
Testing and certification equipment shall have valid factory certified calibration within the past 365 days of the date that testing is performed. 
Cables and termination hardware shall be 100% tested for defects in installation and to verify cable performance under installed conditions.  Conductors of each installed cable shall be verified usable before system acceptance.  Defects in the cable system installation including and not limited to cable, connectors, feed-through couplers, patch panels, splices, and connector blocks shall be repaired or replaced to ensure 100% useable conductors for new cables installed.
The test shall be recorded as pass/fail (*fail are unacceptable) as indicated by the test set in accordance with the manufacturer’s recommended procedures, and referenced to the appropriate cable identification number and circuit or pair number.  Faults in the wiring shall be corrected and the cable re-tested before final acceptance.
Each installed backbone copper cable shall be tested for installed length using a Time Domain Reflectometer (TDR) type device.  Test cables from patch panel to patch panel, block to block, patch panel to outlet, or block to outlet, as appropriate.  The cable length shall conform to the maximum distances set forth in the TIA/EIA-568-C2 Standard.  Cable lengths shall be recorded, referencing the cable identification number and circuit or pair number.  For multi-pair cables, the shortest pair length shall be recorded as the length for the cable.
Category 6, and category 6A data cable shall be performance verified using an automated level IIIe test set.  Factory calibrated permanent link adapters shall be used for testing.  This test set shall be capable of testing for the continuity and length parameters defined above, and provide results for the following tests:
Category 6:
Insertion Loss (IL)
Near End Crosstalk (NEXT)
Power Sum Near End Crosstalk (PS NEXT)
Attenuation to Crosstalk Ratio – Near End (ACR-N)
Power Sum Attenuation to Crosstalk Ratio – Near End (PS ACR-N)
Far End Crosstalk (FEXT)
Attenuation to Crosstalk Ratio – Far end (ACR-F)
Power Sum Attenuation to Crosstalk Ratio – Far End (PS ACR-F)
Return Loss (RL)
Wire Map
Propagation Delay
Delay Skew
Length
Additional Tests for category 6A:
Power Sum Alien Near End Crosstalk (PS ANEXT)
Power Sum Alien Attenuation-to-Crosstalk-Ratio from the far end (PS AACR-F)
Test fiber optic cable using a TIA compliant Tier 1 Power Meter & Tier 2 OTDR of installed strands. Ensure that the proper factory Test Reference and launch Cords are used.
Perform Bi-directional Power Meter testing using the one jumper reference in compliance of the following standards:
Multi-Mode: ANSI/TIA-526-14-C-2015
Single-Mode: ANSI/TIA-526-7-A
Perform Bi-directional OTDR testing with an appropriate launch and tail fiber in compliance of the following standards:
ANSI/TIA-568-C
Test results shall be automatically evaluated by the equipment, using the most up-to-date criteria from the TIA/EIA Standard, and the results shown as pass/fail.  Test results shall be printed directly from the test unit or from a download file using an application from the test equipment manufacturer.  The printed test results shall include each test performed, the expected test result, and the actual test result achieved.
When repairs and re-tests are performed, the problems found and corrective actions taken shall be noted, and both the failed and passed test data shall be recorded.
[bookmark: _Toc384026594][bookmark: _Toc384775747][bookmark: _Toc423179521]COMPLETION OF WORK
At the completion of the System, restore to its former condition, aspects of the project site and on a daily basis, recycle, or remove waste and excess materials, rubbish debris, tools and equipment resulting from or used in the services provided under this Contract.  Clean up, restoration, and removal noted above will be at no additional cost to University.  University’s Representative may upon notice perform the necessary clean up and deduct the costs thereof from amounts due or to become due. Remove trash from the areas working in and bring trash and debris to Contract provided dumpster, unless otherwise approved. 
[bookmark: _Toc353179618][bookmark: _Toc353190898][bookmark: _Toc353205366][bookmark: _Toc353260853][bookmark: _Toc354230299][bookmark: _Toc354230576][bookmark: _Toc354230905][bookmark: _Toc354389215][bookmark: _Toc354555864][bookmark: _Toc354556054][bookmark: _Toc354556778][bookmark: _Toc354557295][bookmark: _Toc354800242][bookmark: _Toc354806763][bookmark: _Toc354816466][bookmark: _Toc354816680][bookmark: _Toc354818638][bookmark: _Toc354819118][bookmark: _Toc354906987][bookmark: _Toc356005860][bookmark: _Toc356014583][bookmark: _Toc356015930][bookmark: _Toc356019600][bookmark: _Toc357503840][bookmark: _Toc357836575][bookmark: _Toc359053216][bookmark: _Toc370179605][bookmark: _Toc384026596][bookmark: _Toc384775749][bookmark: _Toc423179522]INSPECTION
On-going inspections shall be performed during construction by the University’s Representative.  Work shall be performed in a high quality manner and the overall appearance shall be clean, neat, and orderly.  
[bookmark: _Toc423179525]MISCELLANEOUS PROJECT REQUIREMENTS
Site Cleaning.  Throughout the progress of the plant construction, keep the working area free from debris. Remove from the premises rubbish resulting from Work.  On a daily basis and at the completion of its Work and to the extent possible, leave the premises in a clean and finished condition.
Conduits.  Backbone cabling will run through dedicated low voltage conduits.  New conduits will be supplied with a pull string.  Supply pull string and pull rope for the installation of new or future cables in existing conduits.  For conduits left with available capacity (to be determined by the University), replace pull strings with 1200 lb. fiber optic pull tape during the course of their work.  Seal conduits with an approved sealing compound.
Cabling and Termination Identifications.  New cabling shall be of the type specified herein.  Conflicts between cabling types specified and code or design requirements shall be submitted to University’s Representative for review and final disposition.  Cabling shall be neatly laced, dressed, and adequately supported.  Cabling must be concealed to the fullest extent possible.  In addition, a numbering and marking scheme must be used to identify cable and cabling terminations.  Cables, regardless of length, shall be marked and numbered at both ends.  Marking codes and methodologies shall correspond to the instructions in this specification.
Safety Requirements.  Use appropriate personnel and display warning signs, signals, flags, and barricades at the work site to ensure adherence to safety regulations and as prudence requires.
Specification / Drawing Status.  Specifications and drawings related to this project will be “frozen” after shop drawing approval.  The University reserves the right to negotiate future changes. 
END OF SECTION









STRUCTURED CABLING FOR FACILITIES MANAGEMENT
27 1003 - 2
