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SECTION 27 16 19: Communications Patch Cords, Station Cords and Cross Connect Wire
Patch cords - Optical Fiber, 10GbE Multimode

PART 1 GENERAL

1.1 Summary

A. SCOPE OF WORK

1. This section includes minimum requirements for product design, quality, and performance, including preparation and installation of optical fiber patch cords. These requirements are specific to 10 Gigabit Ethernet (10 GbE) fiber cabling systems. Fiber patch cords for 10GBASE-SX/SW applications utilize laser-optimized multimode fiber for high-bandwidth transmission.
2. Optical fiber patch cords are used to connect workstation equipment to communications outlets.  Fiber patch cords are also used in horizontal and backbone cross connect locations in the equipment room (ER), or telecommunications room (TR).  Fiber patch cords for the equipment connections complete the structured cabling channels that deliver service to the network user. Horizontal cabling is fully deployed and terminated in the outlet prior to workstation cord connection.  Backbone cabling is fully deployed from the ER to each TR prior to connecting equipment cords. Compliance to codes and standards is required for installation.
3. This section includes specific requirements for the following: 
a) Patch Cords – Optical Fiber, 10GbE Multimode

4. Related Sections from Division 27: Communications

a) 27 05 53 Identification for Communications Systems

b) 27 13 23 Communications Optical Fiber Backbone Cabling

c) 27 15 23 Communications Optical Fiber Horizontal Cabling

5. Related Sections from Division 01: General Requirements

a) 01 11 00 Summary of Work

b) 01 25 13 Product Substitution Procedures

c) 01 33 00 Submittal Procedures

d) 01 43 00 Quality Assurance

e) 01 45 00 Quality Control

f) 01 60 00 Product Requirements

g) 01 86 29 Communications Performance Requirements

1.2 QUALITY ASSURANCE

A. Fiber patch cords shall be installed according to recognized installation practices, and applicable codes and standards.  

B. Installed fiber patch cords shall be manufactured by an ISO 9001 Certified facility.

C. Installed fiber patch cords shall be free from defects in material or workmanship from the manufacturer, and shall be of the quality indicated.

D. Specified fiber patch cords are based on acceptable manufacturers listed in the Construction Documents.

E. All methods of construction that are not specified in the contract documents shall be subject to control and approval by the Owner or Owner’s Representative.

F. Installed fiber patch cords shall be lot-traceable by date code.

G. All critical internal manufacturing operations for patch cords shall have documented in-process inspection and testing according to ISO 9001.

H. Fiber patch cords shall be factory tested 100% for insertion loss on each end.

I. Fiber patch cord connector end-face shall be visually inspected in-process 100% during manufacturing for polish quality.  Connector ferrules shall be clean and free from epoxy residue, polishing slurry, oils, or any other foreign matter.   

J. Where “approved equal” is stated, any substitute product shall be equivalent to all requirements specified, and is subject to approval. 

K. Materials and work specified in this document shall comply with, and are not limited to the applicable requirements of standards, codes, and publications listed below:

1. ANSI/TIA/EIA-568-B.1, Commercial Building Telecommunications Cabling Standard (and all published addenda), Part 1: General Requirements, 2001.

2. ANSI/TIA/EIA-568-B.3, Optical Fiber Cabling Components Standard, 2000.

ANSI/TIA/EIA-568-B.3-1, Optical Fiber Cabling Components Standard, Addendum 1: Additional Transmission Performance Specifications for 50/125 μm Optical Fiber Cables, 2002.

3. ANSI/TIA/EIA-604-2-A, FOCIS 2 Fiber Optic Connector Intermateability Standard for ST Connectors, 2003. 

4. ANSI/TIA/EIA-604-3-A, FOCIS 3 Fiber Optic Connector Intermateability Standard for SC Connectors, 2000. 

ANSI/TIA/EIA-604-10-A, FOCIS 10 Fiber Optic Connector Intermateability Standard for LC Connectors, 2002.

5. ANSI/TIA/EIA-526-14-A, Optical Power Loss Measurements of Installed Multimode Fiber Plant: OFSTP-14A, 1998.

6. TIA/EIA-TSB-125, Guidelines for Maintaining Optical Fiber Polarity Through Reverse-Pair Positioning, 2001.

7. TIA/EIA-TSB-140, Additional Guidelines for Field Testing Length, Loss, and Polarity of Optical Fiber Cabling Systems, 2004

8. ANSI/TIA/EIA-492AAAC, Detail Specification for 850nm Laser Optimized 50 Micron Core Diameter/125 Micron Cladding Diameter Class Ia Graded Index Multimode Optical Fibers, 2002.

9. ANSI/TIA/EIA-569-B, Commercial Building Standard for Telecommunications Pathways and Spaces, 2003.

10. ANSI/TIA/EIA-606-A, Administration Standard for Commercial Telecommunications Infrastructure, 2002. 

11. ANSI J-STD-607-A, Commercial Building Grounding and Bonding Requirements for Telecommunications, 2002.

12. ANSI/TIA/EIA-942, Telecommunications Infrastructure Standard for Data Centers, 2005.

13. IEEE 802.3, Information Technology – Telecommunications and Information Exchange between Systems – Local and Metropolitan Area Networks – Specific Requirements Part 3: Carrier Sense Multiple Access with Collision Detection (CSMA/CD) Access Method and Physical Layer Specifications, 2005.

14. ISO/IEC 11801, Information Technology – Generic Cabling for Customer Premises, 2002.

15. ISO/IEC 18010, Information Technology – Pathways and Spaces for Customer Premises Cabling, 2005. 

16. ISO/IEC 14763-1, Information Technology – Implementation and Operation of Customer Premises Cabling – Part 1: Administration, 2004.

17. BS EN 50173-1, Information Technology – Generic Cabling Systems – Part 1: General Requirements, 2002. 

18. BS EN 50174-1, Information Technology – Cabling Installation – Part 1: Specification and Quality Assurance, 2001

19. National Fire Protection Association, Inc., NFPA 70: National Electric Code (NEC), 2005.

a) NEC Article 800: Communications Circuits

b) NEC Article 770: Optical Fiber Cables and Raceway

20. CSA C22.1-06, Canadian Electric Code (CEC), 2006

21. Underwriter’s Laboratory, Inc., UL1863: Standard for Safety – Communications Circuit Accessories, 4th Ed, 2004.

22. Telecommunications Distribution Methods Manual, 10th Ed., Building Industry Consulting Services International (BICSI), 2003.
23. Information Transport Systems Installation Manual, 4th Ed., Building Industry Consulting Services International (BICSI), 2004.

24. U.S. Public Law 336. 101st Congress, ADA: Americans with Disabilities Act of 1992. 

1.3 SUBMITTALS

A. Section 27 16 19 Specification Text

B. Product Data Sheet

C. Product Catalog Literature

D. Product Drawing

1.4 references

A. Master Format, 2004 Ed., The Construction Specifications Institute, 2004.

B. The Project Resource Manual, CSI Manual of Practice, 5th Ed., The Construction Specifications Institute, 2005.

1.5 WARRANTY

A. Product is warranted free of defects in material or workmanship.

B. Product is warranted to perform the intended function within design limits.

C. Installed fiber patch cords may be granted a full channel warranty by Hubbell Premise Wiring under the conditions stated below.

1. Construction is performed by an installer that is certified by the Hubbell Mission Critical( warranty program.

2. Contractors performing the certified installation are properly registered in the Hubbell Mission Critical( warranty program.

3. The fiber link components are supplied entirely by Hubbell (including patch cords and connecting hardware).

4. Cable used in the installation is qualified and recognized by Hubbell.

5. Fiber links in the installation are properly documented and tested with a “PASS” result.  (See “Field Quality Control – Testing” in PART 3 of this document for testing details).

6. Required test results and project documentation is submitted to Hubbell by the registered contractor.

PART 2 Products

PART 2 patch cords – Optical fiber, 10 Gbe Multimode

PART 2 Design requirements

PART 2 Optical fiber patch cords, in SC or LC duplex versions, shall be constructed with aramid-reinforced PVC loose-jacket duplex cable, with optical fibers having a 900-micron PVC buffer coating diameter.  Optical fiber used in 10 GbE patch cords shall be laser optimized 50 micron multimode, per ANSI/TIA/EIA-492AAAC, with no substitutes.

PART 2 Multimode 50 micron core optical fiber within the patch cord cable shall be graded index type in accordance with ANSI/TIA/EIA-492AAAC, with the following specifications:

PART 2 Core diameter:  50 +/-3.0 microns

PART 2 Cladding diameter:  125 +/- 2.0 microns

PART 2 Core/cladding concentricity:  less than 3.0 microns

PART 2 Core non-circularity:  6% maximum

PART 2 Proof test:  100 kpsi

PART 2 Effective modal bandwidth:  2000 MHz•km
PART 2 Coating diameter:  245 +/-15 microns

PART 2 Buffer diameter: 900 microns nominal
PART 2 Connector terminations on each end of the fiber patch cord shall be heat-cured epoxy type with a machine polish, inspected 100% for polish quality and mated-pair insertion loss. 

PART 2 Epoxy volume within each connector shall be sufficient to properly surround and strain relieve the fiber and buffer layer at the buffer/fiber transition inside the connector body.

PART 2 Optical fiber patch cords shall be supplied in a sealed plastic bag with dust caps installed on each end, with insertion loss test results included. 

PART 2 Optical fiber patch cords shall be available in standard lengths of 1, 2, 3, and 5 meters.  Special lengths shall be available on a make-to-order basis.

PART 2 Optical fiber patch cords shall be manufactured with industry standard SC or LC connector terminations on each end.

PART 2 Factory mounted connectors on each end of the patch cords shall comply with the applicable ANSI/TIA/EIA-604 Intermateability standard.

PART 2 Optical fiber patch cords shall also be available in hybrid combinations of SC and LC terminations.  Special length hybrid patch cords shall be available on a make-to-order basis.

PART 2 Buffered fiber strands within the cable jacket shall be surrounded by aramid (Kevlar) material serving as a strength member.

PART 2 The aramid (Kevlar) strength member shall be mechanically secured at each connector to provide tensile strain relief of the optical fiber.

PART 2 Additional strain relief of the buffered fiber shall result from crimping the rear of the connector during termination.

PART 2 Duplex fiber patch cords shall be a zip-cord cable construction with jacket cross-section dimensions of 3.0 mm X 6.0 mm for SC style.  Duplex LC cords shall have jacket cross-section dimensions of 1.6 mm X 3.0 mm. 

PART 2 Duplex fiber patch cords shall have reverse-pair polarity according to ANSI/TIA/EIA-568-B.3 and TIA/EIA-TSB-125.

PART 2 Cable jacket shall be marked with the cable manufacturer, UL Optical Fiber Non-Metallic Riser rating (Type OFNR) designation, lot number, and fiber core/cladding diameter designation. 

PART 2 Fiber A-B polarity shall be clearly marked on each end of duplex patch cords. 

PART 2 Optical fiber patch cord jacket color shall be aqua blue, specifically for 50 micron laser optimized multimode fiber cables. 

PART 2 Fiber patch cord connector materials shall be as follows:

PART 2 SC and LC Ferrules: zirconium ceramic 

PART 2 SC and LC housings: injection molded thermoplastic

PART 2 Dust Cap: nylon or PVC

PART 2 Strain relief boot: UL94-V0 molded PVC
PART 2 Strain relief boot on all connectors shall be beige.

PART 2 SC or LC connector outer housing shall be beige for.

PART 2 PERFORMANCE REQUIREMENTS
PART 2 Multimode 50 micron laser optimized patch cords shall have a maximum mated-pair insertion loss of 0.60 dB per end, with a minimum return loss of –20 dB.

PART 2 Fiber patch cords shall exceed 10 Gigabit Ethernet performance requirements of IEEE 802.3 standard.

PART 2 Fiber patch cords shall exceed the mechanical reliability requirements for tensile, flex, twist and impact as specified in ANSI/TIA/EIA-568-B.3, Annex ‘A’.

PART 2 Fiber patch cords shall exceed the environmental reliability requirements for high/low temperature and humidity as specified in ANSI/TIA/EIA-568-B.3, Annex ‘A’.

PART 2 PRODUCTS SPECIFIED - HUBBELL PREMISE WIRING PART NUMBERS

PART 2 The Hubbell 10GbE laser optimized multimode fiber patch cords listed in the tables below comply with all requirements specified in this document.

	Optical Fiber Patch cords, 10 Gbe

Fiber Type
	Hubbell Catalog No.

Sc to SC Duplex
	hubbell Catalog No.

lc to lc duplex
	hubbell Catalog No.

sc to lc duplex

	50/125 MM
	DFPCSCSCEXMM
	DFPCLCLCEXMM
	DFPCLCSCEXMM


NOTE:  Substitute “X” with standard lengths of 1, 2, 3, 5 meters

PART 3 – Execution

PART 3 PREPARATION

PART 3 Prior to field termination, horizontal or backbone fiber cabling shall be fully deployed throughout the building according to applicable codes and standards.

PART 3 Telecommunications outlet locations, patch panels in each TR, and patch panels in the ER shall be installed and terminated complete per manufacturer’s instructions, and applicable codes and standards.

PART 3 Where applicable, any consolidation point or MUTOA locations shall be permanently mounted and terminated complete.

PART 3 Faceplates at each outlet shall be assembled complete and properly mounted.  

PART 3 INSTALLATION

PART 3 Remove fiber patch cords from bags and apply channel or port identification labels per specification.  Patch cord lengths should match the distance between connection points, with enough slack for cable management and bend radius control.

PART 3 For panel cross-connections in the ER or TR, lay the patch cords into front cable organizer.  Remove dust caps and plug the patch cords into the respective panel ports.  Installed fiber patch cords should be neat, with no kinks, tangles, or tight bends.     

PART 3 To connect workstation equipment to the outlet, route the patch cord behind furniture and plug into the network port.  Patch cords should not interfere with the operator space or electrical cords.  (Note: workstation cords are normally installed after placement of office furniture).

PART 3 Patch cord minimum installed bend radius shall be 1.1 in. (3.0 cm). 

PART 3 FIELD QUALITY CONTROL – TESTING

PART 3 If required, fiber patch cords are field tested only as part of a completely installed horizontal or backbone cable channel.  A fiber channel includes the installed permanent link with the patch cords connected on each end.

PART 3 For testing an installed fiber cable channel, including the patch cords, each channel in the horizontal and backbone cabling system shall be identified and tested individually for dB insertion loss, using an industry standard optical loss test set (OLTS).

PART 3 (   DANGER: do not view ends of live fibers, with or without a microscope. 

PART 3 Each channel, including patch cords on each end, shall be within the dB insertion loss limit (or budget) assigned to each channel.  NOTE: The channel insertion loss budget is based on the cable length and number of mated connectors.

PART 3 If testing is required per TIA/EIA-TSB-140, Tier 2, an OTDR trace of each channel must be performed in addition to the dB insertion loss measurement.  Local attenuation events within the fiber channel, as measured with the OTDR, shall be within prescribed limits.

PART 3 Completed test reports shall be submitted per contract requirements of Division 01 Section 01 33 19: Field Test Reporting.

PART 3 See “Warranty” in PART 1 for provisions of the Hubbell channel full coverage warranty. 
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