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SECTION 27 15 43: Communications Faceplates and Connectors
Connectors - optical fiber, st and SC Non-adhesive

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 ST and SC optical fiber connectors.  Fiber connectors described in this section utilize a mechanical type termination, requiring no adhesives or heat curing.
2. Optical fiber connectors are used to terminate backbone distribution cable in the Equipment Room (ER), and in the Telecommunications Room (TR) inside commercial buildings.  Fiber connectors are also used in the Entrance Facility (EF) to terminate outside plant (OSP) cable between multiple buildings in a campus network.  Termination procedures in this section involve field polishing and inspection of polish quality.  Proper training of the installer for field connector termination is recommended.   Compliance to codes and standards is required for cable installation, connector termination, and field-testing.

3. This section includes specific requirements for the following:

a) Connectors – Optical Fiber, ST and SC Non-Adhesive 

4. Related Sections from Division 27: Communications

a) 27 13 23 Communications Optical Fiber Horizontal Cabling

b) 27 15 43 Communications Faceplates and Connectors

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

1.2 QUALITY ASSURANCE

A. Installation of fiber connectors shall be according to manufacturer’s instructions.

B. Fiber connectors and cable shall be installed according to recognized fiber installation practices.  Comply with applicable codes and standards.  

C. Product shall be manufactured by an ISO 9001 Certified facility.

D. Product shall be of the quality and manufacture indicated.

E. Product shall be free from defects in material or workmanship.

F. Specified product is based on acceptable manufacturers listed in the Construction Documents.

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

H. Product shall be lot-traceable by date code.

I. All critical manufacturing processes of the product shall have documented in-process inspections and production testing according to ISO 9001.

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.

3. Telcordia GR-1081-CORE, Generic Requirements for Field-Mountable Optical Fiber Connectors, 1995.

4. Telcordia GR-326-CORE, Generic Requirements for Singlemode Optical Connectors and Jumper Assemblies, 1999.

5. 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.

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

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

8. ANSI/TIA/EIA-526-7, Optical Power Loss Measurements of Installed Singlemode Fiber Plant: OFSTP-7, 1998.

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

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

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

12. ANSI/ICEA S-83-596-1994, Fiber Optic Premises Distribution Cable.

13. ANSI/TIA/EIA-492AAAA, Detail Specification for 62.5 Micron Core Diameter/125 Micron Cladding Diameter Class Ia Graded Index Multimode Optical Fibers, 1998.

14. ANSI/TIA/EIA-492AAAB, Detail Specification for 50 Micron Core Diameter/125 Micron Cladding Diameter Class Ia Graded Index Multimode Optical Fibers, 2002.

15. 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.

16. ANSI/TIA/EIA-492CAAA, Detail Specification for Class IVa Dispersion Unshifted Singlemode Optical Fibers, 1998.

17. ANSI/TIA/EIA-942, Telecommunications Infrastructure for Data Centers

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

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

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

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

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

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

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

25. 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

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

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

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

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

1.3 SUBMITTALS

A. Section 27 13 23.13 Specification Text

B. Product Data Sheet

C. Manufacturer’s Instructions

D. Product Catalog Literature

E. 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 2Quick connectors may be granted a full link 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 link components are supplied entirely by Hubbell (including patch cords for channel).

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 connectors - Optical fiber, St and SC non-Adhesive
PART 2 Design requirements 

PART 2 Connector basic design shall be an SC or ST-style connector body with a zirconium ceramic ferrule, having a rear inner bore designed specifically to accept a precision fiber crimp insert.  The crimp insert, fitted with an elastic tube inside, is crimped onto the optical fiber with a precision crimp tool specifically designed for the purpose.  The crimp insert is then secured within the connector body with a second crimp, using a second die cavity within same crimp tool.  Cleaving and polishing the connector tip is then performed to complete the termination.

PART 2 Each basic connector unit delivered shall consist of: (1) connector body, (1) crimp insert, (1) strain relief boot, and (1) plastic dust cap.  SC connectors have an additional plastic outer body included.

PART 2 ST and SC multimode connectors shall be suitable for both 50 micron and 62.5 micron multimode fiber core diameters, including laser optimized versions of either size.

PART 2 Multimode and singlemode connector materials shall be as follows:

PART 2 Ferrule: zirconium ceramic 

PART 2 Body: nickel plated brass

PART 2 ST Nut: nickel plated zinc

PART 2 Crimp insert: nickel plated annealed brass

PART 2 Elastic tube: thermoplastic/elastic extrusion 

PART 2 SC inner body and outer housing: molded thermoplastic

PART 2 Dust Cap: nylon or PVC

PART 2 Strain relief boot: UL94-V0 molded PVC

PART 2 ST and SC connectors, either multimode or singlemode shall require no adhesives.

PART 2 All standard mating and interface dimensions for ST style connectors shall comply with ANSI/TIA/EIA-604-2, FOCIS 2.  

PART 2 All standard mating and interface dimensions for SC connectors shall comply with ANSI/TIA/EIA-604-3, FOCIS 3.  

PART 2 Ferrule outside diameter for ST and SC singlemode connectors shall be 2.499mm +/-.0005mm.

PART 2 Ferrule outside diameter for ST and SC multimode connectors shall be 2.499mm +/-.001mm.

PART 2 ST and SC ferrule tip shall have a factory polished spherical radius of approximately 25.0 mm radius for multimode and singlemode versions.

PART 2 Ferrule inside diameter for multimode ST and SC connectors shall be 0.128mm +.003mm/-.001mm. 

PART 2 Ferrule inside diameter for singlemode ST and SC connectors shall be 0.126mm +.001mm/-.000mm. 

PART 2 Delivered connectors shall be capped on both ends to protect from contamination.

PART 2 Crimp insert shall have the elastic tube pre-installed inside.

PART 2 Elastic tube inside the crimp insert shall have a rear funnel shape to facilitate fiber feed into the tube, and to strain relieve the glass-to-buffer transition of the cable strand.

PART 2 Crimp insert shall have outer shoulders to facilitate locating into dies of the crimp tool.

PART 2 Crimp insert shall crimp directly over the exposed glass fiber using a precision high-compression flat crimp die in the crimp tool. 

PART 2 Crimp insert shall be identical for ST and SC connectors, either multimode or singlemode.

PART 2 Crimp inserts shall be available separately in packs of 12 or packs of 100, and shall be interchangeable with adhesive style ST and SC connectors.

PART 2 Crimp tool shall be available separately.

PART 2 Crimp tool shall be universal for terminating multimode or singlemode adhesive or non-adhesive connectors either with anaerobic or epoxy adhesive.

PART 2 ST and SC connector design and termination technique shall be independent of cable type or manufacturer.

PART 2 ST and SC connectors may be alternately terminated with anaerobic or epoxy adhesive by substituting the crimp insert with a polymer strain relief tube. 

PART 2 ST and SC strain relief boot shall be a Telcordia style slotted design for maximum flexural strain relief.

PART 2 Strain relief boot shall be black for multimode, and yellow for singlemode.

PART 2 SC outer housing shall be beige for multimode, and blue for singlemode.

PART 2 ST and SC connectors shall be available in Packs of 12, or bulk packs of 100 connectors.

PART 2 PERFORMANCE REQUIREMENTS
PART 2 All transmission performance parameters shall be independently verified by a UL or ETL third party testing organization.

PART 2 Properly installed ST and SC connectors shall exceed the 10 Gb/s Ethernet performance requirements of IEEE802.3.

PART 2 All mechanical and environmental performance parameters shall be independently verified to ANSI/TIA/EIA-568-B.3, Annex ‘A’, by a UL or ETL third party testing organization.

PART 2 Mating durability shall be rated for 500 cycles.

PART 2 Maximum crimp-induced attenuation by the crimp insert shall be 0.05 dB. 

PART 2 PRODUCTS SPECIFIED - HUBBELL PREMISE WIRING PART NUMBERS

PART 2 The Hubbell non-adhesive fiber connectors, tools, and accessories in the tables below comply with all requirements specified in this document.

	optical fiber connectors, non-adhesive       Multimode st and sc connectors
	Hubbell Catalog No. 

	SC Multimode, Pack or 12
	FCSCMQ12R

	SC Multimode, Pack of 100
	FCSCMQ100R

	ST Multimode, Pack of 12
	FCSTMQ12R

	ST Multimode, Pack of 100
	FCSTMQ100R


	Optical fiber connectors, non-adhesive singlemode st and sc connectors
	Hubbell Catalog No. 

	SC Singlemode, Pack of 12
	FCSCSQ12R

	SC Singlemode, Pack of 100
	FCSCSQ100R

	ST Singlemode, Pack of 12
	FCSTSQ12R

	ST Singlemode, Pack of 100
	FCSTSQ100R


	Optical fiber connectors, non-adhesive Termination Accessories
	Hubbell Catalog No. 

	Crimp Inserts, Pack of 12
	FCCI12

	Crimp Inserts, Pack of 100
	FCCI100

	Crimp Tool
	OFCMT04

	Replacement Crimp Die Set
	OFCMD04

	Cleave Tool
	OFCLV1

	Polishing Film
	OFLFP

	Polishing Puck
	OFPUCK

	Fiber Scribe Tool
	OFSCRIBE

	Fiber Strip Tool
	OFSTRIP2

	Tool Pouch Kit, 2Quick and OptiChannel
	OFTP02C

	400X Inspection Microscope
	OFSCOPE1

	Scribe Guide (Use with OFSCRIBE)
	OFSG

	Epoxy/Anaerobic Termination Kit – 2Quick/OptiChannel
	OFTK03C


PART 3 EXECUTION

PART 3 PREPARATION

PART 3 Cable should be fully deployed to the termination location.  Equipment cabinets or enclosures in which the cables are terminated shall be permanently installed in the proper location according to manufacturer’s instructions and applicable codes and standards.

PART 3 Cables should be fully dressed with service loops of individual fiber strands neatly coiled in the storage area of the enclosure or cabinet.

PART 3 INSTALLATION

PART 3 Follow manufacturer’s termination instructions.  Uncoil the 900-micron buffered strands of cable from the service loop and set-up for termination.

PART 3 Un-package the connector and remove the protective cap from each end.

PART 3 Slide the strain relief boot onto the fiber strand before stripping.

PART 3 With the proper strip tool, strip the fiber approx. 1.5”, and wipe the glass fiber firmly with an alcohol wipe.

PART 3 (   CAUTION: Do not nick or scrape the glass fiber with the strip tool.

PART 3 Mount the crimp insert into the crimp tool middle cavity.  Be sure crimp die is between the shoulders of the crimp insert.  Then feed the stripped fiber fully into the crimp insert until the buffer hits bottom.

PART 3 While holding the fiber into the crimp insert, crimp the crimp insert firmly with the .052” flat crimp die cavity.

PART 3 Gently feed the crimped fiber completely into the connector body until the crimp insert bottoms.  Crimp the connector body firmly with the 0.136” hex die.  Slide the strain relief boot onto the back end of the connector body.

PART 3 Cleave the fiber and polish per manufacturer’s instructions.

PART 3 (   CAUTION: Do not break the fiber with the cleave tool or scribe blade.  A broken fiber below the ferrule tip will not polish and will result in failure.

PART 3 (   CAUTION: Always dispose of glass fiber waste in an approved container.   

PART 3 After polishing, wipe the ferrule tip with a dry cloth, and inspect the polish with a microscope.  A 400X microscope is recommended.  View of the polished fiber should be a smooth round circle with no scratches, pits, cracks or chips.

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

PART 3 Plug the connector into the proper adapter panel and proceed with the next connector.

PART 3 FIELD QUALITY CONTROL – TESTING

PART 3 Each installed connector termination shall be tested as a link (cable with connector on each end).  A calibrated power meter and light source is required. 

PART 3 Test each multimode link for insertion loss at 850nm and 1300nm.  Test each singlemode link insertion loss at 1310nm and 1550nm.  Testing of fiber links in both directions is recommended.   

PART 3 If required for singlemode link testing, also test for return loss of each singlemode link.

PART 3 If testing per TIA/TSB-140, Tier 2 is required, test each fiber link with an OTDR and save the results.  OTDR trace of each fiber link shall be within specified attenuation limits.

PART 3 A “PASS” indication shall be obtained for the insertion loss of each fiber link.

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 fiber link full coverage warranty. 
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