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SECTION 27 11 19: Communications Termination Blocks and Panels
Patch panels – Optical Fiber, modular

PART 1 GENERAL

1.1 Summary

A. SCOPE OF WORK

1. This section includes the minimum requirements for product design, quality, and performance, including preparation and installation of modular optical fiber patch panels.

2. Optical fiber patch panels are utilized for cross-connection of backbone distribution cabling in the Equipment Room (ER), or Telecommunications Room (TR) in the building or campus.  Fiber patch panels in the Entrance Facility (EF) provide cross-connection of outside plant (OSP) cable between multiple buildings in a campus network.  Fiber patch panels in the TR distribute horizontal cabling on each floor, or connect active equipment between multiple TR’s.  Fiber patch panels described in this section are modular adapter panels that are assembled into rack-mount or wall-mount fiber enclosures.  Compliance to codes and standards is required for installation, cable deployment, and connector termination. 

3. This section includes specific requirements for the following:

a) Patch Panels – Fiber FSP Modular Panels

b) Patch Panels – Jack Pack Modular Panels 

4. Related Sections from Division 27: Communications

a) 27 05 28 Pathways for Communications Systems

b) 27 05 53 Identification for Communications Systems

c) 27 13 23 Communications Optical Fiber Backbone Cabling

d) 27 13 23.13 Communications Optical Fiber Splicing and Terminations

e) 27 13 13.13 Communications Copper Splicing and Terminations

f) 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

1.2 QUALITY ASSURANCE

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

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

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

D. Specified product is 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 of the Owner or Owner’s Representative.

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

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

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

I. 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/EIA-310-D, Cabinets, Racks, Panels, and Associated Equipment, 1992.

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

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

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

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

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

7. ANSI/TIA/EIA-604-4, FOCIS 4 Fiber Optic Connector Intermateability Standard for FC and FC/APC Connectors.

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

9. ANSI/TIA/EIA-604-12, FOCIS 12 Fiber Optic Connector Intermateability Standard for MT-RJ Connectors.

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 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 250: Grounding and Bonding

c) NEC Article 770: Optical Fiber Cables and Raceway

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

21. National Electrical Manufacturer’s Association, NEMA 250-2003: Enclosures for Electrical Equipment

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

1.3 SUBMITTALS

A. Section 27 11 19 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 FSP panels 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. Fiber link connectors are supplied entirely by Hubbell.

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 panels – fiber fsp and jack-pack panels

PART 2 Design requirements – FSP Panels  

PART 2 Fiber FSP panels shall be a modular, quick-fastening steel plate, powder coated to match the enclosure finish.

PART 2 Fiber FSP panels shall have a pre-installed array of fiber adapters of a specific connector type, available in low- or high-density versions.

PART 2 Each individually bagged unit delivered shall consist of: (1) fully assembled adapter panel, with push-pull fasteners pre-installed. 

PART 2 Adapter panels shall be constructed of 16 gage cold rolled steel.

PART 2 Finish shall be black durable powder coat on all surfaces.

PART 2 Basic dimensions of the FSP panels shall be 5.10” length by 1.10” wide.

PART 2 Panels shall have two pre-installed, push-pull type quick-release fasteners for quick snap-in installation.  Push-pull fasteners shall have an industry standard center distance of 4.65”.

PART 2 Panels shall be suitable for mounting either vertically or horizontally.

PART 2 Panels shall be available in adapter types: ST, SC Duplex, SC Simplex, SC/APC Simplex, ST to SC hybrid, FC, LC Duplex, LC Quad, and MT-RJ. 

PART 2 Panels with ST, SC, or LC adapters shall have precision phosphor-bronze alignment sleeves that are suitable for either singlemode or multimode transmission. 

PART 2 Panels with FC or SC/APC adapters shall have precision ceramic alignment sleeves.

PART 2 All fiber adapters installed in FSP panels shall have dust caps installed.

PART 2 Panels shall be available in low-density and high-density adapter patterns.

PART 2 Panels shall be available in unloaded versions to permit user selection of adapter configurations.

PART 2 Hybrid FSP panels with SC to ST adapters shall be supplied with snap-in adapters, unassembled, to permit the installer to field-assemble in the desired orientation. 

PART 2 Panels with SC duplex adapters shall be available with orange and beige adapters for coding as multimode, and yellow adapters for coding as singlemode.  Other SC duplex colors shall include red, blue, and green.  

PART 2 Fiber adapter types installed in FSP panels shall comply with the respective ANSI/TIA/EIA-604 intermateability standards referenced in Section 1.2: “Quality Assurance”.

PART 2 Design Requirements – FSP Jack Packs

PART 2 FSP Jack Pack panels shall be of the same material, finish and basic size as FSP panels, with identical push-pull fasteners. 

PART 2 FSP Jack Pack panels shall be interchangeable with FSP panels in any installation. 

PART 2 FSP Jack Pack panels shall be a two-piece welded construction, forming a row of flush-mount type, rear-loading, rectangular openings.

PART 2 Rectangular panel openings shall be recessed industry standard keystone openings of dimensions .760” x .580”.

PART 2 Panel keystone openings shall accept modular jacks, and snap-fittings with various connectors for audio, video, or other multi-media applications.

PART 2 PERFORMANCE REQUIREMENTS
PART 2 Powder coating shall comply with applicable ASTM standards for exposed metal, and resistance to flaking, cracking, or chipping.

PART 2 Fiber adapters installed in FSP panels shall meet all mated pair connector transmission performance requirements specified in ANSI/TIA/EIA-568-B.3.

PART 2 All fiber adapters shall meet the mated connector pair 10 Gb/s Ethernet performance requirements of IEEE802.3 standard.

PART 2 Fiber adapters installed in FSP panels shall comply with the environmental and mechanical reliability requirements of ANSI/TIA/EIA-568-B.3, Annex ‘A’.

PART 2 Fiber adapter connector mating durability shall be rated for 500 cycles.

PART 2 PRODUCTS SPECIFIED - HUBBELL PREMISE WIRING PART NUMBERS

PART 2 The Hubbell FSP fiber panels and FSP Jack Pack panels in the tables below comply with all requirements specified in this document.

PART 2 See also “Connectors” in section 27 15 43 for jacks and Snap-Fit connectors that are compatible with Jack Pack keystone openings.

	fsp fiber panels loaded 
	no. of ports
	no. of adapters
	version
	Hubbell Catalog No. 

	SC Simplex, Blue
	6
	6
	Standard
	FSPSC6

	SC Simplex, Blue
	8
	8
	Hi Density
	FSPSC8

	SC Duplex, Blue
	6
	3
	Standard
	FSPSCD3

	SC Duplex, Blue
	12
	6
	Hi Density
	FSPSCD6

	SC Duplex, Orange
	6
	3
	Standard
	FSPSCDO3

	SC Duplex, Orange
	12
	6
	Hi Density
	FSPSCDO6


	fsp fiber panels loaded 


	no. of ports
	no. of adapters
	version
	Hubbell Catalog No. 

	SC Duplex, Yellow
	6
	3
	Standard
	FSPSCDY3

	SC Duplex, Yellow
	12
	6
	Hi Density
	FSPSCDY6

	SC Duplex, Green
	12
	6
	Hi Density
	FSPSCDG6

	SC Duplex, Red
	12
	6
	Hi Density
	FSPSCDR6

	SC Duplex, Beige
	6
	3
	Standard
	FSPSCDBE3

	SC Duplex, Beige
	12
	6
	Hi Density
	FSPSCDBE6

	ST Simplex
	6
	6
	Standard
	FSPST6

	ST Simplex
	8
	8
	Hi Density
	FSPST8

	ST to SC Duplex
	6
	3
	Standard
	FSPSCST3

	ST to SC Duplex
	12
	6
	Hi Density
	FSPSCST6

	MT-RJ (2-fiber)
	12
	6
	Standard
	FSPMTRJ6

	MT-RJ (2-fiber)
	16
	8
	Hi Density
	FSPMTRJ8

	LC Duplex
	12
	6
	Standard
	FSPLC6

	LC Quad
	12
	3
	Standard
	FSPLCQ3

	LC Quad
	24
	6
	Hi Density
	FSPLCQ6

	FC (Ceramic Sleeve)
	6
	6
	Standard
	FSPFC6

	SC/APC (Ceramic Sleeve) Simplex Green
	6
	6
	Standard
	FSPSCA6

	SC/APC (Ceramic Sleeve) Simplex Green
	8
	8
	Hi Density
	FSPSCA8


	fsp fiber panels (Unloaded) 
	no. of adapters
	version
	Hubbel Catalog No. 

	Blank FSP Panel
	None
	Standard
	FSPB

	SC Simplex or MT-RJ
	6
	Standard
	FSPMTRJ6X

	SC Simplex or MT-RJ
	8
	Hi Density
	FSPMTRJ8X

	SC Duplex, LC Quad or ST/SC
	3
	Standard
	FSPSCD3X

	SC Duplex, LC Quad or ST/SC
	6
	Hi Density
	FSPSCD6X

	ST-Style
	6
	Standard
	FSPST6X

	ST-Style
	8
	Hi Density
	FSPST8X

	LC Duplex
	6
	Standard
	FSPLC6X

	Blown Fiber Adapter Blank
	6
	Standard
	FSPBL6X


	fsp Jack pack panels (Unloaded) 

Description
	no. of keystone openings
	version
	Hubbell Catalog No. 

	Jack Pack, 4 Port
	4
	Standard
	FSPHD4X

	Jack Pack, 6 Port
	6
	Standard
	FSPHD6X


PART 3 EXECUTION

PART 3 PREPARATION

PART 3 Enclosures into which FSP panels are to be mounted shall be permanently installed in the proper location according to manufacturer’s instructions and applicable codes and standards.

PART 3 Equipment racks or cabinets to which fiber enclosures are mounted shall be bonded to ground according to ANSI J-STD-607-A.

PART 3 Full deployment of the fiber cable to the enclosure is recommended before installing FSP panels in the fiber enclosure.

PART 3 INSTALLATION - Mounting

PART 3 Follow manufacturer’s instructions.  Remove FSP panel from package and position the fasteners into the mounting holes of the enclosure panel.

PART 3 Push the buttons on the fasteners firmly to lock in place.

PART 3 Refer to Section 27 13 23.13: “Communications Optical Fiber Splicing and Terminations” for connector termination.

PART 3 For patch cord installation, refer to Section 27 16 19: “Communications Patch Cords, Station Cords, and Cross Connect Wire”.

PART 3 Leave dust caps installed in the FSP adapters until connector termination is performed.  Close and lock fiber enclosure after installation.

PART 3 installation - cabling

PART 3 Using proper method, pull cables into fiber enclosure through the desired knockout entry location.  

PART 3 Strip the outer sheath and sub sheaths of the fiber cable to provide at least (2) meters service loop of the individual buffered fiber strands. 

PART 3 Anchor the outer cable sheath into the entry channel of the enclosure using the cable ties.  Avoid cable stress, kinks or tight bends.

PART 3 Installed fiber cabling shall be properly supported and strain relieved, with proper bend radius.  Use fiber routing clips provided to store slack cable in a service loop.  
PART 3 For fiber applications, carefully coil 900-micron fiber strands into enclosure. Minimum bend radius is maintained per the following specification: 

PART 3 Fiber Optic Cable: minimum of 3 feet (1 m) slack with a minimum bend radius of 1.18 inches (30 mm). 

PART 3 Cable ends for termination shall be clean and free from crush marks, abrasions, cuts, or kinks left from pulling operations. 

PART 3 Final dressing of fiber cable is performed during cable termination.

PART 3 Refer to Section 27 13 23.13: “Communications Optical Fiber Splicing and Terminations” for fiber cable termination inside the enclosure.  Note: Terminated fiber connectors are mated into the FSP panel adapters inside the fiber enclosure.

PART 3 FIELD QUALITY CONTROL – TESTING

PART 3 Verify location of the FSP panels within the fiber enclosure according to contract drawings.  Panels with keyed adapters should be oriented in a consistent manner.

PART 3 Fiber link testing is performed after connector installation.  Refer to Section 27 13 23.13: “Optical Fiber Splicing and Terminations”.

PART 3 Each installed fiber 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 At minimum, test each multimode link for insertion loss at 850nm and 1300nm.  Test each singlemode link insertion loss at 1310nm and 1550nm.  Test all links in both directions.   

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

PART 3 A “PASS” indication shall be obtained for the insertion loss test 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 link or channel full coverage warranty. 
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