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SECTION 27 15 13: Communications Copper Horizontal Cabling
cable - category 6 balanced uTP, 550 MHz Plenum 

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 telecommunications balanced unshielded twisted pair (UTP) cabling.

2. Balanced Category 6 UTP horizontal cable is deployed from the Telecommunications Room (TR) to each workstation outlet.  Category 6 cable is also used for backbone cabling.  Plenum cable is rated for air handling spaces.  Terminated horizontal cables define the permanent link. Transmission testing is required for each cabled link.  It is the responsibility of the cable installer to follow recognized installation practices.  Compliance with codes and standards is required to achieve specified performance and network reliability.  

3. This section includes specific requirements for the following: 
a) Cable, Category 6 Balanced UTP – 550 MHz Plenum

4. Related Sections from Division 27: Communications

a) 27 05 26 Grounding and Bonding for Communications Systems

b) 27 05 28 Pathways for Communications Systems

c) 27 05 53 Identification for Communications Systems

d) 27 15 00.19 Data Communications Horizontal Cabling

e) 27 13 13 Communications Copper Backbone 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. Category 6 cables shall be installed according to recognized Category 6 installation practices, and applicable codes and standards.  

B. Installed Category 6 cable shall be manufactured by an ISO 9001 Certified facility.

C. Installed Category 6 cable shall be free from defects in material or workmanship from the manufacturer, and shall be of the quality indicated.

D. Specified cable 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 by the Owner or Owner’s Representative.

F. Installed cable shall be lot-traceable by lot number and date of manufacture printed on the outer cable jacket.

G. All critical internal manufacturing operations for Category 6 cable shall have documented in-process inspection and 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/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.2, Commercial Building Telecommunications Cabling Standard (and all published addenda), Part 2: Balanced Twisted Pair Cabling Components, 2001.

3. ANSI/TIA/EIA-568-B.2-1, Commercial Building Telecommunications Cabling Standard, Part 2: Balanced Twisted Pair Cabling Components, Addendum 1: Transmission Performance Specifications for 4-pair 100 Ohm Category 6 Cabling, 2002.

4. TIA/TSB-155 (Current Draft), Telecommunications System Bulletin: Characterizing Existing Category 6 cabling for 10 Gb/s Ethernet Operation over 55 Meters Channel Length. 

5. ANSI/ICEA-S-90-661, Category 6 Individually Unshielded Twisted-Pair Indoor Cables, With of Without an Overall Shield, for Use in Communications Wiring Systems Technical Requirements, 2004.

6. IEEE 802.3af, Data Terminal Equipment (DTE) Power Over Media Dependent Interface (MDI), 2003 (Superceded by IEEE 802.3-2005).

7. 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.

8. IEEE 802.3an (Current Draft), Specification for 10 Gb/s (10 Gigabit Ethernet) Operation over Category 6 or higher 4-Pair Balanced Twisted Pair Cabling.

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

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

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

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

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

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

a) NEC Article 250: Grounding and Bonding

b) NEC Article 800: Communications Circuits

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

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

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

1.3 SUBMITTALS

A. Section 27 15 13 Specification Text

B. Product Data Sheet

C. Manufacturer’s Instructions

D. Product Catalog Literature

E. Product Drawing

F. Third party verification certificates (upon request)

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 Category 6 cable may be granted a full link or 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 link or channel components are supplied entirely by Hubbell (including patch cords for channel).

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

5. Links or channels 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 Category 6 100 OHM balanced UTP Cable – 550 MHZ plenum

PART 2 Design requirements

PART 2 Cable construction shall be four twisted pairs of 23 AWG insulated solid conductors, with a ripcord, surrounded by a tight outer jacket.

PART 2 Cable shall be manufactured with an “X”-shaped pair-divider along the center to maintain separation of individual pairs.

PART 2 Conductor diameters shall be 0.0224” ( .0003” solid copper.

PART 2 Conductor insulation diameter shall be 0.039” ( .0005” fluoro copolymer. 

PART 2 Twist lay of each pair shall vary in a manner to optimize noise immunity and minimize crosstalk. 

PART 2 Outer jacket diameter shall be 0.235” ( .008” low smoke PVC, with a nominal wall thickness of 0.015”.

PART 2 Ripcord shall be directly underneath the outer jacket.   

PART 2 Cable shall be marked: “HUBBELL PREMISE WIRING NEXTSPEED CATEGORY 6 550 MHz – PLENUM -- 4 PR 23 AWG c(UL)US CMp – (UL) VERIFIED TO TIA/EIA-568-B.2-1 -- Z/YY (XXXX) – NNNN”.

PART 2 Frequency of marking shall be every 2.0 ft.

PART 2 ‘Z’ represents the month of manufacture.

PART 2 ’YY’ indicates the year of manufacture.

PART 2 ’XXXX’ indicates the job number.

PART 2 ’NNNN’ indicates the sequential footage markers.

PART 2 UL, ETL, or CSA agency certification or verification markings shall be marked on the cable jacket according to the certifying agency’s requirements.

PART 2 Color coding of the pairs shall be as follows:

PART 2 Pair 1: White/Blue; Blue

PART 2 Pair 2: White/Orange; Orange

PART 2 Pair 3: White/Green; Green

PART 2 Pair 4: White/Brown; Brown

PART 2 Cable shall be supplied in 1000 ft spools or 1000 ft Reelex boxes.

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 Cable shall exceed Category 6 transmission requirements specified in ANSI/TIA/EIA-568-B.2-1, and shall be tested through 550 MHz.

PART 2 Cable shall exceed the requirements of TIA/TSB-155: 10 Gb/s Ethernet Operation over 55 Meters Channel Length. 

PART 2 Worst-case cable performance shall be +8.0 dB headroom over current TIA/EIA and ISO standards limits for NEXT and PSNEXT loss, and ELFEXT and PSELFEXT loss.

PART 2 Insertion loss shall be 3.0% lower than standard Hubbell Category 6 plenum and riser cables described in Section 27 15 13. 

PART 2 Worst case electrical performance characteristics shall be as follows:
PART 2 Characteristic Impedance:
100 + 15  (1.0-100 MHz) 100 + 20  (101-250 MHz)

PART 2 Maximum Conductor Resistance:
9.38  /100 Meters @ 20°C

PART 2 Maximum Resistance Unbalance:
3%

PART 2 Maximum Mutual Capacitance:
5.6 nF/100 Meters @ 1 kHz

PART 2 Maximum Capacitance Unbalance:
330 pF/100 Meters

PART 2 Maximum Delay Skew:
25 ns/100 Meters

PART 2 The manufacturer shall provide Category 6 component compliance certificates from third party testing organization upon request.

PART 2 Cable shall be UL and c (UL) listed.

PART 2 Cable shall exceed IEEE 802.3 DTE Power specification to 4 times the rated current limits with no degradation of performance or materials.

PART 2 Cable shall be third party verified, error free Gigabit Ethernet performance to IEEE 802.3 standard.

PART 2 Cable shall meet or exceed the 4-connector channel performance requirements of Category 6, per the ANSI/TIA/EIA-568-B.2-1 standard.

PART 2 The 4-connector channel test configuration shall utilize Category 6 jacks and patch panels, with Category 6 patch cords, from the same manufacturer, with qualified Category 6 cable.

PART 2 The 4-connector channel performance margins in the table below shall be guaranteed, provided the configuration satisfies requirement No. 12 above.

	Electrical Parameter

(1 - 250MHz)
	Guaranteed Margins to Category 6 / Class E Channel Specifications 

	Insertion Loss
	3 % 

	NEXT
	4 dB 

	PSNEXT
	5 dB

	ELFEXT
	4 dB

	PSELFEXT
	5 dB

	Return Loss
	2 dB


PART 2 PRODUCTS SPECIFIED - HUBBELL PREMISE WIRING PART NUMBERS

PART 2 The Hubbell Category 6 cables listed in the table below comply with all requirements specified in this document.

	Category 6 - 100 OHM balanced UTP Cable 

550 MHz plenum
	Hubbell Catalog No.

(1000 ft lengths)

	NextSpeed C6 Cable, 550 MHZ Plenum, Blue, Reelex
	C6ERPB

	NextSpeed C6 Cable, 550 MHZ Plenum, White, Reelex
	C6ERPW

	NextSpeed C6 Cable, 550 MHZ Plenum, Yellow, Reelex
	C6ERPY

	NextSpeed C6 Cable, 550 MHZ Plenum, Gray, Reelex
	C6ERPGY

	NextSpeed C6 Cable, 550 MHZ Plenum, Green, Reelex
	C6ERPGN

	NextSpeed C6 Cable, 550 MHZ Plenum, Blue, Spool
	C6ESPB

	NextSpeed C6 Cable, 550 MHZ Plenum, White, Spool
	C6ESPW

	NextSpeed C6 Cable, 550 MHZ Plenum, Yellow, Spool
	C6ESPY

	NextSpeed C6 Cable, 550 MHZ Plenum, Gray, Spool
	C6ESPGY

	NextSpeed C6 Cable, 550 MHZ Plenum, Green, Spool
	C6ESPGN


PART 3 Execution

PART 3 PREPARATION

PART 3 Horizontal pathways (conduit, cable tray, raceway, etc.) shall be fully deployed from the TR or TE to each wall plate location according to applicable codes and standards.

PART 3 Metallic horizontal cable pathways shall be bonded to an approved ground according to ANSI-J-STD-607-A.

PART 3 INSTALLATION

PART 3 Using approved methods, pull cable into conduits, or place into raceway or cable tray as specified.  Do not exceed 25 Lb pull force per cable.  Use appropriate lubricants as required to reduce pulling friction.

PART 3 All exposed wiring shall be installed in surface raceway.

PART 3 All wiring above ceilings or below access floors shall be installed in cable tray or open-top cable hangers. 

PART 3 Cable slack and service loops shall be stored properly above the ceiling or under the access floor.  A “figure-eight” service loop is recommended for Category 6 cabling to reduce EMI coupling.

PART 3 Pathway fill ratio in conduit, tray, raceway, etc. shall not exceed 40% of pathway cross-sectional area.

PART 3 Installed cable bend radius shall be greater than 4X cable diameter. Avoid kinking or twisting the cable during installation.

PART 3 Do not over-tighten cable ties, and do not use staples or clamps to anchor cables. Velcro straps are recommended.

PART 3 Recommended spacing of cable supports above the ceiling shall be 48”.

PART 3 Maintain the following clearances from EMI sources:

PART 3 Power cable in parallel: 12 in.

PART 3 Power cable intersections: 6 in.

PART 3 Florescent lights: 12 in.

PART 3 Transformers and electrical service enclosures: 36 in.

PART 3 Communications cabling that must cross power cables or conduit shall cross at a 90-degree angle, and shall not make physical contact.

PART 3 Length of each horizontal cable run from the TR to the wall outlet shall not exceed 90 meters.

PART 3 Leave sufficient slack for 90 degree sweeps at all vertical drops.

PART 3 Do not install cable in wet areas, or in proximity to hot water pipes or boilers. 

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

PART 3 Installed cable jackets shall have no abrasions with exposed conductor insulation or bare copper ‘shiners”.  The installer is responsible to replace damaged cables.

PART 3 Horizontal cables extending from mounted jacks or panels shall maintain a minimum bend radius of at least 4 times the cable diameter.

PART 3 Firestop all cable penetrations through fire-rated barriers per local codes. 

PART 3 FIELD QUALITY CONTROL – TESTING

PART 3 Cables are tested in the fully terminated condition, as part of the installed horizontal cabling system.  Jacks in the wall outlet, and panels in the TR are to be terminated complete, with faceplates assembled complete and properly mounted.

PART 3 For termination of panels in the TR, refer to Section 27 11 19: “Communications Termination Blocks and Patch Panels”.

PART 3 For termination of jacks in the wall outlet, refer to Section 27 15 43: “Communications Faceplates and Connectors”.

PART 3 Each link or channel in the horizontal cabling system shall be identified and tested individually, using an industry standard level III tester with correct settings.

PART 3 Test cables in the horizontal channel or link for the parameters listed below.

	Wire Map / Continuity
	Length
	Insertion Loss

	NEXT
	PSNEXT
	ELFEXT

	PSELFEXT
	Delay and Delay Skew
	Return Loss


PART 3 A “PASS” indication shall be obtained for each channel or link, using a level III tester.  The installer is responsible to correct any test failures.

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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