SECTION 27 00 00E
TESTING, IDENTIFICATION AND ADMINISTRATION
PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Testing

B. Identification 

C. Administration

1.2 REFERENCES

A. Perform inspections and tests in accordance with the following codes and standards:

1. ASTM D 4566-94, Standard Test Methods for Electrical Performance Properties of Insulation and Jackets for Telecommunications Wire and Cable, 1994.
2. ANSI/TIA/EIA-568-B.1:  Commercial Building Telecommunications Cabling Standard - Part 1: General Requirements.

3. ANSI/TIA/EIA-568-B.1-1:  Commercial Building Telecommunications Cabling Standard - Part 1: General Requirements - Addendum 1 - Minimum 4-Pair UTP and 4-Pair ScTP Patch Cable Bend Radius
4. ANSI/TIA/EIA-568-B.2:  Commercial Building Telecommunications Cabling Standard - Part 2: Balanced Twisted Pair Cabling Components
5. ANSI/TIA/EIA-568-B.2.1:  Commercial Building Telecommunications Cabling Standard - Part 2: Balanced Twisted Pair Components - Addendum 1 - Transmission Performance Specifications for 4-Pair 100 Ohm Category 6 Cabling
6. ANSI/TIA/EIA-568-B.3  Optical Fiber Cabling Components Standard
7. ANSI/TIA/EIA-568-B.3-1:  Optical Fiber Cabling Components Standard - Addendum 1 - Additional Transmission Performance Specifications for 50/125 um Optical Fiber Cables
8. ANSI/TIA/EIA-606:  Administration Standard for Commercial Telecommunications Infrastructure
9. ANSI/TIA/EIA-607:  Commercial Building Grounding and Bonding Requirements for Telecommunications 
10. ATS Anixter Test Specification ATS 01.01 for Non-Destructive Testing of Assembled Patch Cords.

11. ISO/IEC 11801 Category 5 and 6.

12. ANSI:  Proposed Fiber Distributed Data Interface (FDDI) Physical Media Documents.

a. Institute of Electrical and Electronic Engineers (IEEE) 802.8

b. Electronic Industries Association (EIA) Committees:

1) TR4 1.8.1:  Working Group on Commercial and Industrial Building Wiring Standard.

2) FO-6:  Fiber Optic Committee.

3) FO-6.7:  Fiber Optic Systems Committee.

c. Insulated Cable Engineers Association, Inc. (ICEA).

13. WG 596:  Fiber Optic Premises Distribution Cable.

a. American Society for Testing Materials (ASTM).

b. DO9.18, TG-12:  Task Group on Fiber Optics.

1.3 PERFORMANCE REQUIREMENTS

A. Levels of performance apply to 4-pair unshielded twisted pair cables, assembled patch cords and connecting hardware used with 100 Ω, 4-pair Unshielded UTP Levels Type Cables.

B. All cables shall meet or exceed the electrical specifications of ANSI/TIA/EIA 568-B.  In addition, all 100 Ω UTP/ScTP copper cable (screened 100 Ω twisted pair) shall meet the requirements of Hubbell mission critical certification requirements.

C. High Test Frequency:  250 MHz minimum (all parameters).

D. Minimum Pair-to-Pair NEXT and ELFEXT:  Pair-to-Pair Near End Crosstalk (NEXT) shall not be less than the minimum numbers shown in the following table.  Pair-to-Pair Equal Level Far End Crosstalk (ELFEXT) shall not be less than the minimum numbers shown in the following table.

	FREQUENCY (MHz)
	PAIR-TO-PAIR NEXT LOSS (dB)
	PAIR-TO-PAIR ELFEXT LOSS (dB)

	1
	73.5
	63.8

	10
	57.3
	43.8

	20
	52.3
	37.8

	31.25
	49.1
	33.9

	100
	40.5
	23.8

	150
	37.5
	20.3

	200
	35.3
	17.8

	250
	33.7
	15.8


E. Minimum Power Sum NEXT and ELFEXT:  Power Sum Near End Crosstalk (PSNEXT) shall not be less than the minimum numbers shown in the following table.  Power

F. Sum Equal Level Far End Crosstalk (PSELFEXT) shall not be less than the minimum numbers shown in the following table. 

	FREQUENCY (MHz)
	POWER SUM NEXT LOSS (dB)
	POWER SUM ELFEXT SUM (dB)

	1
	71.1
	60.8

	10
	54.7
	40.8

	20
	49.6
	34.8

	31.25
	46.3
	30.9

	100
	37.6
	20.8

	150
	34.5
	17.3

	200
	32.3
	14.8

	250
	30.6
	12.9


G. Maximum Attenuation, Minimum Pair-to-Pair ACR and Power Sum ACR:  Attenuation shall not be greater than the maximum numbers shown in the following table when measured at an ambient temperature of 20°C (68°F).  Pair-to-Pair Attenuation to Crosstalk Ratio (ACR) shall not be less than the minimum numbers shown in the following table.  Power Sum Attenuation to Crosstalk Ratio shall not be less than the minimum numbers shown in the following table.

	FREQUENCY (MHz)
	ATTENUATION (dB)
	PAIR-TO-PAIR ACR (dB)
	POWER SUM ACR (dB)

	1
	2.1
	71.4
	68.9

	10
	6.3
	51.0
	48.4

	20
	9.0
	43.4
	40.6

	31.25
	11.3
	37.8
	35.0

	100
	20.6
	19.9
	16.7

	150
	26.1
	11.4
	8.5

	200
	30.6
	4.8
	1.8

	250
	34.6
	-1.0
	-4.0


H. Minimum Return Loss:  Return Loss shall not be less than the minimum numbers shown in the following table.

	FREQUENCY (MHz)
	RETURN LOSS (dB)

	1 to 20
	19

	25
	18.0

	31.25
	17.1

	62.5
	14.1

	100
	12.0

	150
	10.2

	200
	9.0

	250
	8.0


1.4 SUBMITTALS FOR REVIEW

A. Procedural

1. Testing schedule.

2. Labeling scheme.

B. Shop Drawings.

1. Backboard Layout Drawings:  Include the location and labeling of hardware components, cable management and proposed cable routing for each telecommunications room (MPOE, MDF or IDF).

2. Cable Routing Drawing:  Indicate actual routing and distance in feet from each telecommunications room to furthest outlet.

3. Rack elevations including all mounted equipment, wire management and labeling to indicate what type of cable is terminated in each piece of equipment.

C. Certifications

1. Installer Qualifications:  The installing contractor shall be a recognized Hubbell mission critical partner.

2. Test Equipment Calibration:  Include most recent calibration date, calibration agency, and next scheduled calibration date.

3. Manufacturer’s mission critical Compliance.

1.5 SUBMITTALS FOR INFORMATION

A. Test Reports

1. Link and channel test results.

2. Labeling records (database and floor plans) for all cables, work area outlets, equipment racks, patch panels, termination blocks, other mounted telecommunications hardware, and grounding system components.

1.6 INSTALLER QUALIFICATIONS

A. Certified by Hubbell for installation of Hubbell mission critical systems.

B. Minimum ten years experience in installing cable infrastructure systems similar in scope to this project.

1.7 SCHEDULING

A. Schedule work and testing with Owner.

1.8 WARRANTY

A. In addition to the requirements of the General Conditions and Division 1, Provide a 25 year Product Warranty and System Assurance Warranty for this Structured Cabling System.   Provide a Warranty certificate registering the installation as a Hubbell mission critical structured cabling system. 
1.9 GENERAL REQUIRMENTS

A. General Requirements:

1. Applicable Cables:  Levels of performance apply to 4-pair unshielded twisted pair cables.  A shielded version, if allowed, shall comply with the performance requirements of the applicable Level.

2. Minimum Performance Requirements:  All cables shall meet the minimum performance requirements of the latest applicable standards defined above.

3. Minimum Levels Requirements:  The cable shall meet the performance requirements of all lower levels.

4. Virgin Materials:  Only Virgin materials shall be used in the construction of cables.

5. Plenum Rated Cables:  Plenum-rated cables shall use 100% FEP for the insulation except where it is proven that the cable constructed with alternate materials meets or exceeds the electrical performance of FEP.

6. Labeling of UTP cable:  The following information will be repetitively printed every 12-24 inches on the cable jacket:  Manufacturer’s name, brand, gauge, pair count, NEC type (CSA in Canada), part number installer & phone number, other standards compliance rating, and footage marker.

B. In addition to the requirements listed above and below, Category 6 cables shall meet the requirements of:

1. ANSI/TIA/EIA-568-B Category 6.

2. ISO/IEC 11801 Category 5 & 6.

1.10 AS-BUILT DRAWINGS


A. At the completion of the project the contractor shall be responsible for turning over a complete set of as-built drawings to the owner for their use.  The drawings will be in Autocad 2000 format and will be provide complete and accurate information on the location of all work and any deviations from the contract documents.  The drawings will include labeling as developed in concert with the owner.

PART 2 - PRODUCTS

2.1 CABLES

A. Conform to:

1. ANSI/ICEA S-90-661.

2. UL 444.

3. ANSI/TIA/EIA-568-B.

4. ANSI/TIA/EIA-606

5. ISO/IEC 11801.

6. CENELEC EN50173:  1995.

7. NEC, NFPA70.

8. NEMA WC-63/66.

B. Performance Requirements

1. Highest Test Frequency:  400 MHz minimum (all parameters).

2. Input Impedance:  Input impedance shall be measured per ASTM 4566-94, 43.2 Method 2, Option 2.  Input impedance shall be swept out to 400 MHz and meet the following:

	FREQUENCY (MHz)
	UPPER INPUT IMPEDANCE LIMIT (OHM’s)
	LOWER INPUT IMPEDANCE LIMIT (OHM’s)

	1
	122
	82

	10
	111
	90

	20
	111
	90

	400
	124
	81


*The above limits describe the boundaries of an envelope within which the swept curve must fit.

3. Minimum Pair-to-Pair NEXT and ELFEXT:  Pair-to-Pair Near End Crosstalk (NEXT) shall not be less than the minimum numbers shown in the following table.  Pair-to-Pair Equal Level Far End Crosstalk (ELFEXT) shall not be less than the minimum numbers shown in the following table.

	FREQUENCY (MHz)
	PAIR-TO-PAIR NEXT LOSS (dB)
	PAIR-TO-PAIR ELFEXT LOSS (dB)

	1
	75.3
	68.8

	10
	60.3
	48.8

	20
	55.8
	42.7

	31.25
	52.9
	38.9

	100
	45.3
	28.8

	150
	42.7
	25.2

	200
	40.8
	22.7

	250
	39.3
	20.8

	300
	38.2
	19.2

	350
	37.2
	17.9

	400
	36.3
	16.7


4. Minimum Power Sum NEXT and ELFEXT:  Power Sum Near End Crosstalk (PSNEXT) shall not be less than the minimum numbers shown in the following table.  Power Sum Equal Level Far End Crosstalk (PSELFEXT) shall not be less than the minimum numbers shown in the following table. 

	FREQUENCY (MHz)
	POWER SUM NEXT LOSS (dB)
	POWER SUM ELFEXT LOSS (dB)

	1
	73.3
	65.8

	10
	58.3
	45.8

	20
	53.8
	39.7

	31.25
	50.9
	35.9

	100
	43.3
	25.8

	150
	40.7
	22.2

	200
	38.8
	19.7

	250
	37.3
	17.8

	300
	36.2
	16.2

	350
	35.2
	14.9

	400
	34.3
	13.7


5. Maximum Attenuation, Minimum Pair-to-Pair ACR and Power Sum ACR:  Attenuation shall not be greater than the maximum numbers shown in the following table when measured at an ambient temperature of 20°C (68°F).  Pair-to-Pair Attenuation to Crosstalk Ratio (ACR) shall not be less than the minimum numbers shown in the following table.  Power Sum Attenuation to Crosstalk Ratio shall not be less than the minimum numbers shown in the following table.

	FREQUENCY (MHz)
	ATTENUATION (dB)*
	PAIR-TO-PAIR ACR (dB)*
	POWER SUM ACR (dB)

	1
	2.0
	73.3
	71.3

	10
	6.0
	54.3
	52.3

	20
	8.5
	47.3
	45.3

	31.25
	10.7
	42.2
	40.2

	100
	19.9
	25.4
	23.4

	150
	24.9
	17.8
	15.8

	200
	29.2
	11.6
	19.6

	250
	33.0
	6.3
	4.3

	300
	36.6
	1.5
	-0.5

	350
	40.0
	-2.9
	-4.9

	400
	43.2
	-6.9
	-8.9


*Attenuation for stranded patch cordage is allowed to be up to 10% greater.

6. Minimum ACR Frequencies @ 0.0 dB and 10dB.

10 dB @ 228 MHz (100 meter pair-pair NEXT)

0 dB @ 334 MHz (100 meter pair-pair NEXT)

10 dB @ 208 MHz (100 meter power sum NEXT)

0 dB @ 319 MHz (100 meter power sum NEXT)

7. Minimum Return Loss (at 100 meters).

26.0 dB @ 10 MHz

25.0 dB @ 31.25 MHz

23.5 dB @ 62.50 MHz

22.5 dB @ 100 MHz

8. Longitudinal Conversion Loss (LCL):  (Reserved for future use when the proper test procedure is developed by ASTM.).

9. Maximum skew:  25 ns at 100 meters.

10. Maximum Attenuation:  43.2 dB at 400 MHz.

2.2 WALL PLATES AND JACKS

A. Conform to:

1. UL 1863

2. ANSI/TIA/EIA-568-B

3. ISO/IEC 11801

4. CENELEC EN50173:  1995

5. NEC, NFPA70

B. General Requirements:

1. Applicable Hardware:  Levels of performance apply to connecting hardware used with 100 Ω, 4-pair Unshielded UTP Levels Type Cables.  A shielded version, if offered, shall comply with the performance requirements of the applicable level.

2. Measurement Precautions:  Transmission testing shall be conducted on representative samples received samples received directly from Anixter’s product inventory.  The normative annexes C, D, E and F of the ANSI/TIA/EIA-568-A-5 shall be adhered to when quantifying connecting hardware.

C. Performance Requirements

1. Highest Test Frequency:  Swept to 250 MHz minimum.

2. Minimum Pair-to-Pair NEXT, Power Sum NEXT and Maximum Attenuation:  Pair-to-Pair Near End Crosstalk (NEXT) shall not be less than the minimum numbers shown on the following table.  Power Sum Near End Crosstalk (PSNEXT) shall not be less than the minimum numbers shown in the following table.  Attenuation shall not be more than the maximum numbers shown in the following table.

	FREQUENCY (MHz)
	PAIR-TO-PAIR NEXT LOSS (dB)
	POWER SUM NEXT LOSS (dB)
	ATTENUATION (dB)

	1
	94.0
	90.0
	0.02

	10
	74.0
	70.0
	0.06

	20
	68.0
	64.0
	0.09

	31.25
	64.1
	60.1
	0.11

	100
	54.0
	50.0
	0.20

	150
	50.5
	46.5
	0.24

	200
	48.0
	44.0
	0.28

	250
	46.0
	42.0
	0.32


3. Minimum Return Loss:  Return Loss shall not be less than the minimum numbers shown in the following table.

	FREQUENCY (MHz)
	RETURN LOSS (dB)

	1 to 25
	35.0

	31.25
	34.1

	62.5
	28.1

	100
	24.0

	150
	20.5

	200
	18.0

	250
	16.0


2.3 SOURCE QUALITY CONTROL

A. Fabrication Tolerances Tests:  This document provides required test values at specific discrete frequencies.  The tabulated values are intended for reference only.  All products are swept-tested through a prescribed frequency range.  The specification requires 100% compliance throughout the specified range of frequencies tested.  By convention, all values of electrical characteristics, while predominantly negative number (representing losses), are expressed as absolute values (positive numbers).

PART 3 - EXECUTION

3.1 ADMINISTRATION

A. Labeling

1. The labeling scheme will be developed in concert with the Owner.

a. Telecommunications Spaces

1) Telecommunications Rooms (Entrance Facilities, Equipment Rooms, MPOE, MDF, IDF)

a) Label all telecommunications rooms with a unique alphanumeric identifier to be approved by Owner.  

b. Work Area Outlets

1) Label all work area outlets with a unique alphanumeric identifier on a permanent label to be approved by Owner.  

c. Telecommunications Pathways

1) All dedicated telecommunications pathways must be uniquely identified to visually separate them from pathways for other uses (i.e. power).

2) Label both ends of slots, sleeves or conduits indicating what space it extends to with a permanent label (e.g. “to MPOE” labeling a conduit terminating in a telecommunications room that originates in the MPOE.)

d. Cables

1) Label all backbone and horizontal cables at each end with a unique alphanumeric identifier on a permanent tag or label.  

e. Connecting Hardware

1) Label all connecting hardware with a unique alphanumeric identifier on a permanent label.  Positions shall be identified by a prefix of the connecting hardware unique identifier followed by a suffix of the position number.

f. Racks and Cabinets

1) Label all rack and cabinet with a unique alphanumeric identifier on a permanent label. 

g. Grounding System

1) Label all equipment grounding conductors to indicate the piece of equipment being grounded and the ground par to which the conductors are being connected with a permanent tag or label.

2) Label the following grounding system components with a unique identifier on a permanent label:

a) Telecommunications Main Grounding Busbar (TMGB)

1) As there is only one Telecommunications Main Grounding Busbar, a permanent label of “TMGB” is sufficient.

b) Telecommunications Grounding Busbars (TGB)

1) Label each Telecommunications Grounding Busbar with a unique alphanumeric identifier.

c) Telecommunications Bonding Backbone (TBB)

1) Label each Telecommunications Bonding Backbone with a unique alphanumeric identifier.

d) Grounding Electrode Conductor (GEC)

1) If there is more than one Grounding Electrode Conductor, label each with a unique alphanumeric identifier and label each with the grounding electrode to which it is connected.

e) Equipment Bonding Conductors (EBC)

1) Label Equipment Bonding Conductors with a unique alphanumeric identifier.

2) The identifier should indicate the piece of equipment in which the EBC terminates.

B. Records

1. All records shall be created by the installation contractor in a computer based system, either in basic spreadsheet format or in a program specially designed for the purpose of such record keeping, and turned over to the Owner at the time of completion.  Minimum requirements shall include:

a. Cable records must contain the cable type, termination positions at both ends, splice information, transition/consolidation point information, damaged pairs/conductors as well as any modifications made to the cable (i.e. noise filters applied).

b. Connecting hardware and connecting hardware position records must contain the identifier, type and damaged position numbers.

c. Include test documentation on all cables as part of the as-built package.

d. Moves, adds or changes:  all labels, and reports shall be updated.

3.2 FIELD QUALITY CONTROL

A. Testing of individual components and channel shall be conducted in accordance with the following standards.

1. ASTM D 4566-94, Standard Test Methods for Electrical Performance Properties of Insulation and Jackets for Telecommunications Wire and Cable, 1994.

2. ANSI/TIA/EIA-568-B.1:  Commercial Building Telecommunications Cabling Standard - Part 1: General Requirements.

3. ANSI/TIA/EIA-568-B.1-1:  Commercial Building Telecommunications Cabling Standard - Part 1: General Requirements - Addendum 1 - Minimum 4-Pair UTP and 4-Pair ScTP Patch Cable Bend Radius
4. ANSI/TIA/EIA-568-B.2:  Commercial Building Telecommunications Cabling Standard - Part 2: Balanced Twisted Pair Cabling Components
5. ANSI/TIA/EIA-568-B.2.1:  Commercial Building Telecommunications Cabling Standard - Part 2: Balanced Twisted Pair Components - Addendum 1 - Transmission Performance Specifications for 4-Pair 100 Ohm Category 6 Cabling
6. ANSI/TIA/EIA-568-B.3  Optical Fiber Cabling Components Standard
7. ANSI/TIA/EIA-568-B.3-1:  Optical Fiber Cabling Components Standard - Addendum 1 - Additional Transmission Performance Specifications for 50/125 um Optical Fiber Cables
8. ANSI/TIA/EIA-606: Administration Standard for Commercial Telecommunications Infrastructure
9. ANSI/TIA/EIA-607:  Commercial Building Grounding and Bonding Requirements for Telecommunications 
10. ISO/IEC 11801.

B. Testing of all installed “Basic Links” shall be performed using a Level III hand held tester and performed to the latest revision of TIA/EIA 568B.  All reports shall be recorded and presented to the end user before acceptance.  This also includes all fiber runs that have been installed.  Fiber will be tested for both wavelengths of multi mode and single mode fiber by power meter and light source.

C. Testing of cabling shall be performed prior to system cut-over, 100 percent of the UTP horizontal and riser pairs shall be tested for opens, shorts, polarity reversals, transportation and presence of AC voltage.  UTP voice, data and building control device horizontal wiring pairs shall be tested to TIA/EIA 568A, addendum 1, 2, 5 and TSB-67 outlet.  In addition, all assigned circuits shall be tested from the information outlet/building control device to the MDF.

D. Components of the premise distribution system shall be installed in a neat, orderly manner consistent with the best telephone and data installation practices.  Wiring color codes shall be strictly observed and termination shall be uniform throughout.  Identification marking and systems shall be uniform, permanent and readable and in accordance with TIA/EIA 568A wiring codes as shown on the drawings shall standardize all twisted pair wiring.

E. The Cabling Contractor shall be responsible for providing a testing schedule for testing as detailed in these specifications.  The schedule will incorporate installation, testing and commissioning of the system by Hubbell mission critical certification protocol.

3.3 TEST EQUIPMENT

A. Testing all installed “Basic Links” shall be performed using a Level III hand held tester and performed to the latest revision of TIA/EIA 568-B.  

B. Care and Precautions

1. Transmission testing shall be conducted on 100m (328 ft.) cable samples cut from reel or package for all channels installed and on representative samples of the manufacturer’s shortest, median and longest length cords recovered directly from Hubbell’s product inventory.

3.4 APPLICATION

A. Low Voltage Computer Cabling Systems:

1. All reports shall be recorded and presented to the end user before acceptance.  This also includes all fiber runs that have been installed.  Fiber will be tested for both wavelengths of multi mode and single mode fiber by power meter and light source.

2. Testing of cabling shall be performed prior to system cut-over, 100 percent of the UTP horizontal and riser pairs shall be tested for opens, shorts, polarity reversals, transposition and presence of AC voltage.  UTP voice, data and building control device horizontal wiring pairs shall be tested to TIA/EIA 568A, addendum 1, 2, 5 and TSB-67 and TSB-95 from the information outlet to the TC and from the TC to the information outlet.  In addition, all assigned circuits shall be tested from the information outlet/building control device to the MDF.

3. All Category 6 UTP copper and optical fiber structured cabling system shall meet or exceed testing parameters including in Hubbell mission critical current requirements.

3.5 MANUFACTURER’S FIELD SERVICES

A. Provide services of manufacturer’s authorized representative to certify compliance with Hubbell mission critical requirements.
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