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PART 1    GENERAL

1.1 RELATED DOCUMENTS 

A. This Section shall be used in conjunction with the following other specifications and related Contract Documents to establish the total general requirements for the project communications systems and equipment:

1. Contract Documents

2. Division 00 – Procurement & Contracting Requirements Groups

3. Division 01 – General Requirements

4. Section 012500 – Substitution Procedures or project equivalent.
5. Section 271001 – Structured Cabling General Requirements

6. Section 270526 – Grounding and Bonding for Communications Systems 

7. Section 270528 – Pathways for Communications Systems

8. Section 271100 – Communications Equipment Room Fittings

9. Section 271500 – Communications Horizontal Cabling

10. Section 271600 – Communications Connecting Cords, Devices and Adapters

11. Division 16 00 00 – Electrical: Systems & Components
1.2 REFERENCES

A. All work shall be performed in accordance with the following Codes and industry Standards, unless noted otherwise:

1. NFPA 70 – National Electrical Code, current version adopted by local or State AHJ.

2. TIA/EIA-568-B – Commercial Building Telecommunications Cabling Standard, current version.

3. TIA/EIA-569-B – Commercial Building Standard for Telecommunications Pathways and Spaces, 
4. TIA/EIA-606-A – Administration Standard for Commercial Telecommunications Infrastructure.
5. J-STD-607-A – Commercial Building Grounding (Earthing) and Bonding Requirements for Telecommunications, current version.

6. IEEE 241 - IEEE Recommended Practice for Electric Power Systems in Commercial Buildings” pertaining to communication systems.
B. This Section specifies the requirements necessary to furnish and install an inter-building and intra-building twisted-pair and fiber optic cable distribution subsystem including:

1. Cabling, splice closures, and related components.

2. Placement, splicing, termination, and other required services.

1.3 SYSTEM DESCRIPTION

A. Interbuilding Backbone:  The interbuilding subsystem refers to all twisted-pair and fiber optic backbone communications cabling connecting the Main Building Equipment Room (BER) to each building equipment room (BER) in all buildings on the campus. 

B. Intrabuilding Backbone:  The intrabuilding subsystem refers to all twisted-pair and fiber optic backbone communications cabling connecting the Main Telecommunications Room (TR) to each Telecommunication Room (TR) in the building. 

C. Backbone cabling consists of copper and optical fiber cables and associated connecting hardware. 

D. Contractor shall furnish and install all materials necessary for a complete and working system.

E. Field terminated optical fiber jumpers shall not be allowed.

1.4 WARRANTY
A. The Telecommunications contractor must be an approved Ortronics Certified Contractor at a Plus tier (CIP, CIP-Gold, CIP-Platinum, or multi-site/national) and Oasis certified. The Telecommunications contractor is responsible for workmanship and installation practices in accordance with the Ortronics Certified Installer Program (CIP). The certified contractor shall have 30% of their technicians trained on copper & fiber installations and testing by Ortronics; they also shall have at least 1 project manager successfully complete an Ortronics 2-Day Management Certification class, and Berk-Tek Oasis training program. Ortronics/Berk-Tek will extend a NetClear 25-year Static, Dynamic and Applications Warranty to the end user. Note: NetClear warranty requires that the channel be completed with Ortronics factory terminated copper and fiber optic patch cords. Approved products are listed on NetClear data sheets for each NetClear solution and comply with all NetClear data sheets.



    Note 1: Products not listed on data sheets may not be covered by product warranty.



    Note 2: Category 3 cabling and multi-pair cables are not covered under the NetClear copper 


                 warranty.

B. Multimode 62.5 fiber micron shall support 1Gb/s at 850 nm to 500 meters ( NetClear MM1) 
C. Multimode 62.5 fiber micron shall support 1Gb/s at 1300 nm to 1000 meters (NetClear MM1) 
D. Multimode 50.0 fiber micron shall support 1Gb/s at 850 nm to 750 meters (NetClear MM1) 
E. Multimode 50.0 fiber micron shall support 1Gb/s at 1300 nm to 600 meters (NetClear MM1) 
F. 850 nm Laser Optimized Multimode 50.0 fiber micron shall support 10 Gb/s at 850 nm to the following distances:  

· 300 meters on Gigalite-10 EB (NetClear MM10)

· 600 meters on Gigalite-10 XB (NetClear MM10)

G. 850 nm Laser Optimized Multimode 50.0 fiber micron shall support 10 Gb/s at 1300 nm to the following distances:
· 300 meters on Gigalite-10EB (NetClear MM10)
· 600 meters on Gigalite-10XB (NetClear MM10)


H. Telecommunications contractor shall administer the warranty process with the responsible manufacturer’s representative.
I. All necessary documentation that must be provided to the manufacturer will be furnished by the Telecommunications contractor immediately following 100% testing of all cables. All tests results must be submitted to Ortronics in the certification tester’s original software on CD.
J. Telecommunications contractor shall insure that NetClear (Berk-Tek/Ortronics) provides the Owner with the appropriate warranty certification within 30 calendar days of the final project completion.

PART 2    PRODUCTS

For articles in Part 2, see Editing Instruction No. 2 in the Evaluations for considerations about compatibility.

2.1 Approvals and substitutions

A. All products shall be provided as specified, without exception, unless approved in writing prior to the bid. All products shall be “NEW”.

B. Non-compliant products installed as a part of this Contract shall be removed and replaced and all costs for removal and replacement shall be borne solely by the Contractor(s).
2.2 Interbulding Fiber Optic Cable
A. Loose Tube dielectric multimode/single-mode Fiber optic cable 

1. All-Dry Flame Rated Optical Cable constructed of buffer tubes stranded around a dielectric strength member.  Buffer tubes shall use a dry water blocking technology that does not rely upon yarns, binders, or tapes.  Must be suitable for underground conduit, direct burial or Arial applications.   Optical fibers shall be laser optimized 50/125-µm optical fiber having a minimum Effective Modal Bandwidth (EMB) of 2000 MHz•km at 850 nm (ANSI/EIA/TIA-492AAAC-A) or Low Water Peak Dispersion Unshifted Single-mode fiber (ANSI/EIA/TIA-492CAAB).

a. Berk-Tek AdventumTM Plenum rated Indoor/Outdoor All-Dry Loose Tube Optical Cable, PVC Jacket, Dielectric, OFNP rated. Armored versions available.  For additional constructions and fiber counts please see www.berktek.com.

1) LTP012EB3010/25, 12 fiber, OM3 50/125 µm

2) LTP12B048EB3010/25, 48 fiber, OM3 50/125 µm

3) LTP12B216EB3010/25, 216 fiber, OM3 50/125 µm

4) LTP12B012AB0403, 12 fiber, Single-mode

5) LTP12B048AB0403, 48 fiber, Single-mode

6) LTP12B216AB0403, 216 fiber, Single-mode

b. Berk-Tek Adventum Riser rated Indoor/Outdoor All-Dry Loose Tube Optical Cable, PVC Jacket, Dielectric, OFNR rated. Armored versions available.  For additional constructions and fiber counts please see www.berktek.com.

1) LTR012EB3010/25, 12 fiber, OM3 50/125 µm

2) LTR12B048EB3010/25, 48 fiber, OM3 50/125 µm

3) LTR12B216EB3010/25, 216 fiber, OM3 50/125 µm

4) LTR12B012AB0403, 12 fiber, Single-mode

5) LTR12B048AB0403, 48 fiber, Single-mode

6) LTR12B216AB0403, 216 fiber, Single-mode

B. Outside Plant Loose Tube dielectric multimode Fiber optic cable 

1. Outside plant Optical Cable constructed of gel filled buffer tubes stranded around a dielectric strength member.  Must be suitable for underground conduit, direct burial or Aerial applications.   Optical fibers shall be laser optimized 50/125-µm optical fiber having a minimum Effective Modal Bandwidth (EMB) of 2000 MHz•km at 850 nm (ANSI/EIA/TIA-492AAAC-A) or Low Water Peak Dispersion Unshifted Single-mode fiber (ANSI/EIA/TIA-492CAAB).

a. Berk-Tek Outside Plant Optical Cable, Polyolefin Jacket. Armored versions available.  For additional constructions and fiber counts please see www.berktek.com.

1) OPD012EB3010/25, 12 fiber, OM3 50/125 µm

2) OPDD12B048EB3010/25, 48 fiber, OM3 50/125 µm

3) OPDD12B216EB3010/25, 216 fiber, OM3 50/125 µm

4) OPDD12B012AB0403, 12 fiber, Single-mode

5) OPDD12B048AB0403, 48 fiber, Single-mode

6) OPDD12B216AB0403, 216 fiber, Single-mode

b. Berk-Tek Riser rated Indoor/Outdoor Loose Tube Optical Cable constructed of gel filled buffer tubes stranded around a dielectric strength member. PVC Jacket, Dielectric, OFNR rated. Armored versions available.  For additional constructions and fiber counts please see www.berktek.com.

1) OPR012EB3010/25, 12 fiber, OM3 50/125 µm

2) OPR12B048EB3010/25, 48 fiber, OM3 50/125 µm

3) OPR12B216EB3010/25, 216 fiber, OM3 50/125 µm

4) OPR12B012AB0403, 12 fiber, Single-mode

5) OPR12B048AB0403, 48 fiber, Single-mode

6) OPR12B216AB0403, 216 fiber, Single-mode

2.3 Intrabuilding multipair unsheilded twisted pair
A. General purpose 4 pair category 3 unshielded twisted pair

1. Twisted-pair cable with 24-AWG solid conductor, 4-pair, 100-ohm unshielded twisted-pair core covered by a PVC outer jacket.  CMP Rated.  Gray jacket part number 10032040.  For additional jacket colors and part numbers see www.berktek.com.   

a. Berk-Tek LAN-Grade Category 3

2. Twisted-pair cable with 24-AWG solid conductor, 4-pair, 100-ohm unshielded twisted-pair core covered by a PVC outer jacket.  CMR Rated.  Gray jacket part number 10032402.  For additional jacket colors and part numbers see www.berktek.com.  

a. Berk-Tek LAN-Grade Category 3

B. General purpose 25 pair category 3 unshielded twisted pair

1. Twisted-pair cable with 24-AWG solid conductor, 100-ohm unshielded twisted-pair core covered by a PVC outer jacket.  CMP Rated.  Gray jacket part number 10032111.  For additional jacket colors and part numbers see www.berktek.com.  

a. Berk-Tek Category 3 Power Sum

2. Twisted-pair cable with 24-AWG solid conductor, 100-ohm unshielded twisted-pair core covered by a PVC outer jacket.  CMR Rated.    Gray jacket part number 10032396.  For additional jacket colors and part numbers see www.berktek.com.  

a. Berk-Tek Category 3 Power Sum

C. General purpose 50 pair category 3 unshielded twisted pair

1. Twisted-pair cable with 24-AWG solid conductor, 100-ohm unshielded twisted-pair core covered by a PVC outer jacket.  CMP Rated.  Gray jacket part number 10032112.  For additional jacket colors and part numbers see www.berktek.com.  

a. Berk-Tek Category 3 Power Sum

2. Twisted-pair cable with 24-AWG solid conductor, 100-ohm unshielded twisted-pair core covered by a PVC outer jacket.  CMR Rated.  Gray jacket part number 10032471.  For additional jacket colors and part numbers see www.berktek.com.  

a. Berk-Tek Category 3 Power Sum

D. General purpose 100 pair category 3 unshielded twisted pair

1. Twisted-pair cable with 24-AWG solid conductor, 100-ohm unshielded twisted-pair core covered by a PVC outer jacket.  CMP Rated.  Gray jacket part number 10032113.  For additional jacket colors and part numbers see www.berktek.com.  

a. Berk-Tek Category 3 Power Sum

2. Twisted-pair cable with 24-AWG solid conductor, 4-pair, 100-ohm unshielded twisted-pair core covered by a PVC outer jacket.  CMR Rated.  Gray jacket part number 10032472.  For additional jacket colors and part numbers see www.berktek.com.  

a. Berk-Tek Category 3 Power Sum

E. General purpose 200 pair category 3 unshielded twisted pair

1. Twisted-pair cable with 24-AWG solid conductor, 100-ohm unshielded twisted-pair core covered by a PVC outer jacket.  CMP Rated.  Gray jacket part number 10032123.  For additional jacket colors and part numbers see www.berktek.com.  

a. Berk-Tek Category 3 Power Sum

2. Twisted-pair cable with 24-AWG solid conductor, 4-pair, 100-ohm unshielded twisted-pair core covered by a PVC outer jacket.  CMR Rated.  Gray jacket part number 10032493.  For additional jacket colors and part numbers see www.berktek.com.  

a. Berk-Tek Category 3 Power Sum

F. General purpose 300 pair category 3 unshielded twisted pair

1. Twisted-pair cable with 24-AWG solid conductor, 100-ohm unshielded twisted-pair core covered by a PVC outer jacket.  CMP Rated.  Gray jacket part number 10032124.  For additional jacket colors and part numbers see www.berktek.com.  

a. Berk-Tek Category 3 Power Sum

2. Twisted-pair cable with 24-AWG solid conductor, 4-pair, 100-ohm unshielded twisted-pair core covered by a PVC outer jacket.  CMR Rated.  Gray jacket part number 10032494.  For additional jacket colors and part numbers see www.berktek.com.  

a. Berk-Tek Category 3 Power Sum

G. General purpose 400 pair Type III unshielded twisted pair

1. Twisted-pair cable with 24-AWG solid conductor, 100-ohm unshielded twisted-pair core covered by a PVC outer jacket.  CMP Rated.  Gray jacket part number 10032116.  For additional jacket colors and part numbers see www.berktek.com.  

a. Berk-Tek Type III Multi=Pair UTP

2. Twisted-pair cable with 24-AWG solid conductor, 4-pair, 100-ohm unshielded twisted-pair core covered by a PVC outer jacket.  CMR Rated.  Gray jacket part number 10032978.  For additional jacket colors and part numbers see www.berktek.com.  

a. Berk-Tek Type III Multi=Pair UTP
H. Augmented category 6 unshielded twisted pair (NetCLear GTX)

1. 100 ohm, Category 6a, 23 AWG, 4-pair unshielded twisted pair, LANmark-10G, CMP rated, color blue. Part number 10095774, for other colors and part numbers see www.berktek.com. 

a. Maximum insertion loss of 2.0 dB/100M at 1 MHz, 19.0 dB/100M at 100 MHz, 31.0 dB/100M  at 250 MHz and 45.3 dB/100m at 500 MHz.

b. Minimum PSNEXT of 72.3 dB at 1 MHz, 42.3 dB at 100 MHz, 36.3 dB at 250 MHz and 31.2 dB at 500 MHz.

c. Cable balance: LCL/TCL greater than 50 dB @ 100 m at 1 MHz, 30.0 dB @ 100m at 100 MHz and 26.0 dB @ 250 MHz.  EL TCTL greater than 30 dB @ 100m at 1 MHz, and 5.5 dB @ 100m at 31.25 MHz

d. Minimum PS-ANEXT of 80.0 dB at 1 MHz, 60.0 dB at 100 MHz, 54.0 dB at 250 MHz and 49.5 dB at 500 MHz.

e. Minimum PS-AELFEXT of 77.0 dB at 1 MHz, 37.0 dB at 100 MHz, 29.0 dB at 250 MHz and 23.0 dB at 500 MHz.

f. Electrical characteristics must be characterized to 750 MHz.

g. Cable must be third party verified by ETL.

h. 0.300 inch max cable diameter 

i. Berk-Tek LANmark-10G 

2. 100 ohm, Category 6a, 23AWG, 4-pair unshielded twisted pair, LANmark-10G, CMR rated, color blue, part number 10097591.  For other colors and part numbers see www.berktek.com.

a. Maximum insertion loss of 2.0 dB/100M at 1 MHz, 19.0 dB/100M at 100 MHz, 31.0 dB/100M  at 250 MHz and 45.3 dB/100m at 500 MHz.

b. Minimum PSNEXT of 72.3 dB at 1 MHz, 42.3 dB at 100 MHz, 36.3 dB at 250 MHz and 31.2 dB at 50o MHz.

c. Cable balance: LCL/TCL greater than 50 dB @ 100 m at 1 MHz, 30.0 dB @ 100m at 100 MHz and 26.0 dB @ 250 MHz.  EL TCTL greater than 30 dB @ 100m at 1 MHz, and 5.5 dB @ 100m at 31.25 MHz

d. Minimum PS-ANEXT of 80.0 dB at 1 MHz, 60.0 dB at 100 MHz, 54.0 dB at 250 MHz and 49.5 dB at 500 MHz.

e. Minimum PS-AELFEXT of 77.0 dB at 1 MHz, 37.0 dB at 100 MHz, 29.0 dB at 250 MHz and 23.0 dB at 500 MHz.

f. Electrical characteristics must be characterized to 750 MHz.

g. Cable must be third party verified by ETL. 

h. 0.310 inch cable diameter

i. Berk-Tek LANmark-10G 
2.4 Intrabulding  and INterbuilding Fiber Optic Cable
A. Loose Tube dielectric indoor/outdoor multimode/singlemode Fiber optic cable 

1. All-Dry Flame Rated Optical Cable constructed of buffer tubes stranded around a dielectric strength member.  Buffer tubes shall use a dry water blocking technology that does not rely upon yarns, binders, or tapes.  Must be suitable for underground conduit, direct burial or Arial applications.   Optical fibers shall be laser optimized 50/125-µm optical fiber having a minimum Effective Modal Bandwidth (EMB) of 2000 MHz•km at 850 nm (ANSI/EIA/TIA-492AAAC-A) or Low Water Peak Dispersion Unshifted Single-mode fiber (ANSI/EIA/TIA-492CAAB).

a. Berk-Tek AdventumTM Plenum rated Indoor/Outdoor All-Dry Loose Tube Optical Cable, PVC Jacket, OFNP rated. Armored versions available.  For additional constructions and fiber counts please see www.berktek.com.

1) LTP012EB3010/25, 12 fiber, OM3 50/125 µm

2) LTP12B048EB3010/25, 48 fiber, OM3 50/125 µm

3) LTP12B216EB3010/25, 216 fiber, OM3 50/125 µm

4) LTP12B012AB0403, 12 fiber, Single-mode

5) LTP12B048AB0403, 48 fiber, Single-mode

6) LTP12B216AB0403, 216 fiber, Single-mode

b. Berk-Tek Adventum Riser rated Indoor/Outdoor All-Dry Loose Tube Optical Cable, PVC Jacket, OFNR rated. Armored versions available.  For additional constructions and fiber counts please see www.berktek.com.

1) LTR012EB3010/25, 12 fiber, OM3 50/125 µm

2) LTR12B048EB3010/25, 48 fiber, OM3 50/125 µm

3) LTR12B216EB3010/25, 216 fiber, OM3 50/125 µm

4) LTR12B012AB0403, 12 fiber, Single-mode

5) LTR12B048AB0403, 48 fiber, Single-mode

6) LTR12B216AB0403, 216 fiber, Single-mode

B. Tight Buffer indoor multimode/singlemode Fiber optic cable 

1. Tight Buffer Flame Rated Optical Cable.   Optical fibers shall be laser optimized 50/125-µm optical fiber having a minimum Effective Modal Bandwidth (EMB) of 2000 MHz•km at 850 nm (ANSI/EIA/TIA-492AAAC-A) or Low Water Peak Dispersion Unshifted Single-mode fiber (ANSI/EIA/TIA-492CAAB).

a. Berk-Tek Premise Distribution Plenum rated Tight Buffer Optical Cable, PVC Jacket, OFNP rated. Armored and indoor/outdoor versions available.  For additional constructions and fiber counts please see www.berktek.com.

1) PDP012EB3010/25, 12 fiber, OM3 50/125 µm (NetClear MM10)
2) PDP12B048EB3010/25, 48 fiber, OM3 50/125 µm (NetClear MM10)
3) PDP12B216EB3010/25, 216 fiber, OM3 50/125 µm (NetClear MM10)
4) PDP12B012AB0707, 12 fiber, Single-mode (NetCLear SM)
5) PDP12B048AB0707, 48 fiber, Single-mode (NetCLear SM)
6) PDP12B216AB0707, 216 fiber, Single-mode  (NetCLear SM)
b. Berk-Tek Premise Distribution Riser rated tight buffer Indoor Optical Cable, PVC Jacket, OFNR rated. Armored and indoor/outdoor versions available.  For additional constructions and fiber counts please see www.berktek.com.

1) PDR012EB3010/25, 12 fiber, OM3 50/125 µm (NetClear MM10)
2) PDR12B048EB3010/25, 48 fiber, OM3 50/125 µm (NetClear MM10)
3) PDR12B216EB3010/25, 216 fiber, OM3 50/125 µm (NetClear MM10)
4) PDR12B012AB0707, 12 fiber, Single-mode (NetCLear SM)
5) PDR12B048AB0707, 48 fiber, Single-mode (NetCLear SM)
6) PDR12B216AB0707, 216 fiber, Single-mode (NetCLear SM)
C. Interconnect Tight Buffer dielectric indoor multimode/singlemode Fiber optic cable 

1. Flame Rated Optical Cable Optical fibers shall be laser optimized 50/125-µm optical fiber having a minimum Effective Modal Bandwidth (EMB) of 2000 MHz•km at 850 nm (ANSI/EIA/TIA-492AAAC-A) or Low Water Peak Dispersion Unshifted Single-mode fiber (ANSI/EIA/TIA-492CAAB).

a. Berk-Tek Interconnect Plenum rated Indoor Tight Buffer Optical Cable, PVC Jacket, OFNP rated. Small form factor versions available.  For additional constructions and fiber counts please see www.berktek.com.

1) ICP001EB3010/25, 1 fiber, OM3 50/125 µm (NetClear MM10)
2) ICP0X0EB3010/25, 2 fiber duplex, OM3 50/125 µm (NetClear MM10)
3) ICP002EB3010/25, 2 fiber round, OM3 50/125 µm (NetClear MM10)
4) ICP004EB3010/25, 4 fiber round, OM3 50/125 µm (NetClear MM10)
5) ICP001AB0707, 1 fiber, Single-mode (NetCLear SM)
6) ICP0X0AB0707, 2 fiber duplex, Single-mode (NetCLear SM)

7) ICP002AB0707, 2 fiber round, Single-mode (NetCLear SM)
8) ICP004AB0707, 4 fiber round, Single-mode (NetCLear SM)
b. Berk-Tek Interconnect Riser rated Indoor Tight Buffer Optical Cable, PVC Jacket, OFNR rated. Small form factor versions available. For additional constructions and fiber counts please see www.berktek.com.

1) ICR001EB3010/25, 1 fiber, OM3 50/125 µm

2) ICR0X0EB3010/25, 2 fiber duplex, OM3 50/125 µm

3) ICR002EB3010/25, 2 fiber round, OM3 50/125 µm

4) ICR004EB3010/25, 4 fiber round, OM3 50/125 µm

5) ICR001AB0707, 1 fiber, Single-mode (NetCLear SM)
6) ICR0X0AB0707, 2 fiber duplex, Single-mode (NetCLear SM)
7) ICR002AB0707, 2 fiber round, Single-mode (NetCLear SM)
8) ICR004AB0707, 4 fiber round, Single-mode (NetCLear SM)
2.5 TERMINATION BLOCKS

A. Cat 6, 110-Style Blocks

1. 300 Pair, 4-pair, 110-style, with mounting legs, wall -mount.

a. Ortronics P/N OR-110ABC6300

B. Cat 5e, 110-Style Blocks

1. 300 Pair, 4-pair, 110-style, with mounting legs, wall -mount.

a. Ortronics P/N OR-110PBC5E300
Note: Refer to Ortronics Catalog for complete backbone 110 termination block kits

C. Wiring troughs

1. Vertical backbone managers wall mount 300 pair.

a. Ortronics P/N OR- 806003194
D. 110 block labels

1. Clear plastic holder for 110 blocks with paper inserts, for blocks with legs

a. Ortronics P/N OR-70400646
b. Ortronics P/N OR-70400680 (Cat 6)
c. Ortronics P/N OR-70400272 (Cat 5e)
2.6 Fiber optic termination Hardware
A. Fiber Optic Termination Hardware 
1. Fiber optic termination hardware is rack mountable, lockable, and holds various coupler panels based on connector choice and density requirements of the owner. ( Net Clear - MM1, MM10, SM).
a. 1U Combination patch/splice, holds 12 splice trays, holds 3 adapter panels,  OptiMo FC cabinet Ortronics P/N OR-FC01U-C
b. 2U Combination patch/splice, holds 12 splice trays, holds 6 adapter panels,  OptiMo FC cabinet Ortronics P/N OR-FC02U-C

c. 3U Combination patch/splice, holds 12 splice trays, holds 9 adapter panels,  OptiMo FC cabinet Ortronics P/N OR-FC03U-C

d. 4U Combination patch/splice, holds 12 splice trays, holds 12 adapter panels,  OptiMo FC cabinet Ortronics P/N OR-FC03U-C
Note: Refer to Ortronics catalog for additional fiber optic termination hardware.

2.7 FIBER OPTIC  ADAPTER PANELS 


1. Ortronics OptiMo FC Adapter panels are available many coupler choices and fiber counts.
a. 6-LC Duplex multimode, Beige adapters, phosphor bronze sleeve alignment, Ortronics P/N OR-OFP LCD12MB
b. 6-SC Duplex multimode, beige adapters, phosphor bronze sleeve alignment, Ortronics P/N OR-OFBSCDMB

Note: Refer to Ortronics catalog for available coupler panels for each system design.
2.8 FIBER OPTIC CONNECTORS

B. Ortronics OptiMo fiber optic connectors are available in field polished and factory polished.
a. Ortronics Factory polished, field terminated, Multimode SC connector, 50.0 micron, Ortronics P/N OR-205KAS9FA-50T.

b. Ortronics Factory polished, field terminated, Multimode LC connector, 50.0 micron, Ortronics P/N OR-205KAS9GA-50T.

c. Ortronics Factory polished, field terminated, Singlemode SC connector, Ortronics P/N OR-205KAS9FA-09.

d. Ortronics Factory polished, field terminated, Singlemode LC connector, Ortronics P/N OR-205KAS9GA-09.
e. Ortronics Field polished, field terminated, 900 micron buffer Multimode SC connector, Ortronics P/N OR-205KAN9FB-MM.

f. Ortronics Field polished, field terminated, 900 micron buffer, Multimode LC connector, Ortronics P/N OR-205KAN9GB-MM.

g. Ortronics Field polished, field terminated, 900 micron buffer Singlemode SC connector, Ortronics P/N OR-205KAN9FB-SM.

h. Ortronics Field polished, field terminated, 900 micron buffer Singlemode LC connector, Ortronics P/N OR-205KAN9GB-SM.
Note: Refer to Ortronics catalog for additional fiber optic connectors.

PART 3    EXECUTION

3.1 GENERAL

A. Contractor shall furnish and install all materials necessary for a complete and working system.

B. Contractor must be a Certified Installer Plus (CIP) for NetClear prior to, during, and through completion of the system installation, and must be able to provide the manufacturer’s extended warranty.

C. Field terminated fiber jumpers shall not be allowed.

D. All work shall be performed in a professional manner.

E. Splices in backbone cables shall not be permitted unless approved by the owner.

F. Install and route all copper and fiber cables so as to maintain the minimum cable bend radius limits specified by the manufacturer, or twenty times the cable diameter for fiber and four times the cable diameter for copper, whichever is greater.

G. During installation and termination do not exceed a pulling force (tensile loading) for copper and fiber cables. Refer to Berk-Tek data sheets for maximum pulling force. Break-away swivels are recommended.
H. Use only practices and tools recommended by the manufacturer to terminate all conductors at connecting blocks.  Stuffer caps shall be used. However, stuffer caps shall not be used as a termination tool. Or other non-approved termination means shall not be used.

I. 
Maintain the twisted pair (TP) cable jacket as close as possible to the point of termination. 

J. 
Maintain the twisted pair (TP) cable pair twists as close as possible to the point of termination. 

3.2 testing procedures

A. Unshielded Twisted Pair Cable (High pair count)
1. All copper backbone cables shall be tested for the following:

a. Continuity

b. Shorts
c. Transposed, reversed or split pairs

d. Grounded conductor

e. Provide written documentation of all test results.
B. Augmented Cat 6a ( 4-pair)
a. Cat 6a Ortronics NetClear GTX shall be tested to a Cat 6a auto test to 500 MHz

C. Optical Fiber

1. Testing procedures shall be in accordance with the following:

a. ANSI/TIA/EIA-568-A

b. ANSI/TIA/EIA-568-B.1

c. ANSI/TIA/EIA-526-7, Method B

d. ANSI/TIA/EIA-526-14, Method B
e. Proposed TSB-140 Tier one Fiber Certification (Current draft).
2. Test Equipment
a. Optical power meter and source (Certification tester Fluke or Agilent preferred)
3. Testing
a. All Multimode optical fibers shall be tested at both 850 nm and 1300 nm wavelengths for end-to-end insertion loss .and Bi –Directional  (MTR to TR-1, TR-1 to MTR).
b. All Singlemode optical fibers shall be tested at both 1310 nm and 1550 nm wavelengths for end-to-end insertion loss and Bi-Directional (MTR to TR-1, TR-1 to MTR).
3.3 Labeling

A. All backbone cables are to be labeled using a machine printed label at each end of the cable at approximately 12 inches of the termination point, and again at approximately 48 inches from the termination point.  Handwritten labels shall not be used.

B. All wiring blocks, connector panels, or other termination points shall be labeled with the cable identifier as well as the pair or conductor identifier.
C. The labels shall denote, at a minimum, the starting and end points of the cable, as well as a unique cable identifier, i.e. FTO-A.FTO-B-1.
D. Note all labeling information on the as-built drawings.
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