DIVISION 26 - ELECTRICAL

Section 26 05 23 - Control/Signal Transmission Media


READ THIS FIRST

Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.
PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Control/Signal Transmission Media” Work is shown in the Contract Documents. This section includes the requirements for the installation, termination and testing of the following types of control and signal transmission media connectors:

Adjust list below to suit Project.

1. Twisted shielded pair cable (TSP).

2. Unshielded twisted pair cable (UTP).

3. Coaxial cable.

4. Video pair cable.

5. Optical fiber cable.

6. Optical fiber connectors and couplers.

B. Definitions:
1. PTFE: Polytetrafluoroethylene.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES
A. NFPA 70 (National Fire Protection Association) - National Electrical Code

B. OSHA (Occupational Safety and Health Standards)

C. UL (Underwriters Laboratories)

1.3 SUBMITTALS

A. Submit materials data in accordance with of Section 01 33 00 - Submittals.  Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:
1. Product Data: For control/signal transmission media.

2. Product Certificates: Signed by manufacturers of transmission media certifying that the products furnished comply with requirements and that they have been coordinated with and accepted by manufacturer of connected equipment.

Edit paragraph below for special cable types.

3. Samples of each of the following cable types for approval:

a. Optical fiber riser cables

b. Composite copper and optical fiber cables

4. Qualification Data: For firms and persons specified in Section 01 45 16.13 - Contractor’s Quality Control Program.

5. Field Test Reports: Indicate and interpret test results for compliance with performance requirements.

6. Maintenance Data: For transmission media to include in the maintenance manuals specified in Division 1 General Requirements.

1.4 QUALITY ASSURANCE

A. Source Limitations: Obtain all cable of each type through one source from a single manufacturer.

B. Listing and Labeling: Provide cable and accessories that are Listed and Labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to the Authority Having Jurisdiction, and marked for intended use for the location and environment in which they are installed.

C. Comply with NFPA 70, as adopted and administered by the Authority Having Jurisdiction.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to protect cable from dirt, water, construction debris, and traffic.

1.6 PROJECT CONDITIONS

Delete paragraph below if no existing utilities.  Coordinate with requirements specified in Section 01 50 00 - Temporary Facilities and Controls
A. Existing Utilities: Do not interrupt utilities serving facilities occupied by Port or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirements indicated:

Edit subparagraph below to suit Project.

1. Notify Engineer at least 2 days in advance of proposed utility interruptions.

2. Do not proceed with utility interruptions without Engineer’s written permission.

1.7 COORDINATION

A. Have the connected equipment manufacturers review characteristics of cable and certify use with the connected system equipment.

PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: All UTP cables shall be Cat 5e or better, all terminal blocks; connector blocks and accessories shall be fully Gigabit Ethernet compatible.

1. Electronic Cables:

a. Alpha Wire Company

b. Berk-Tek, Inc.

c. BICC Brand-Rex Company.

d. Cooper Industries; Belden Division.

e. Or Approved Equal.  
2. Optical Fiber Cables:
a. AT&T Technology, Inc.; Cable and Wire Division.

b. Berk-Tek

c. BICC Brand-Rex Company.

d. Comm Scope; Systimax Solutions.
e. Cooper Industries; Belden Division.

f. Corning Cable Systems.

g. Or Approved Equal.  
2.2 ELECTRONIC CABLE
Cables in two paragraphs below are unshielded; shielded multi-conductor cable is available if required.

A. Control Wiring
1. Individual Low-Voltage Status Wiring (Digital Input/Digital Output - DI/DO): #14 and #16 AWG tinned-copper conductors; color-coded, low-loss polyvinyl chloride (PVC) insulation; unshielded; 600V; -20°C to 80°C.
2. Multiconductor Cable (DI/DO): Quantity of conductors indicated; #18 AWG tinned-copper conductors; color-coded, low-loss polyvinyl chloride (PVC) insulation; unshielded; PVC jacket; 600V; -20°C to 80°C.
B. Category 5e Cables

1. UL verified to Category 5e, ANSI/TIA/EIA-568-A requirements
2. ANSI/TIA/EIA-568-A compliant and TSB-36 with respect to attenuation, DCR unbalance and SRL
3. 24 AWG, solid bare copper, plenum rated FEP insulated, unshielded twisted pair cables (UTP)
4. Efficient high speed, low bit error rate link for emerging network protocols

Easy to terminate on type 110 terminal blocks Cable in paragraph below is one pair without overall jacket.

C. Instrumentation Wiring:
1. Single Twisted Pair (Analog Input/Analog Output - AI/AO): #22 AWG tinned-copper conductors; color-coded; polyvinyl chloride (PVC) insulation; overall aluminum/polyester shield and #22 AWG tinned-copper drain wire; 600V; -20°C to 80°C.
Cable in two paragraphs below is one or more pairs, shielded, with overall jacket.

2. Multiple Twisted Pairs (AI/AO): Quantity of twisted pairs required or indicated on drawings; #22 AWG tinned-copper conductors; color-coded, polyvinyl chloride (PVC) insulation; overall aluminum/polyester shield and #22 AWG tinned-copper drain wire; PVC jacket; 600V; -20°C to 80°C.
3. Multiple Twisted-Pair Plenum (AI/AO): Quantity of twisted pairs required or indicated on drawings; #24 AWG, 7-strand, tinned-copper conductors; teflon insulation; overall aluminum/polyester shield; #22 AWG tinned-copper drain wire; teflon jacket; 600V; suitable for use in air-handling spaces; -70°C to 250°C.
D. Digital Communication Media

1. Unshielded Twisted Pair (Category 5 Local Area Network Cables)

a. #24 AWG, solid bare copper, plenum rated FEP insulated, unshielded twisted pair cables (UTP)

b. UL verified to Category 5, ANSI/TIA/EIA-568-A requirements.

c. ANSI/TIA/EIA-568-A compliant and TSB-36 with respect to attenuation, DCR unbalance and SRL.

d. Efficient high speed, low bit error rate link for emerging network protocols.

e. Large (( than 5 dB) average PS-NEXT margin relative to specification limits.

f. Easy to terminate on type 110 terminal blocks.

2. Coaxial Cables

a. Comply with IEEE 802.3.

b. Single-Conductor Coaxial: 75-ohm characteristic impedance, solid polyethylene core, 97 percent coverage, copper-braid shield, polyethylene jacket; complying with MIL-C-17, Type RG-6A/U.

Plenum-type cable below is for installation without conduit in air-return spaces and ceiling plenums.  Most types of signal cables are available for plenum use without conduit when constructed with PTFE insulation and jacketing and when listed by a nationally recognized testing laboratory for this purpose.

c. Single-Conductor Plenum Coaxial: 75-ohm characteristic impedance; solid bare copper central conductor; foamed PTFE dielectric, 100 percent coverage tinned-copper, double-braid shield; PTFE jacket; suitable for installation in air-handling spaces; complying with MIL-C-17, Type RG-11/U.

Cable in paragraph below is unshielded; shielded twin lead is available if required.

3. Twin Lead Cable

a. Twin Lead: Bare copper-covered steel; 2-conductor parallel; 300-ohm characteristic impedance; polyethylene insulation and web between conductors; cellular polyethylene oval jacket.

Cable in paragraph below is for closed-circuit television and data circuits.

E. Video Cabling

1. Video Pair: Balanced-pair coaxial cable; 125-ohm characteristic impedance; #16 AWG soft-drawn, bare copper conductors twisted to form pairs; expanded-polyethylene core insulation; copper shielding tape; expanded-polyester film covering.

If Project requires, specify cable connectors here that are compatible with wires and cables selected above.  Often, connectors are not Work of this section but are specified in those Sections covering equipment with which connectors must mate and match.

2.3 OPTICAL FIBER CABLES AND CONNECTORS
A. Cables:
1. Factory-fabricated, single-channel, low-loss, glass-type, optical fiber, multimode and singlemode, graded-index cables for trunking, LAN and distribution applications as appropriate.
2. Construction: Single fiber with a 62.5 micron core diameter and a 125 micron cladding diameter; 250 micron outside-jacket diameter.
3. Ratings: 3.5 dB/850-nm maximum attenuation, 200 MHz/km minimum bandwidth, 0.2 nominal numerical aperture, 1.0 dB/1500 nm maximum, 500 MHz/km minimum.
4. Physical Characteristics: 7.5 kg/km, 500 N maximum installation load, 150 N maximum operational load, 30 mm minimum bending radius.
5. Operating Temperature Range: - 20 to 70°C.
Optical fiber connectors below provide low-loss coupling of light through a cable junction.

B. Optical Fiber Connectors:
1. Ceramic optical fiber cable connectors capable of terminating optical fiber glass cables with diameters ranging from 62.5 to 125 microns.

2. SC-type connectors with quick-connect features and with insertion loss of not greater than 0.5 dB.
PART 3   EXECUTION

3.1 GENERAL

A. Examine raceways and other elements to receive cables for compliance with requirements for installation tolerances and other conditions affecting performance.

1. Do not proceed with installation until unsatisfactory conditions have been corrected.

B. Separate low-voltage signal wiring from 120V power and contact-status wiring.

3.2 INSTALLATION

A. Install cables as indicated, according to manufacturer’s written instructions.

B. Install cables without damaging conductors, shield, or jacket.

1. Do not bend cable, in handling or installation, to smaller radii than minimum recommended by manufacturer.

C. Pull cables without exceeding cable manufacturer’s recommended pulling tensions.

1. Pull cables simultaneously if more than one is being installed in same raceway.

2. Use pulling compound or lubricant where necessary. Compound used must not deteriorate conductor or insulation.

3. Use pulling means; including fish tape, cable, rope, and basket-weave wire/cable grips that will not damage media or raceway.

D. Install exposed cables parallel and perpendicular to surfaces or exposed structural members where possible.

E. Support cables according to, Section 26 05 48 - Seismic Controls for Electrical and Communication Work.

F. Use splice and tap connectors compatible with cable material.

1. Keep splices to a minimum.

2. If splices are necessary, they shall be accessible in junction boxes or pull boxes.

G. Seal around cables penetrating fire-rated elements.

H. Secure and support cables at intervals not exceeding 30 inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals.

I. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending radii, but not less than radii specified in BICSI ITSIMM, Ch. 5, "Copper Structured Cabling Systems" and Ch. 6, "Optical Fiber Structured Cabling Systems." Install lacing bars and distribution spools.

J. Do not install bruised, kinked, scored, deformed, or abraded cable. Install cables without damaging conductors, shield or jacket. Do not splice cable between termination, tap, or junction points. Remove and discard cable if damaged during installation and replace it with new cable.

K. Cold-Weather Installation: Bring cable to room temperature before dereeling. Do not use heat lamps for heating.

L. Pulling Cable: Comply with BICSI ITSIMM, Ch. 5, "Copper Structured Cabling Systems" and Ch. 6, "Optical Fiber Structured Cabling Systems." Monitor cable pull tensions. Pull tensions shall not exceed manufacturer’s recommended pulling tensions.

M. Support: Do not allow cables to lay on removable ceiling tiles.

N. Secure: Fasten securely in place with hardware specifically designed and installed so as to not damage cables.

O. Provide plenum and/or tray rated cable where required by the application.

P. Run low-voltage signal wiring in separate raceway from 120V power and contact status wiring. 

Q. UTP Cable Installation:

1. Comply with TIA-568-C.2.

2. Install termination hardware as specified in Section 27 15 00 - Horizontal Cabling unless otherwise indicated.

3. Do not untwist UTP cables more than 1/2 inch at the point of termination to maintain cable geometry.

R. Bond shields and drain conductors to ground at only one point in each circuit - the power supply end. Securely tape the ungrounded end of the shield. Do not ground the shield along the cable or in junction boxes. Maintain shield-to-shield isolation.

S. Follow manufacturer’s instructions for connecting components to wiring system and grounding.

T. Tighten electrical connectors and terminals according to manufacturer’s published torque-tightening values. If manufacturer’s torque values are not indicated, use those specified in UL 486A and UL 486B.

3.3 IDENTIFICATION

A. Identify cables according to Section 26 05 53 -Electrical Identification.

B. Label Types:

1. Use preprinted pre-tensioned wraparound plastic sleeve labels.

2. Use self-adhesive vinyl labels in areas not subject to temperatures over 100°F.

C. Label Locations: Provide labeling at all accessible locations, including each termination or interconnection of wiring.

3.4 FIELD QUALITY CONTROL

A. Visually inspect UTP and optical-fiber cable jacket materials for UL or third-party certification markings. Inspect cabling terminations to confirm color-coding for pin assignments, and inspect cabling connections to confirm compliance with TIA-568-C.1.

B. Visually inspect cable placement, cable termination, grounding and bonding, equipment and patch cords, and labeling of all components.

C. Visually inspect cables for physical damage.

D. Test UTP cabling for direct-current loop resistance, shorts, opens, intermittent faults, and polarity between conductors. Test cable segments for faulty connectors, splices and terminations. Test for overall integrity of the cable and the component parts. Test operation of shorting bars in connection blocks. Test cables after termination but not after cross-connection. 

E. Test instruments shall meet or exceed applicable requirements in TIA-568-C.2. Perform tests with a tester that complies with performance requirements in "Test Instruments (Normative)" Annex, complying with measurement accuracy specified in "Measurement Accuracy (Informative)" Annex. Use only test cords and adapters that are qualified by test equipment manufacturer for channel or link test configuration. Material must be NIST traceable.  

F. Testing: Perform field quality control testing as follows:

1. Copper Cable Testing Procedures:

a. Inspect for physical damage and test cable for continuity and shorts.

b. Use time domain reflectometer with strip-chart recording capability and anomaly resolution to within 12 inches in runs up to 1000 feet in length.

c. Test cable segments for faulty connectors, splices, terminations, and the integrity of the cable and its component parts.

Field testing is extremely important for optical fiber cable.  NETA tests referenced below include inspection procedures to verify physical condition, tests and measurements to verify proper installation.

2. Optical-Fiber Cable Tests:

a. Test instruments shall meet or exceed applicable requirements in TIA-568-C.0. Use only test cords and adapters that are qualified by test equipment manufacturer for channel or link test configuration.

b. Link End-to-End Attenuation Tests:

c. Multimode Link Measurements: Test at 850 or 1300 nm in one direction according to TIA/EIA-526-14-A, Method B, One Reference Jumper.

d. Attenuation test results for links shall be less than 2.0 dB, measured at either 850nm or 1300nm.  

3. Optical Fiber Cable Testing Procedures:

a. Perform visual and mechanical inspection and field test, including optional procedures, stated in NETA ATS, Section 7.25.

b. Certify compliance with test parameters and manufacturer’s written instructions.

3.5 DEMONSTRATION

A. Operate control/signal systems to demonstrate proper functioning.

B. Replace malfunctioning cables with new materials. Retest to demonstrate compliance.

3.6 OPERATION AND MAINTENANCE MANUALS

A. Comply with Section 01 78 23.13 - Operations and Maintenance Data and Part 1 of this specification.

PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System

10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2 and revisions
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