5.2
ELECTRICAL INSTRUMENTATION WIRING
5.2.1
General

All electrical instrumentation work shall conform to the electrical specifications under Division IV and to these specifications.

5.2.2
Wiring Methods

Electronic transmission, control, and alarm wiring shall be minimum No. 18 AWG (No. 20 AWG if multiconductor cables are used), stranded, tinned copper, twisted pair, continuously shielded, and color coded.  Wherever multi-pair cables are used, individual as well as overall shielding shall be provided, unless otherwise noted.


AC control power shall be 120 V, single phase, 60 Hz.  AC wiring shall be stranded copper THHN with 600 V insulation.  Circuits drawing 15 A or less shall use No. 14 THHN wires.  Circuits drawing up to 20 A shall use No. 12 THHN wires.


Analog signal lines from electronic transmitters to receivers and/or to final control elements shall be continuously shielded with the shield grounded at the same point as the signal circuit, generally at the control instrument (panel) end.  Shield ground shall be cut and taped at the electronic transmitter end.


All signals within multiconductor cables and conduits must be of the same level and class (high voltage, analog, low voltage digital, etc.).  All wiring carrying different classes of signals must be run in separate conduits or trays.  When signals of different classes must cross, they shall cross at right angles and with the maximum practical spacing between them.  If spacing between conduits and trays is not possible, a grounded, steel barrier shall be provided between them.


Wiring, conduit, junction boxes, instruments, and equipment must be arranged for convenience of maintenance.  All terminals and calibration adjustments must be accessible.


Where cables or wires are installed through conduit, the entry and exit shall be smooth and free from burrs.  Cables must be installed in a manner that ensures there is no damage to the cable.


Wiring shall be continuous from terminal blocks to devices; no splicing will be permitted.  All instrument wiring shall be terminated at the instrument end with lugs.  These lugs shall be crimp-on, vinyl, insulating, locking, spade type.


Conduit and fittings shall be in accordance with Section 4.11.

5.2.3
Panels

All panel wiring shall be contained in panel wireways unless the total number of devices enclosed within the panel is less than six.  Where wireways are not used, conductors shall be neatly bundled to keep them in place.  The size of the wireway shall be based on a maximum fill area of 50 percent (including field wiring and panel wiring).


All external wiring to the panel and wiring to components contained in the panel shall have individual terminal blocks for termination.  No looping of "hot", "neutral", or "control" conductors is allowed.  All interconnections shall be made at the panel terminal blocks.  Separate terminals shall be provided for shields.


Terminal blocks for instrument and control wiring shall be medium duty, 300 to 600 V rating, barrier type, of non-hygroscopic material.  Terminal blocks shall be tubular clamp, headless screw, with pressure plate.


Terminal blocks shall be mounted on rails.  Separation between rows of terminal blocks shall be a minimum of five inches.  Twenty percent spare terminal blocks shall be provided at each location using terminals.

5.2.4
Color Coding and Identification

The following color coding shall be employed for control circuits:


Circuit Voltage
Conductor Colors

120 Volt AC
Hot Leg - Black



Neutral - White



Ground - Green



Switched Leg Processor Input - Yellow



Switched Leg Processor Output - Purple



Switched Leg (other) - Any color not listed


5-24 Volt DC
Positive - Blue



Negative - Brown


Multiconductor cables shall utilize the above color coding system insofar as practical.


All conductors within multiconductor cables shall be color-coded or numbered.  All conductor pairs within multi-pair cables shall also be color-coded.


All conductors shall be identified by means of heat-shrinkable sleeve markers sized for the appropriate conductor used or equivalent means as approved by the Lockheed Martin Construction Engineer.  Markers shall be pre-printed (typed) with the conductor number as shown on the project design drawings or approved shop drawings.  Hand lettering is not acceptable.  Markers shall be attached to all wires at terminals and splice locations.  All heat-shrinkable markers shall be properly shrunk per the manufacturer's instructions.


All cables shall be identified by means of a permanently attached stamped foil marker indicating the origin of the cable or as specified on the project design drawings.


All system codes shall be obtained from the system designer prior to cable routing and tagging.

5.2.5
Intrinsically Safe Equipment

Intrinsically safe electrical equipment and wiring may be installed in any hazardous location of any group classification for which it is accepted without requiring explosion-proof housings or other means of protection.


Separate junction boxes and equipment cabinets shall be provided for intrinsically safe circuits and non-intrinsically safe circuits.  The enclosure shall contain a cautionary statement (in bold black letters on yellow background) reading as follows:  "CAUTION: INTRINSICALLY SAFE WIRING".


Field wiring of intrinsically safe circuits shall be segregated from non-intrinsically safe wiring by use of suitable barriers and separate conduit or trays with specific location for panel penetration as shown on the drawings.  Conduits carrying intrinsically safe wiring shall be identified with a yellow color band at each end and every ten feet.


The conductors of the intrinsically safe circuit should be sealed in a rigid metal conduit at the point where the wiring enters the hazardous area.  The wiring and contacting device should be such that conductive dusts/vapors in the area will not close the circuit in place of the contacts.
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