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IDENTIFICATION FOR ELECTRICAL SYSTEMS
GENERAL
SUMMARY
Section Includes:
Identification for raceways.
Identification of power and control cables.
Identification for conductors.
Underground-line warning tape.
Warning labels and signs.
Instruction signs.
Equipment identification labels. 
Miscellaneous identification products.
ACTION SUBMITTALS
Product Data:  For each electrical identification product indicated.
Identification Schedule:  An index of electrical equipment and system components used in identification signs and labels.
QUALITY ASSURANCE
Comply with ANSI A13.1 and IEEE C2.
Comply with CEC.
Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
Comply with ANSI Z535.4 for safety signs and labels.
Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.
COORDINATION
Coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual; and with those required by codes, standards, and 29 CFR 1910.145.  Use consistent designations throughout Project.
Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
Coordinate installation of identifying devices with location of access panels and doors.
Install identifying devices before installing acoustical ceilings and similar concealment.
PRODUCTS
MATERIALS
For fixture descriptions in other Part 2 articles where the subparagraph titles  "Products," and "Manufacturers" introduce a list of manufacturers and their products or manufacturers only, the following requirements apply for product selection:
Products:  Subject to compliance with requirements, provide one of the products specified in other Part 2 articles.
Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers specified in other Part 2 articles.
Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal", comply with provisions in Division 01. Specific procedures must be followed before use of an unnamed product or manufacturer.
POWER RACEWAY IDENTIFICATION MATERIALS
Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway size.
Colors for Raceways Carrying Circuits at 600 V or Less:
Black letters on an orange field
Legend:  Indicate voltage and system or service type.
Colors for Raceways Carrying Circuits at More Than 600 V:
Black letters on an orange field.
Legend:  "DANGER CONCEALED HIGH VOLTAGE WIRING" with 3-inch-high letters on 20-inch centers.
Metal Tags:  Brass or aluminum, 2 x 2 x 0.05 inch, with stamped legend, punched for use with self-locking cable tie fastener.
Write-On Tags:  Polyester tag, 0.015 inch thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.
ARMORED AND METAL-CLAD CABLE IDENTIFICATION MATERIALS
Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway and cable size.
Colors for Raceways Carrying Circuits at 600 V and Less:
Black letters on an orange field
Legend:  Indicate voltage and system or service type.
Colors for Raceways Carrying Circuits at More Than 600 V:
Black letters on an orange field.
Legend:  "DANGER CONCEALED HIGH VOLTAGE WIRING" with 3-inch-high letters on 20-inch centers.
Self-Adhesive Vinyl Tape:  Colored, heavy duty, waterproof, fade resistant; 2 inches wide; compounded for outdoor use.
POWER AND CONTROL CABLE IDENTIFICATION MATERIALS
Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway and cable size.
Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
Metal Tags:  Brass or aluminum, 2 x 2 x 0.05 inch, with stamped legend, punched for use with self-locking cable tie fastener.
Write-On Tags:  Polyester tag, 0.015 inch thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker recommended by printer manufacturer.
Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
CONDUCTOR IDENTIFICATION MATERIALS
Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches wide.
Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
Write-On Tags:  Polyester tag, 0.015 inch thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker recommended by printer manufacturer.
FLOOR MARKING TAPE
2-inch-wide, 5-mil pressure-sensitive vinyl tape, with black and yellow stripes and clear vinyl overlay suitable for moderate traffic.
UNDERGROUND-LINE WARNING TAPE
Tape:
Recommended by manufacturer for the method of installation and suitable to identify and locate underground electrical and communications utility lines, and not less than 6-inch wide, 0.004-inch thick polyethylene.
Color and Printing:
Comply with ANSI Z535.1 through ANSI Z535.5.
Inscriptions for Red-Colored Tapes:  ELECTRIC LINE, HIGH VOLTAGE, 
Inscriptions for Orange-Colored Tapes:  TELEPHONE CABLE, CATV CABLE, COMMUNICATIONS CABLE, OPTICAL FIBER CABLE.
Tag:  Type ID:
Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a solid aluminum-foil core, and a clear protective film that allows inspection of the continuity of the conductive core, bright-colored, continuous-printed on one side with the inscription of the utility, compounded for direct-burial service.
Overall Thickness:  5 mils.
Foil Core Thickness:  0.35 mil.
Weight:  28 lb/1000 sq. ft.
3-Inch Tensile In accordance with ASTM D882:  70 lbf and 4600 psi.
WARNING LABELS AND SIGNS
Comply with CEC and 29 CFR 1910.145.
Retain one or more of four paragraphs below.  Coordinate with "Identification Schedule" Article.  See Editing Instruction No. 1 in the Evaluations for a discussion on self-adhesive products.
Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment unless otherwise indicated.
Baked-Enamel Warning Signs:
Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size required for application.
¼-inch grommets in corners for mounting.
Nominal Size: 7 x 10 inches.
Metal-Backed, Butyrate Warning Signs:
Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-inch galvanized-steel backing; and with colors, legend, and size required for application.
¼-inch grommets in corners for mounting.
Nominal size, 10 x 14 inches.
Warning label and sign shall include, and are not limited to, the following legends:
Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES."
Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES
INSTRUCTION SIGNS
Engraved, laminated acrylic or melamine plastic, minimum ⅛ inch thick.
Engraved legend with black letters on white face.
Punched or drilled for mechanical fasteners.
Framed with mitered acrylic molding and arranged for attachment at applicable equipment.
Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be ⅜ inch.
Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be ⅜ inch.  Overlay shall provide a weatherproof and UV-resistant seal for label.
EQUIPMENT IDENTIFICATION LABELS
Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be ⅜ inch.
Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be ⅜ inch.  Clear protective overlay shall provide a weatherproof and UV-resistant seal for label.
Self-Adhesive, Engraved, Laminated Acrylic, or Melamine Label:  Adhesive backed, with black letters on a light-gray background.  Minimum letter height shall be ⅜ inch
Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  Black letters on a light-gray background.  Minimum letter height shall be ⅜ inch.
CABLE TIES
General-Purpose Cable Ties:  Fungus inert, self-extinguishing, one piece, self-locking, Type 6/6 nylon.
Minimum Width:  3/16 inch.
Tensile Strength at 73°F, in accordance with ASTM D638:  12,000 psi.
Temperature Range:  Minus 40 to plus 185°F.
Color:  Black except where used for color-coding.
UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior sunlight, self-extinguishing, one piece, self-locking, Type 6/6 nylon.
Minimum Width:  3/16 inch.
Tensile Strength at 73°F In accordance with ASTM D638:  12,000 psi.
Temperature Range:  Minus 40 to plus 185°F.
Color:  Black.
Plenum-Rated Cable Ties:  Self-extinguishing, UV stabilized, one piece, self-locking.
Minimum Width:  3/16 inch.
Tensile Strength at 73°F In accordance with ASTM D638:  7000 psi.
UL 94 Flame Rating:  94V-0.
Temperature Range:  Minus 50 to plus 284°F.
Color:  Black.
MISCELLANEOUS IDENTIFICATION PRODUCTS
Paint:  Comply with requirements in Division 09 Section “Interior Painting” for paint materials and application requirements.  Select paint system applicable for surface material and location (exterior or interior).
Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.
EXECUTION
INSTALLATION
Verify identity of each item before installing identification products.
Location:  Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.
Apply identification devices to surfaces that require finish after completing finish work.
Secure nameplates to equipment fronts using screws, rivets or adhesive. Secure nameplate to inside face of recessed panel board doors in finished locations. Use weatherproof adhesive for outdoor installation. Do not use tape for nameplates or legend plates.
Lettering, Colors, and Graphics:  Coordinate names, abbreviations, colors, and other designations with corresponding designations. Use consistent designations throughout project.
Self-Adhesive Identification Products:  Clean surfaces before applying.
Install nameplates and labels parallel to equipment lines.
Junction Boxes for Fire Alarm System shall be red.
Caution Labels for Indoor Boxes and Enclosures for Power and Lighting:  Install labels identifying system voltage with black letters on orange background.  Install on exterior of door or cover.
Circuit Identification Labels on Receptacles:
Public View Areas (lobbies, atrium, public conference and meeting rooms, classrooms, etc.):  Permanently engrave circuit information on back of plate.
Other Areas:  Engraved circuit information on front of plate.
Conduit installed below grade shall have underground hazard tape (non-adhesive) installed a minimum of 12 inches above the conduit or top layer of conduits in a duct bank.  The tape shall be 6 inches wide and 4 millimeters thick yellow polyethylene for low voltage conduits and red for medium voltage conduits.  The tape shall be marked “Caution Buried Electric Line” for low voltage and “Danger High Voltage Line” for medium voltage.  Tracer wire shall be used for PVC conduits and non-metallic tape for metallic conduits.  The tape shall be installed the entire length of conduit below grade.
Color-Coding of Secondary Phase Conductors: Use colors for service feeder and branch-circuit phase conductors.  Wiring shall be color coded, see section 26 0519, “Low Voltage Electrical Power Conductors and Cables”.  Low voltage wire markers shall be adhering, preprinted, self-laminating vinyl wrap-around strips.  Wire shall be marked with opposite end termination and shall include panel source and circuit numbers.  Phasing shall be indicated by colored conductor jackets or tape.  
Factory apply color the entire length of conductors except the following field-applied, color-coding methods may be used instead of factory-coded wire for sizes larger than No. 10 AWG:
Colored, pressure-sensitive plastic tape in half-lapped turns for a distance of 6 inches from terminal points and in boxes where splices or taps are made.  Apply last two turns of tape with no tension to prevent possible unwinding.  Use 1-inch-wide tape in colors specified.  Adjust tape bands to avoid obscuring cable identification markings.
Colored cable ties applied in groups of three ties of specified color to each wire at each terminal or splice point starting 3 inches from the terminal and spaced 3 inches apart.  Apply with a special tool or pliers, tighten to a snug fit, and cut off excess length.
Power-Circuit Identification:  Brass tags with wraparound marker bands for cables, feeders, and power circuits in vaults, pull and junction boxes, manholes, and switchboard rooms.
Legend:  ¼-inch steel letter and number stamping or embossing with legend corresponding to indicate circuit designations.
Tag Fasteners:  Nylon cable ties.
Band Fasteners:  Integral ears.
Apply identification to conductors as follows:
Multiple Power or Lighting Circuits in the Same Enclosure:  Identify each conductor with source, voltage, circuit number, and phase.  Use color-coding to identify circuits' voltage and phase.
Multiple Control and Communication Circuits in the Same Enclosure:  Identify each conductor by its system and circuit designation.  Use a consistent system of tags, color-coding, or cable marking tape.
Apply warning, caution, and instruction signs as follows:
Warnings, Cautions, and Instructions:  Install to ensure safe operation and maintenance of electrical systems and of items to which they connect.  Install engraved plastic-laminated instruction signs with approved legend where instructions are needed for system or equipment operation.  Install metal-backed butyrate signs for outdoor items.
Emergency Operation:  Install engraved laminated signs with white legend on red background with minimum ⅜-inch high lettering for emergency instructions on power transfer, load shedding, and other emergency operations.
Equipment Identification Labels:  Engraved plastic laminate.  Install on each unit of equipment, including central or master unit of each system.  This includes power, lighting, communication, signal, and alarm systems, unless units are specified with their own self-explanatory identification.  Unless otherwise indicated, provide a single lines of text with ½-inch-high lettering on 2-inch high labels.  Use black lettering on white field.  Use white lettering on red field for emergency circuited equipment.  Apply labels for each unit of the following categories of equipment using No. 5, 6, or 8 UNF, bronze, round-head, and slotted machine screws, nuts, and star lock washers, or equally secure mechanical fasteners:
Panel boards, electrical cabinets, and enclosures.
Access doors and panels for concealed electrical items.
Electrical switchgear and switchboards.
Electrical substations.
Emergency system boxes and enclosures.
Motor-control centers.
Disconnect switches.
Enclosed circuit breakers.
Motor starters.
Push-button stations.
Power transfer equipment.
Contactors.
Remote-controlled switches.
Dimmers.
Control devices.
Transformers.
Inverters.
Rectifiers.
Frequency converters.
Battery racks.
Power-generating units.
Telephone switching equipment.
Clock/program master equipment.
Call system master station.
TV/audio-monitoring master station.
Fire alarm master station or control panel.
Security-monitoring master station or control panel.
Cables in manholes, vaults, and where exiting a building, regardless of size, shall have brass cable identification tags. .  Lettering on each tag shall be engraved at least ¼ inch high.  As an alternate, reflective vinyl markers such as Panduit PRL150BY, black legend with yellow back-ground, may be used when applied to heavy vinyl sheeting and attached with tie-wrap at four points.  
MV Cable Tags shall be connected to cables by non-ferrous cable ties and include the following minimum information:
Circuit Identification based on the University’s Numbering Scheme
Phase of each conductor by letter (A, B, C)
Phase by Color Code
A = Yellow Tape – 1 ring
B = Red Tape – 2 rings
C = Blue Tape – 3 rings
Both ends termination point of cable segment; e.g., East Sub, Cubicle 3 & MH102.  
Equipment in manholes, buildings, and substations shall be labeled with engraved nameplates having red background and white letters.  The equipment ID plus cable circuit terminations shall be provided.  Identify the circuit switching devices and position in addition to cable identification noted above (i.e., SF6-46, way 2; ES-4).  Letters shall be ½ inch high, minimum, on 2 x 4-inch plates.
An embossed brass tag with manhole number shall be permanently mounted inside the manhole and legible from outside the manhole with the cover removed.
The numbering scheme provided by the University accomplishes the following:
Establishes a unique identifier for system components and eliminate possible duplication.
Identifies equipment by type as listed in the following table:

	MARK OR TAG
	DESCRIPTION
	EXAMPLE

	*
	12kV Distribution Circuit
	UC-1

	FI
	Fault Interrupter
	FI-01

	MH
	Manhole
	MH-102

	OFC
	Oil Filled Cutout
	OFC-01

	OS
	Oil Switch
	OS-01

	PMH
	Pad-Mounted Housing
	PMH-01

	PMS
	Pad-Mounted Switch
	PMS-02

	SF6
	Sulfur Hexafluoride Gas Switch
	SF6-01

	T
	Transformer
	T-001


* Use the substation name abbreviation for 12kV circuit breaker identification such as UC, CP1, CP2, ES for University Substation, Central Plant 1, Central Plant 2, and East Substation.
Low Voltage Identification
Equipment nameplates shall be engraved three-layer laminated plastic with white background and black letters.  Letters shall be ¼” minimum size.  Identifications shall match plan designations and based upon the University’s numbering scheme.
Legend plates for control panels and indicators shall be provided on disconnect and safety switches and indicating lights.  The plates shall be die-stamped metal with mounting hole and positioning key.
For panel board directories provide the following:
Provide typewritten directories arranged in numerical order showing number of room in which each device is located.
Verify room numbers to be used with the University’s representative prior to typing, since room numbers will most likely not be those shown on the drawings.
Mount directories under a clear plastic cover inside each panelboard door. 
The following low voltage equipment numbering scheme shall be followed:

	TYPE
	DESCRIPTION

	DP
	208/120V Distribution Panelboard

	LP
	208/120V Panelboard – Receptacles & Lighting

	HDP
	480/277V Distribution Panelboard

	HLP
	480/277 V Panelboard – Lighting

	ATS
	Automatic Transfer Switch

	CB
	Circuit Breaker

	DS
	Disconnect Switch

	EDP
	Emergency 208/120V Distribution Panelboard

	ELP
	Emergency 208/120V Panelboard

	EHDP
	Emergency 480/277V Distribution Panelboard

	EMCC
	Emergency Motor Control Center

	MSB
	Main Switchboard

	MCC
	Motor Control Center

	T
	Transformer

	US
	Unit Substation


Use numbering convention as follows:
First letter or number = floor designation; B = basement, 1, 2, 3, etc. (B).
Subsequent lower case letter = panel number on each floor; a, b, c, etc. (Ba).
Example:  Emergency 277/480V Distribution panelboard installed in basement is “EHDP-B”.
Example:  second 480/277Vpanelboard installed on third floor for lighting is “HLP-3b”.
Telecommunication, Signal Alarm and Control Wiring:
Conductors Terminated or spliced shall be labeled at each end with tape markers.
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