SECTION 26 0553
Identification for electrical systems
*************************************************************************************************************
LANL MASTER SPECIFICATION

Available online at http://engstandards.lanl.gov
This template must be edited for each project.  In doing so, specifier must add job-specific requirements.  Brackets are used in the text to indicate designer choices or locations where text must be supplied by the designer.  Once the choice is made or text supplied, remove the brackets.  The specifications must also be edited to delete specification requirements for processes, items, or designs that are not included in the project -- and specifier’s notes such as these.  To seek a variance from requirements in the specifications that are applicable, contact the Engineering Standards Manual Electrical POC. Please contact POC with suggestions for improvement as well.

When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General requirements.

Specification developed for ML-4 projects.  For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see ESM Chapter 1 Section Z10 Specifications and Quality Sections.
*************************************************************************************************************
PART 1 GENERAL

1.1 Section Includes

*************************************************************************************************************
Edit the following articles to match project requirements; delete articles not applicable to Project. 

*************************************************************************************************************
A. Component identification tags.

B. Equipment nameplates.

C. Outlet labels.

D. Wire markers.

E. Voltage markers.

F. Warning signs.

G. Arc flash and shock hazard warning labels.

H. Working space markers.

I. Underground warning tape.

J. One-line diagrams and operating instructions.

1.2 LANL PERFORMED WORK

A. None

1.3 SUBMITTALS

A. Submit the following: 

1. Catalog Data: Submit manufacturer’s catalog literature for each product.

2. Submit electrical identification schedule including list of wording, symbols, letter size, color coding, tag number, location, and function.

*************************************************************************************************************
Include the following paragraph for submission of samples for selection of finish, color, texture, and other properties.

*************************************************************************************************************
3. Samples:

a. Submit [two] [________] samples of each type of printed identification products applicable to project.

b. Submit [two] [________] nameplates illustrating materials and engraving quality.

4. Manufacturer's Installation Instructions: Submit installation instructions, indicating special procedures and installation requirements.

1.4 REGULATORY REQUIREMENTS

A. Conform to requirements of the National Electrical Code (NEC), NFPA 70E, and OSHA.
B. Conform to applicable requirements of the following ANSI Standards:
1. Z535.1 Safety Color Code.

2. Z535.2 Environmental and Facility Safety Signs.

3. Z535.3 Criteria for Safety Symbols and Labels.

4. Z535.4 Product Safety Signs and Labels.

5. Z535.5 Safety Tags and Barricade Tapes (for Temporary Hazards).
1.5 Coordination
A. Coordinate identification names, abbreviations, colors, and other features with requirements in the Subcontract Documents, Shop Drawings, and manufacturer's wiring diagrams, with those required by codes, standards, and 29 CFR 1910.145. Use consistent designations throughout Project. 
B. Verify electrical equipment designations with LANL through the Subcontract Technical Representative.

PART 2 PRODUCTS

2.6 PRODUCT OPTIONS AND SUBSTITUTIONS

A. Alternate products may be accepted; follow Section 01 2500, Substitution Procedures.

************************************************************************************************************
Edit the following article to match project requirements; delete if not applicable to the Project.  Provide a schedule for component identification tags on the Drawings. Refer to LANL ESM Chapter 7 Section D5000 Part 7.0.

************************************************************************************************************
2.7 Component Identification TAGS

A. Furnish component identification tags as specified below [and scheduled on the Drawings] to identify electrical equipment using the system designation, equipment identification, tech area number, and building number.
B. Coordinate electrical component identification tag schedule with final equipment identification scheme for project. 
C. Provide component identification tags with black letters on yellow background with 2 inches by 3 inches dimensions.

D. Provide minimum 48 point size lettering.

E. Provide tags made of one of the following materials:

1. Type 1 (Indoor Applications Only):

a. Laminated plastic adhesive tape with machine printed letters.

b. Manufacturer: Brother, Seton, Brady.

2. Type 2:

a. Two-ply plastic nameplate with letters engraved through yellow surface showing black core.

b. Provide UV stabilized material for outdoor applications.

c. Manufacturer: Seton Nameplate Corp.
*************************************************************************************************************
Edit the following article to match project requirements; delete if not applicable to the Project.  Provide a schedule for equipment nameplates on the Drawings. Refer to LANL ESM Chapter 7 Section D5000 Part 7.0.

*************************************************************************************************************
2.8 EQUIPMENT NAMEPLATES

A. Furnish equipment nameplates as specified below [and scheduled on the Drawings] to indicate the following information:
1. Category I nameplates: 

a. Served by nameplates: circuit directory information including circuit number, equipment identification, location of equipment serving the item, and the circuit voltage (e.g. 480Y/277V, 480V 3Ø, 208Y/120V, 120/240V).

b. Serves nameplates: circuit directory information including circuit number, equipment identification, location of equipment served, and the circuit voltage (e.g. 480Y/277V, 480V 3Ø, 208Y/120V, 120/240V).

2. Category II nameplates – general or operational information including basic instructions or specific operating procedures.
3. Category III nameplates – emergency operations information including emergency shutdown procedures.
B. Coordinate equipment nameplate schedule with equipment numbering scheme provided by Subcontract Technical Representative.

C. Provide nameplates made of one of the following materials:

1. Type 1 (Indoor Applications Only):

a. Laminated plastic adhesive tape with machine printed letters.

b. Manufacturer: Brother, Seton, Brady.

2. Type 2:

a. Two-ply plates with letters engraved through surface color showing core color.

b. Use UV stabilized material for outdoor applications.

c. Manufacturer: Seton Nameplate Corp.

D. Provide 10 point minimum size lettering.

E. Provide colors as follows:

1. Category I nameplates: white or black letters on blue background.

2. Category II nameplates: white letters on black background.

3. Category III nameplates: white or black letters on red background.

F. Dimensions shall be as follows:

1. Category I nameplates: 1 inch by 2 1/2 inch minimum.

2. Category II nameplates: as required for instructions, 1 inch by 2 1/2 inch minimum.

3. Category III nameplates: as required for instructions, 1 inch by 2 1/2 inch minimum.

*************************************************************************************************************
Edit the following articles to match project requirements; delete if not applicable to the Project.  Refer to LANL ESM Chapter 7 Section D5000 Part 7.0.

*************************************************************************************************************
2.9 OUTLET LABELS

A. Furnish a typewritten or machine printed label for each switch and receptacle outlet indicating circuit number, panelboard, and voltage.

B. Provide labels of the following materials:

1. Laminated plastic adhesive tape with machine printed letters.

2. Manufacturer: Brother, Seton, Brady.
C. Provide black, 10 point minimum size lettering on a white background.

2.10 WIRE MARKERS

A. Provide wire markers for power, control, instrumentation, alarm, and communication circuit wires.

B. Furnish split sleeve, heat-shrinkable sleeve, or self-laminating adhesive wire markers.

C. Locate a wire marker on each conductor at switchgear, panelboards, pull boxes, outlet and junction boxes, and each load connection.

D. Provide typewritten lettering on wire markers as follows:

1. Power and lighting circuits: as-built branch circuit or feeder circuit number.

2. Control circuits: as-built control wire number indicated on schematic and interconnection diagrams or equipment manufacturer's wiring diagrams.

E. Manufacturer: LEM Products, Inc., Brady, Panduit.
2.11 VOLTAGE MARKERS

A. Furnish voltage markers for transformers, switchgear, panelboards, starters, motor control centers, safety switches, pull boxes, cabinets, and conduits.

B. Provide flexible pressure sensitive vinyl markers with minimum 1 inch X 4 inches orange background and black letters.

C. Provide voltage markers with lettering indicating the highest voltage present:

1. 208Y/120 volt system: 208 VOLTS

2. 120/240 and 240 volt system: 240 VOLTS

3. 480Y/277 and 480 volt system: 480 VOLTS

4. 13.2 kV systems: 13200 VOLTS

5. Fire alarm system: FIRE ALARM

6. Telephone/data system: TELEPHONE

D. Manufacturer: Electromark, LEM Products, Inc.
*************************************************************************************************************
Edit the following articles to match project requirements; delete if not applicable to the Project. 

*************************************************************************************************************
2.12 Wiring System Color Code Labels
A. In buildings with more than one voltage system, provide wiring system color code labels on each panelboard, switchboard, switchgear, and motor control center. 
B. Provide labels with black, 10-point minimum size lettering on a white background.
*************************************************************************************************************
Edit the following article to match project system voltages.
*************************************************************************************************************
C. Provide information on labels as follows: 

	THIS BUILDING HAS MULTIPLE WIRNG SYSTEMS:

480Y/277V: BROWN, ORANGE, YELLOW, GREY

208Y/120V: BLACK, RED, BLUE, WHITE


D. Provide labels of the following materials:

1. Outdoor labels shall be suitable for a high-UV environment.

2. Provide machine-produced custom labels printed using a thermal transfer process: 

a. Use polyester label stock that is NRTL-recognized to UL969, Marking and Labeling Systems, and has a high adhesion adhesive back.
b. Use printing ribbon recommended by the label stock manufacturer.

3. Use a suitable label-printing machine to generate labels.
4. Manufacturer: Brother, Seton, Brady.

2.13 Emergency system Identification

A. Furnish identification for emergency system generators, transfer switches, transformers, switchgear, panelboards, starters, motor control centers, safety switches, pull boxes, junction boxes, enclosures, and cabinets as require by NEC Article 700.

B. Provide flexible pressure sensitive vinyl markers with minimum 1 inch X 4 inches orange background and black letters indicating EMERGENCY SYSTEM.

2.14 WARNING SIGNS

A. Furnish warning signs for low-voltage and medium-voltage transformers, switchgear, switchboards, panelboards, motor starters, motor control centers, safety switches, pull boxes, and cabinets.

B. Use warning signs that conform to ANSI Z535.4 and OSHA Danger and Caution specifications.

C. Provide minimum 2 inches X 4 inches warning signs. 

D. Provide warning signs with format and lettering as follows:

1. Signal word: DANGER

2. Signal word panel color: red with safety alert symbol.
3. Word message:

Keep Out!

Hazardous voltage inside

Will shock, burn, or cause death. 

4. Safety symbol: ISO 3864 “lightning bolt” in yellow triangle.
E. Materials:

1. For indoor applications use flexible, pressure sensitive, polyester base with polyester overlaminate.

2. For outdoor applications use aluminum signs.

F. Manufacturer: Seton Name Plate Co., Safety Label Solutions, Hazard Communication Systems, Electromark.
*************************************************************************************************************
Edit the following article to match project requirements; delete if not applicable to the Project.  Refer to LANL ESM Chapter 7 Section D5000 Part 7.0.

*************************************************************************************************************
2.15 ARC FLASH and shock Hazard WARNING LABELS

A. Furnish arc flash and shock hazard warning labels for switchgear, transformers, panelboards, industrial control panels, motor controllers (including those furnished with mechanical equipment), motor control centers, safety switches, and other equipment as required by the NEC or NFPA 70E.
B. Provide warning labels that comply with ANSI Z535.4.  Color in top part of WARNING sign shall be ANSI “safety orange.” Color in top part of DANGER sign shall be red. All lettering on labels shall be black.

C. Provide either machine-produced custom labels or manually filled-in pre-printed labels similar in design to those below.
1. Label dimensions shall be approximately 4 inches high by 6 inches wide.

2. Outdoor labels shall be suitable for a high-UV environment.

3. Machine-produced custom labels: 

a. Use polyester label stock that is NRTL-recognized to UL969, Marking and Labeling Systems, and has a high adhesion adhesive back.
b. Use printing ribbon recommended by the label stock manufacturer.
c. Use a suitable thermal transfer process label-printing machine to generate labels and enter the application-specific information indicated in the installation sub-paragraphs.
4. Pre-printed labels:

a. Use labels printed on self-adhesive UV-resistant polyester with pressure-sensitive adhesive back. Provide labels with a clear polyester overlay film to protect manually-entered information.
b. Use a black, UV-resistant, industrial permanent marker pen to legibly hand letter the application-specific information indicated in the installation sub-paragraphs. 
*************************************************************************************************************
Edit the following article to match Project requirements; delete if not applicable. Use Arc Flash and Shock Hazard Warning Label Design #1 where the calculated incident energy does not exceed 33.3 cal/cm2. (The 33.3 cal/cm2 value is based on the requirement in LANL P101-13.1 to use a 20% safety factor when selecting arc flash PPE; this shifts the allowable maximum threshold for energized work wearing arc rated PPE from 40 cal/cm2 down to 33.3 cal/cm2.) The Maximum Available Fault Current entry is to meet the requirement in NEC Section 110.24; this requirement is extended to all equipment receiving this label; the purpose of the information is to facilitate field verification that the installed equipment has adequate interrupting and withstand rating; the maximum available fault current calculation may be based on either the actual utility fault duty or an assumed infinite fault duty on the supply side of the utility transformer serving the facility.
*************************************************************************************************************
D. Use Arc Flash and Shock Hazard Warning Label Design #1 for equipment where the calculated arc flash incident energy does not exceed 33.3 cal/cm2. See installation sub-paragraphs for an explanation of the application-specific information entries on the label.
Arc Flash and Shock Hazard Warning Label Design #1
	[image: image1.png]


    WARNING

	Arc Flash and Shock Hazard.
Appropriate PPE Required.

	   ## inches     
Arc Flash Protection Boundary.  (Arc flash hazard analysis based on:       SWGR-A main circuit breaker set in energy-reducing maintenance mode.     )
 ##.# cal/sq cm
Arc flash incident energy at    ##     inches working distance; use AR clothing and PPE with arc rating ≥ 120% of the incident energy.
             #         
NFPA 70E Hazard/Risk Category PPE for circuit breaker, fused switch, starter, or meter switch operation with doors closed and covers on.
    ### V          
Shock Hazard exists when door is open or cover is off.

    
    ## inches     
Limited Approach Boundary.
[image: image2.png]


    ## inches     
Restricted Approach Boundary.         Class     ##   Gloves,
    # inch           
Prohibited Approach Boundary.           #### V-Rated Tools

	Equipment I.D.:    ######-##-####-#               Date of Analysis:    MM/DD/YYYY  .
   ##,### A     
Maximum Available Fault Current (RMS symmetrical amperes).


*************************************************************************************************************
Edit the following article to match Project requirements; delete if not applicable.  Use Arc Flash and Shock Hazard Warning Label Design #2 for non-service entrance equipment operating at a nominal system voltage of 208Y/120 V from a single transformer with a rating less than 125 kVA (e.g. 112.5 kVA, 75 kVA, 45 kVA, 30 kVA). An arc flash hazard analysis is not required for such equipment. It is anticipated that this warning label can be printed in large quantities and applied to 208Y/120 V panelboards and other equipment that are determined meet the above criteria based on examination of facility single-line diagrams. (Note that this label cannot be used on service entrance equipment.) 
*************************************************************************************************************
E. Use Arc Flash and Shock Hazard Warning Label Design #2 for equipment operating at a nominal system voltage of 208Y/120 V and served by a single transformer with a rating less than 125 kVA. See installation sub-paragraphs for an explanation of the information entries on the label.

Arc Flash and Shock Hazard Warning Label Design #2
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     WARNING

	Shock Hazard.
Appropriate PPE Required.



	· Wear at least leather gloves and safety glasses when operating a circuit breaker, fused switch, starter, or meter switch with the equipment covers on. 

· Wear at least NFPA 70E Hazard/Risk Category 0 clothing and PPE with leather gloves for any tasks performed with the equipment cover open.
      208 V           
Shock Hazard exists when cover is open.



                                                             
     42 inches      
Limited Approach Boundary.
  Avoid Contact  
Restricted Approach Boundary.         Class   00    Gloves,

  Avoid Contact  
Prohibited Approach Boundary.           1000 V-Rated Tools.


*************************************************************************************************************
Edit the following article to match Project requirements; delete if not applicable. Use Arc Flash and Shock Hazard Warning Label Design #3 where the calculated incident energy exceeds 33.3 cal/cm2. (Note that the 33.3 cal/cm2 value is based on the requirement in LANL P101-13.1 to use a 20% safety factor when selecting arc flash PPE; this shifts the allowable maximum threshold for energized work wearing arc rated PPE from 40 cal/cm2 down to 33.3 cal/cm2.) The Maximum Available Fault Current entry is to meet the requirement in NEC Section 110.24; this requirement is extended to all equipment receiving this label; the purpose of the information is to facilitate field verification that the installed equipment has adequate interrupting and withstand rating; the fault current calculation may be based on either the actual utility fault duty or an assumed infinite fault duty on the supply side of the utility transformer serving the facility.
*************************************************************************************************************
F. Use Arc Flash and Shock Hazard Warning Label Design #3 for equipment where the calculated arc-flash incident energy is greater than 33.3 cal/cm2. See installation sub-paragraphs for an explanation of the application-specific information entries on the label.

Arc Flash and Shock Hazard Warning Label Design #3
	    DANGER

	Lethal Arc Flash and Shock Hazard.
Energized Work (Diagnostic or Repair) Prohibited.

	    ## inches       
Arc Flash Protection Boundary.    
  ##.# cal/sq cm 
Arc flash incident energy at    ##     inches working distance. Prospective arc fault burn, blast, and shrapnel hazards exceed protection capability of useful PPE.
              4          
NFPA 70E Hazard/Risk Category PPE for circuit breaker, fused switch, starter, or meter switch operation with doors closed and covers on.
     ### V            
Shock Hazard when   door is open or cover is off.

 
     ## inches      
Limited Approach Boundary.
     ## inches      
Restricted Approach Boundary.
     # inch(es)      
Prohibited Approach Boundary.

	Equipment I.D.:    ######-##-####-#             Date of Analysis:    MM/DD/YYYY  .
      ##,### A        
Maximum Available Fault Current (RMS symmetrical amperes).


G. Manufacturer: Summit Electric Supply, Seton Name Plate Co., Safety Label Solutions, Hazard Communication Systems, Electromark, Brady.

*************************************************************************************************************
Edit the following articles to match project requirements; delete if not applicable to the Project.  Refer to LANL ESM Chapter 7 Section D5000 Part 7.0.

*************************************************************************************************************
2.16 Working Space floor MARKING 
A. Provide black paint and white paint to mark the NEC-required working space on the floor at electrical equipment that is likely to require examination, adjustment, servicing, or maintenance while energized.
B. Refer to Section 09 9100 Painting.
*************************************************************************************************************
Edit the following articles to match project requirements; delete if not applicable to the Project.  Use working space labels only where it is impractical mark the NEC-required working space on the floor (e.g. carpeted areas). Refer to LANL ESM Chapter 7 Section D5000 Part 7.0.

*************************************************************************************************************
2.17 Working Space Labels 

A. Provide labels indicating required working clearance at electrical equipment that is likely to require examination, adjustment, servicing, or maintenance while energized and it is impractical mark the NEC-required working space on the floor
B. Material: 
1. Use polyester label stock that is NRTL-recognized to UL969, Marking and Labeling Systems, and has a high adhesion adhesive back.
2. Use printing ribbon recommended by the label stock manufacturer.

3. Use a suitable thermal transfer process label-printing machine to generate labels and enter the application-specific information
4. Outdoor labels shall be suitable for a high-UV environment.

C. Minimum dimensions: 3-1/2 x 1-1/4 inches.
D. Use the following label design:
	NOTICE

	Keep area in front of this electrical equipment clear for #-#/# feet. 

OSHA-NEC regulations.


1. Signal word: “NOTICE” in 24 point minimum white italic letters on safety blue panel.

2. Word message: 16 point minimum black or safety blue letters on white background.

************************************************************************************************************
Edit the following articles to match project requirements; delete any that do not apply to Project. Verify voltages in specialized equipment installed as part of the Project.

************************************************************************************************************
a. Word message for 120/240-volt and 208Y/120-volt equipment: “Keep area in front of this electrical equipment clear for 3 feet. OSHA-NEC regulations.”

b. Word message for 480-volt and 480Y/277-volt equipment with exposed live parts on one side of the working space and no live parts on the other side of the working space: “Keep area in front of this electrical equipment clear for 3-1/2 feet. OSHA-NEC regulations.”
c. Word message for 480-volt and 480Y/277-volt equipment with exposed live parts on both sides of the working space: “Keep area in front of this electrical equipment clear for 4 feet. OSHA-NEC regulations.”
d. Word message for 4160Y/2400-volt equipment with exposed live parts on one side of the working space and no live parts on the other side of the working space: “Keep area in front of this electrical equipment clear for 4 feet. OSHA-NEC regulations.”
e. Word message for 4160Y/2400-volt equipment with exposed live parts on both sides of the working space: “Keep area in front of this electrical equipment clear for 5 feet. OSHA-NEC regulations.”
f. Word message for 13,200-volt equipment with exposed live parts on one side of the working space and no live parts on the other side of the working space: “Keep area in front of this electrical equipment clear for 5 feet. OSHA-NEC regulations.”
g. Word message for 13,200-volt equipment with exposed live parts on both sides of the working space: “Keep area in front of this electrical equipment clear for 6 feet. OSHA-NEC regulations.”
E. Manufacturer: Brother, Seton, Brady

2.18 UNDERGROUND WARNING TAPE

A. Furnish underground warning tape for underground cables, conduits and duct banks.

B. Use 6 inch wide, 0.004 inch thick, polyethylene underground warning tape black lettering and the American Public Works Association background colors:

1. Electric power or lighting: red

2. Telephone/data or alarm: orange

C. Provide lettering that indicates the type service buried below.

1. Electric: "CAUTION ELECTRIC LINE BURIED BELOW"

2. Telephone/data:  "CAUTION TELEPHONE LINE BURIED BELOW"

D. Manufacturer: Utility Safeguard, LLC.
2.19 One-Line Diagram Cabinet(s)

A. Provide aluminum framed bulletin board cabinet(s) to display electrical one-line diagram(s) plus special operating instructions and emergency procedures as required.

1. Housing: extruded aluminum with manufacturer’s standard outside dimensions of approximately [36" x 48"][36" x 60"][48" x 60"][48" x 72"] x 3” deep.

2. Doors: two sliding 3/16” tempered glass doors with ground-in finger pulls and flat key tumbler locks.

3. Back panel: tackable cork.

4. Finishes: manufacturer’s standard finishes and colors.

B. Manufacturer: Claridge “Imperial Series”

PART 3 EXECUTION

3.20 EXISTING WORK

*********************************************************************************************************

Delete this article when existing construction is not affected.  Edit to match project requirements.

*********************************************************************************************************

A. Install identification on existing [equipment] [________] to remain in accordance with this section.

B. Install identification on unmarked existing [equipment] [________].

C. Replace missing, damaged, or faded [nameplates] [labels] [markers].

3.21 EXAMINATION

A. Examine surfaces to receive identification products for compliance with installation tolerances and other conditions affecting performance of the identification products.  Do not proceed with installation until unsatisfactory conditions have been corrected.

3.22 INSTALLATION - General
A. Where identification is to be applied to surfaces that require finish, install identification after completion of finish work.

B. Install labels where indicated and at locations for best convenience of viewing without interference with operation and maintenance of equipment. 
1. Coordinate installation of identifying devices with location of access panels and doors. 
2. Install identifying devices before installing acoustical ceilings and similar concealment. 

C. Install electrical identification products only when ambient temperature and humidity conditions for adhesive are within range recommended by manufacturer.

D. Clean surface where electrical identification product is to be placed.

E. Use manufacturer's recommended adhesive for engraved tags and nameplates.

F. Place electrical identification products centered and parallel to equipment lines.

************************************************************************************************************
Edit the following articles to match project requirements; delete any that do not apply to Project.  Refer to LANL ESM Chapter 7 Section D5000 Part 7.0.

************************************************************************************************************
3.23 Component Identification Tags

A. Install component identification tag [as indicated on the Drawings] on the front of each piece of electrical equipment including switchgear, transformers, switchboards, panelboards, motor control centers, motor controllers, safety switches, and enclosed circuit breakers.

B. Position tags so they can be read from floor or ground.
3.24 Equipment Nameplates

A. Install equipment nameplate or nameplates [as indicated on the Drawings] on the front of each piece of electrical equipment including switchgear, transformers, switchboards, panelboards, motor control centers, motor controllers, safety switches, and enclosed circuit breakers.
************************************************************************************************************
Edit the following articles to match project requirements; delete any that do not apply to Project.  

************************************************************************************************************
B. Install Category III nameplate at the branch circuit breaker that provides AC power to the fire alarm control panel with wording "WARNING - AC POWER TO FIRE ALARM CONTROL PANEL - DO NOT TURN OFF WITHOUT AUTHORIZATION.” 

C. Install Category III nameplate at the branch circuit breaker(s) that provide(s) AC power to life safety system components with wording "WARNING - AC POWER TO LIFE SAFETY SYSTEM - DO NOT TURN OFF WITHOUT AUTHORIZATION". 

D. Install a Category III nameplate at the branch circuit breaker(s) that provide(s) AC power to life security system components with wording "WARNING - AC POWER TO SECURITY SYSTEM - DO NOT TURN OFF WITHOUT AUTHORIZATION ". 

E. Install a Category III nameplate at the branch circuit breaker(s) that provide(s) AC power to safety system components with wording "WARNING - AC POWER TO SAFETY SYSTEM - DO NOT TURN OFF WITHOUT AUTHORIZATION". 

F. Circuit directory information Category I nameplates may be omitted from equipment which receives an arc flash and shock hazard warning label that includes the required circuit directory information.
G. Position nameplates so they can be read from floor or ground.
3.25 Outlet Labels

A. Install outlet label on outside of device cover for each receptacle outlet and light switch.

3.26 Wire Markers

A. Install wire markers on power, control and communication conductors at each appearance in locations such as pull boxes, outlet boxes, junction boxes, panelboards, switchgear, motor control centers, controllers, safety switches, enclosed circuit breakers, and load connections. 
B. Position markers so they can be read from the front of the enclosure.

3.27 Voltage Markers

A. Install voltage markers at the following locations and position markers so they can be read from floor or ground:

************************************************************************************************************
Edit the following articles to match project requirements; delete any that do not apply to Project.  

************************************************************************************************************
1. Front and rear of each medium-voltage switchgear assembly.

2. Front of each medium-voltage transformer.

3. Front and rear of each free-standing low- voltage switchgear or switchboard section.

4. Front of each low-voltage transformer, panelboard, industrial control panel, motor control center, enclosed circuit breaker, safety switch, and motor controller enclosure, including those furnished with mechanical equipment.
5. Cover of each pull box containing low-voltage or medium-voltage conductors.

6. Each 2 inch and larger conduit longer than 6 feet; space markers not more than 20 feet on center.

************************************************************************************************************
Edit the following article to match project requirements; delete if not applicable to Project.  

************************************************************************************************************
3.28 Emergency System Identification

A. Install identification for emergency system markers at the following locations and position markers so they can be read from floor or ground:

1. Front of each emergency system generator.

2. Front and rear of each free-standing emergency system switchgear or switchboard section.

3. Front of each low-voltage transformer, panelboard, industrial control panel, motor control center, enclosed circuit breaker, safety switch, and motor controller enclosure, including those furnished with mechanical equipment.
4. Cover of each pull box and junction box containing emergency system conductors.

5. Each emergency system conduit longer than 6 feet; space markers not more than 20 feet on center.

3.29 Warning Signs

A. Install warning signs at the following locations and position signs so they can be read from floor or ground:

************************************************************************************************************
Edit the following articles to match project requirements; delete any that do not apply to Project.  

************************************************************************************************************
1. Front and rear of each medium-voltage switchgear.

2. Front of each medium-voltage transformer.

3. Front and rear of each low-voltage switchgear or switchboard section.

4. Front of each low-voltage transformer, switchboard, panelboard, industrial control panel, motor control center, enclosed circuit breaker, safety switch, and motor starter enclosure including those furnished with mechanical equipment.

5. Cover of each pull box containing exposed low or medium-voltage conductors.

3.30 Arc Flash and shock hazard Warning Labels

A. Install arc flash and shock hazard warning labels at the following locations and position signs so they can be read from floor or ground:

************************************************************************************************************
Edit the following articles to match project requirements; delete any that do not apply to Project.  In large equipment such as switchgear and some switchboards the main circuit breaker and associated line-side devices will be in a separate section or cubicle from the feeder circuit breakers or distribution sections. For such equipment, create different warning labels to indicate the different arc flash hazards on the line and load sides of the main circuit breaker. For smaller equipment, such as panelboards, create warning labels indicating the arc flash hazard on the line side of the main circuit breaker.
************************************************************************************************************
1. Front and rear of each medium-voltage switchgear section.

2. Front of each medium-voltage transformer.

3. Front and rear of each freestanding low-voltage switchgear or switchboard section.

4. Front of each low-voltage transformer, panelboard, industrial control panel, motor control center, enclosed circuit breaker, safety switch, and motor controller enclosure, including those furnished with mechanical equipment.
5. Cover of each pull box containing exposed low or medium-voltage conductors.
************************************************************************************************************
Edit the following article to match project requirements; delete if not applicable to the Project.  Provide a schedule on the Drawings with the following information as applicable for each arc-flash and shock hazard warning label, or specify that the information be provided as one of the power system studies required in LANL Master Specifications Section 26 0813, Electrical Acceptance Testing. Refer to LANL ESM Chapter 7 Section D5000 Part 7.0. 
1. The Arc-Flash Protection Boundary (in inches) calculated in accordance with IEEE Std 1584 or NFPA 70E (e.g. 21.2 inches).
2. The basis for the arc flash hazard analysis calculation (usually the immediate upstream overcurrent protective device) (e.g. Circuit Breaker PP-B-7) and, if applicable, indication that an energy-reducing mode such as one of the following is in effect:

a. Zone-selective interlocking (e.g. SWGR-A Main CB with zone-selective interlocking),

b. Differential relaying, (e.g. SWGR-A-2B CB thru XFMR-1 with differential to SWGR-1 Main CB) or

c. Energy-reducing maintenance switching that temporarily sets the circuit breaker trip unit to “no intentional delay” to reduce the clearing time and arc flash incident energy (e.g. SWGR-B Main CB set in energy-reducing maintenance mode).

3. The Arc-flash incident energy (cal/cm2) calculated in accordance with IEEE Std 1584 or NFPA 70E (e.g. 4.3 cal/cm2) based immediate upstream overcurrent device clearing time and the energy-reducing mode that may be applicable.

4. The working distance (inches) selected from IEEE Std 1584 or NFPA 70E (Annex D) based on equipment type (e.g. 18 inches).

5. Hazard/Risk Category number from NFPA 70E Table 130.7(C)(9) for operations (circuit breaker, fused switch, starter, or meter switch) with doors closed and covers on (e.g. 0). If the short circuit current or the clearing time exceeds the limits noted in NFPA 70E Table 130.7(C)(9), use Hazard/Risk Category 4.
6. The system phase-to-phase voltage (e.g. 480 V).
7. The condition that exposes worker to an electrical shock hazard (e.g. door is open or cover is off).

8. The Limited Approach Boundary from NFPA 70E Table 130.2(C) based on nominal system phase-to-phase voltage (e.g. 42 inches).

9. The Restricted Approach Boundary from NFPA 70E Table 130.2(C) based on nominal system phase-to-phase voltage (e.g. 12 inches). 

10. The Prohibited Approach Boundary from NFPA 70E Table 130.2(C) based on nominal system phase-to-phase voltage (e.g. 1 inch). 

11. The Class for insulating gloves (e.g. 00) based on system voltage as follows:

a. Up to 500 V: Class 00

b. Up to 1000 V: Class 0
c. Up to 17.5 kV: Class 2
12. The voltage rating for insulated or insulating tools based on system voltage (e.g. 1000 V). Note that insulated or insulating tools are not available with a V-rating above 1000.

13. The maximum available fault current, RMS symmetrical amperes (e.g. 26,350 A). Note that the fault current calculation may be based on either the actual utility fault duty or an assumed infinite fault duty on the supply side of the utility transformer serving the facility.

14. The Equipment ID code based on Drawings and including the TA number, building number, and system identifier (e.g. 03410-EP-SWBD-A).

15. The date that the arc-flash hazard analysis and fault current study was performed (e.g. 04/06/2011).

16. The Section 26 0553 Arc Flash and Shock Hazard Warning Label design number (e.g. 1).

************************************************************************************************************
B. Enter the following application-specific information in the appropriate Arc Flash and Shock Hazard Warning Label Design [based on schedules on the Drawings][based on power system studies performed by the Electrical Testing Agency under Specification Section 26 0813]:

1. Arc-Flash Protection Boundary (e.g. 21.2 inches).
2. The basis for the arc flash hazard analysis calculation (e.g. SWGR-B Main CB set in energy-reducing maintenance mode). 
3. Arc-flash incident energy (e.g. 4.3 cal/cm2).

4. Working distance (e.g. 18 inches).

5. Hazard/Risk Category number for operations with doors closed and covers on (e.g. 0). 
6. System phase-to-phase voltage (e.g. 480 V). 
7. Condition that exposes worker to an electrical shock hazard (e.g. door is open or cover is off). 
8. Limited Approach Boundary (e.g. 42 inches).
9. Restricted Approach Boundary (e.g. 12 inches).
10. Prohibited Approach Boundary (e.g. 1 inch).
11. Class for insulating gloves (e.g. 00) 

12. Voltage rating for insulated or insulating (e.g. 1000 V). 
13. Maximum available fault current (e.g. 26,350 A).
14. Equipment ID code (e.g. 03410-EP-SWBD-A).
15. Date of analysis (e.g. 04/06/2011).

3.31 Working Space Floor Markers

A. Install floor marking paint on the floor at the locations listed below to indicate the working space required by the NEC. 
************************************************************************************************************
Edit the following articles to match project requirements; delete any that do not apply to Project.  

************************************************************************************************************
1. Front and rear of each medium-voltage switchgear.

2. Front of each medium-voltage transformer.

3. Front and rear of each free-standing low-voltage switchgear or switchboard section.

4. Front of each low-voltage transformer, switchboard, panelboard, industrial control panel, motor control center, enclosed circuit breaker, safety switch, variable frequency motor controller, and magnetic motor controller enclosure including those furnished with mechanical equipment.

5. Any other equipment likely to require examination, adjustment, servicing, or maintenance while energized.

B. Dimensions of working space area shall be as follows:

1. Width: the greater of the width of the equipment or 30 inches.

2. Depth:

************************************************************************************************************
Edit the following articles to match project requirements; delete any that do not apply to the Project.  Verify voltages in specialized equipment installed as part of the Project.
************************************************************************************************************
a. 120/240-volt and 208Y/120-volt equipment: 3 feet

b. 480-volt and 480Y/277-volt equipment with exposed live parts on one side of the working space and no live parts on the other side of the working space: 3-1/2 feet. 

c. 480-volt and 480Y/277-volt equipment with exposed live parts on both sides of the working space: 4 feet.

d. 4160Y/2400-volt equipment with exposed live parts on one side of the working space and no live parts on the other side of the working space: 4 feet. 

e. 4160Y/2400-volt equipment with exposed live parts on both sides of the working space: 5 feet. 

f. 13,200-volt equipment with exposed live parts on one side of the working space and no live parts on the other side of the working space: 5 feet.

g. 13,200-volt equipment with exposed live parts on both sides of the working space: 6 feet.

C. Thoroughly prepare floor surface to receive paint. 

D. Paint the NEC-required working space area with alternating 3 to 6 inch wide black and white diagonal stripes.
************************************************************************************************************
Edit the following articles to match project requirements; delete if not applicable to the Project.  Use working space labels only where it is impractical mark the NEC-required working space on the floor (e.g. carpeted areas). Refer to LANL ESM Chapter 7 Section D5000 Part 7.0.

************************************************************************************************************
3.32 Working Space Labels

A. Install working space labels at the following locations only in cases where it is impractical to mark the NEC-required working space on the floor (e.g. carpeted areas).
************************************************************************************************************
Edit the following articles to match project requirements; delete any that do not apply to Project.  

************************************************************************************************************
1. Front and rear of each medium-voltage switchgear.

2. Front of each medium-voltage transformer.

3. Front of each low-voltage switchgear or switchboard section and rear of each freestanding low-voltage switchgear or switchboard section.

4. Front of each meter enclosure, low-voltage transformer, panelboard, industrial control panel, motor control center, enclosed circuit breaker, safety switch, and motor controller enclosure, including those furnished with mechanical equipment.

5. Any other equipment likely to require examination, adjustment, servicing, or maintenance while energized.
B. Position labels so they can be read from floor or ground:

3.33 Underground Warning Tape

A. Install underground warning tape in trench above underground conduit, 1 foot below ground surface.

3.34 One-Line Diagram Cabinet(s)

A. Install one-line diagram cabinet(s) in the main electrical room plus the following locations:

************************************************************************************************************
Edit the following articles to match project requirements; delete any that do not apply to Project.  

************************************************************************************************************
1. Engine-generator room

2. UPS room

3. [Other locations as indicated on the Drawings]
B. Install cabinets in accordance with the manufacturer’s instructions.

C. Install the following documents in the cabinets:

1. Electrical one-line diagram(s) of system.

2. Special operating instructions and emergency procedures to include:

a. Main-tie-main transfers

b. ATS bypass

c. UPS bypass

d. Key interlocks

e. [                    ]

END OF SECTION
**********************************************************************************************************
Do not delete the following reference information.

**********************************************************************************************************
FOR LANL USE ONLY

This project specification is based on LANL Master Specification 26 0553 Rev. 2, dated May 25, 2011.
LANL Project I.D. [        ]
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