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Heaters for Safety Showers
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Voltages: 13.8 (4.16) kV; 600V or 480V

NEMA C84.1-2011, IEC 60038

Distribution Scheme: Radial, Loop, Double-Ending

Protection: Fuses, Circuit Breakers, Resistance or Solid Ground

Standard Current ratings: NEC 240.6 Standard Ampere Ratings, IEC 60059 

(logarithmic progression)

Motor Voltage Ranges: ½Hp single phase, 200 Hp maximum LV, >200 Hp MV (IEC 

HV)

Motor Protection:  Fuses / MCP’s / MCCB’s. Overload Class 10, 20, 30

480V – 480/277 V or 480-208/120 for lighting and receptacle loads

Transformer Secondary: Bus Duct, Cable in tray, Cables underground 
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IEEE C57.12.00-2010  - IEEE Standard for General Requirements for Liquid-Immersed 

Transformers

IEEE C57.12.01-2005  - Standard General Requirements for Dry-Type Distribution and 

Power Transformers
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When listing the AIC rating of switchboards and panelboards, show the minimum rating 

acceptable, do not round up to what is perceived as the next industry standard rating. 

Engineers often round up to one particular manufacturer's standards giving that 

manufacturer a competitive advantage during the biding phase.
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NEMA MG1-2011 Motors and Generators 

IEC 60034 Series Rotating electrical machinery
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No cable schedule on smaller jobs

Schedules (tabular format) where possible for ease of takeoff 

3 #4AWG: Is it 3 – 1/c #4 or 1 – 3/c #4? Call out ground where used.
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ANSI C37.2 Device #’s correct
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Grounding vs Earthing
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Drawing number, title block name match the master drawing list
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Safety Grounding – Step & Touch Potential
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Extra precaution in Hazardous Areas
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(B) Alternating-Current Systems of 50 Volts to 1000 Volts.

Alternating-current systems of 50 volts to less than 1000 volts that supply premises 

wiring and premises wiring systems shall be grounded under any of the following 

conditions:

(1) Where the system can be grounded so that the maximum voltage to ground on the 

ungrounded conductors does not exceed 150 volts

(2) Where the system is 3-phase, 4-wire, wye connected in which the neutral conductor 

is used as a circuit conductor

(3) Where the system is 3-phase, 4-wire, delta connected in which the midpoint of one 

phase winding is used as a circuit conductor

All grounding electrodes as described in 250.52(A)(1) through (A)(7) that are present at 

each building or structure served shall be bonded together to form the grounding 

electrode system.

(1) Metal Underground Water Pipe

(2) Metal Frame of the Building or Structure

(3) Concrete-Encased Electrode

(4) Ground Ring

(5) Rod and Pipe Electrodes

(6) Other Listed Electrodes

(7) Plate Electrodes
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Structures exceeding 76 m (250 ft) in perimeter shall have a down conductor for 

every 30 m (100 ft) of perimeter or fraction thereof.

Ground rods shall be not less than 12.7 mm (1⁄2 in.) in diameter and 2.4 m (8 K) 

long

This interconnection shall include lightning protection, electric service, 

communications, and antenna system grounds, as well as underground metallic 

piping systems.

Grounding electrodes shall be connected to steel columns around the perimeter 

of the structure at intervals averaging not more than 18 m (60 ft).

5.4 Metal Towers and Tanks. Metal towers and tanks constructed so as to receive 

a stroke of lightning without damage shall require only bonding to grounding 

electrodes as required in Chapter 4, except as provided in Chapter 7.  pi(R)^2 > 

250 for 17.84 ft diameter
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Recommended practice is that all grounding and bonding connections for metal 

piping systems be noted on the appropriate mechanical and electrical drawings.

UL 96, the Standard for Safety of Lightning Protection Components

UL 96A, the Standard for Installation Requirements for Lightning Protection 

Systems

NFPA 75-2013 Standard for the Fire Protection of Information Technology 

Equipment

UL 1950 – 60950 3RD Edition  UL Standard for Safety Safety on Information Technology 

Equipment 
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