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HH Roberts Machinery Mfg  Tech Note 7

Grounding of CNC Machines: Power Supply

The 3 phase AC supply MUST be bonded to EARTH GROUND. Drawing No.1 of 1 shows the most common transformer secondary winding configurations, but not all possibilities as there are too many transformers to depict all combinations.

Note 1: Failure to reference the secondary winding to EARTH GROUND could void warranty.

Note 2: Some types of delta wound transformers may cause problems with inverter drives.

Grounding:

The machine must be securely bonded to earth ground. Conduit ground is not acceptable. The ground conductor must be equivalent in cross sectional area to the supply conductors minimum #8 AWG and have a green / yellow jacket or bare wire. The ground resistance must not exceed 4 ohms 

Grounds are provided for two reasons:

1/
Establish a low impedance path between the equipment enclosure and other material parts of the system for the protection of personnel against electrical shock in the event of an electrical failure in the machine electric's.

2/
Establish a neutral reference common to all voltage sources in the system for the protection of electronic equipment against interference generated both in the machine itself and in electrical equipment in the vicinity of the machine. This interference may cause damage and / or defective operation of the equipment.

Inasmuch as safety requirements may vary with geographic location, be sure to consult the local governing codes, which take precedence over the following guidelines that are, in general, considered practical. These guidelines are based on the following references:

National Electrical Code 1975






California "Electrical Safety Orders" 1967






Pennsylvania "Electrical Safety Regulations" 1965
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Typical Earth Ground Effectiveness:


1/
Continuous copper water pipe.
Properly buried length, depending on

condition of soil. Installed below permanent moisture level.








( Impedance typically 3 ohms )

2/
Man made driven or buried

Properly installed length depending

on condition of  soil, installed below permanent moisture level.



 




(Impedance typically below 5 ohms )


3/
Other available electrodes, such
Must be well chosen since they are

 

as metal frames of buildings or
typically less than 25 ohms but


well casings



but exceed 5 ohms.

Test setup for ground resistance

Ground connections, wire and electrodes should not exceed 5 ohms, as measured from the equipment ground stud through the primary electrode, through earth, to another independent electrode separated by 20 feet of earth. Additional ground should be installed when necessary to insure that the impedance does not exceed 5 ohms. The ohmic measurement should be made in terms of a voltage-current relation, such as the current of a 120 volt, 100watt light bulb.
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P = Current of 100 w lamp 

E = Supplied voltage 120 vac

I = Current drawn through ground rod

P = I x E

100 w = I x 120 vac

I = 100 = .83

      120 

Using a meter on the AC scale measure from the machine ground to a remote ground.

R = E ( measured voltage )  

        I

R = E 

     .83

Under these conditions the maximum allowable voltage would be 4.3 volts or approximately 5 ohms.

When longer lengths of ground conductor are required, use a larger size cable, so that the total resistance of  the cable  is less than 0.075 ohms.
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