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All of these may affect grounding decisions.

The NEC [1], sponsored by the National Fire Protection Association, contains regulations pertaining to syst
equipment grounding applicable to industrial, commercial, and special occupancy facilities. These ru
considered minimum requirements for the protection of life and property and should be carefully reviewed dur
course of system design.

1.2 Definitions

The varieties of system grounding and definitions of related terminology follow. The definitions of additional 
may be found in IEEE Std 100-1988  [2] and the NEC [1].

effectively grounded: Grounded through a sufficiently low impedance such that for all system conditions the ra
zero-sequence reactance to positive-sequence reactance (X0/X1) is positive and less than 3, and the ratio of zer
sequence resistance to positive-sequence reactance (R0/X1) is positive and less than 1.

grounded system: A system in which at least one conductor or point (usually the middle wire or neutral poi
transformer or generator windings) is intentionally grounded, either solidly or through an impedance.

grounded: Connected to earth or to some extended conducting body that serves instead of the earth, whe
connection is intentional or accidental.

high resistance grounded: A grounded system with a purposely inserted resistance that limits ground-fault cu
such that the current can flow for an extended period without exacerbating damage. This level of current is co
thought to be 10 A or less. High-resistance grounded systems are designed to meet the criterion of RO≤XCO to limit the
transient overvoltages due to arcing ground faults. XCO is the distributed per-phase capacitive reactance to groun
the system, and RO is the per-phase zero-sequence resistance of the system.

low resistance grounded: A resistance-grounded system in which the purposely inserted resistance has lower
value than would meet the high-resistance grounding criteria. The resistance is selected to provide the desired
current.

per-phase charging current: (ICO). The current (VLN/XCO) that passes through one phase of the system to charg
distributed capacitance per phase to ground of the system, VL-N is the line-to-neutral voltage and XCO is the per-phase
distributed capacitive reactance of the system.

R0: The per-phase zero-sequence resistance of the system.

reactance grounded: Grounded through impedance, the principal element of which is inductive reactance.

resistance grounded: Grounded through an impedance, the principal element of which is resistance.

resonance: The enhancement of the response of a physical system (electrical system or circuit) to a periodic ex
when the excitation frequency (f) is equal to a natural frequency of the system. In a series circuit consistin
resistance (R), inductance (L), and capacitance (C), when L and C parameters are such that the resultant reacta
becomes zero and the current reaches maximum, then the circuit is in series resonance. This happens when

Similarly, in a parallel circuit consisting of R, L, and C, the admittance is the lowest when 1/X1 = 1/Xc, and the circuit
is in parallel resonance. This happens when

 

Rn: The value of the resistance connected from the neutral to the ground of a resistance-grounded system. 
resistance grounded systems where RN is a major component of Ro, the relationship R0=3RN applies.
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