

















System Faults - Type
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Line to Neutral (Grd) Line to Line
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System Faults - Type
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Line to Line to Neutral (Grd) Three Phase Fault
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Line-to-Line-to-Line Fault

Bolted Fault
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Frequency of Faults
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System Faults

Electrical distribution systems will produce a
Maximum Fault Current that depends upon the
available fault current from the power source and the
Impedance in the system at the point of the fault.

Sources Impedances
-Utility -Transformers
-Generators -Cables
-Motors -Arcing
-Batteries
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Transformer Fault Current

Transformer fault current can be calculated by
dividing full load amps by impedance

1000KVA Transformer at 480V with 5.5% impedance
FLA = 1202A

Fault Current = 1202/.055 = 21,854A
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Motor Fault Current

Practical estimate of motor short-circuit
contribution is to multiply the total motor
currentin amperers by 4

100HP Motor
FLA = 124A

Fault Current = 496A
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System Faults
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NEC 100 - 2008

Interrupting Rating:

The highest current at rated voltage that a device is
Intended to interrupt under standard test conditions.

Interrupting rating applies solely to overcurrent
protective devices such as circuit breakers or
fuses.
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NEC 110.9 - 2008

Equipment intended to interrupt current at fault
levels shall have an interrupting rating sufficient
for the nominal circuit voltage and the current
that is available at the line terminals of the

equipment.
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NEC 100 - 2008

Short-Circuit Current Rating (SCCR):

The prospective symmetrical fault current at a nominal
voltage to which an apparatus or system is able to be
connected without sustaining damage exceeding
defined acceptance criteria

UL specifies that the short circuit rating of assembled
panelboards (switchboards) must not exceed the
rating of the lowest rated device in the assembly.
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NEC 110.10 — 2008

The NEC has requirements for certain components
and equipment to be marked with their short circuit
current rating (SCCR).

230.82 (3) - Meter Disconnect Switches
409.110 - Industrial Control Panels

430.8 - Motor Controllers

440.4 (B) - Air Conditioning and Refrigeration
Equipment with Multimotor and Combination Loads

670.3 (A) - Industrial Machinery Electrical Panel
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Fault Inside MV MCC




Fault Inside MV MCC
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Series Ratings
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Series Rated Protection

Short circuit rating is assigned to a combination of two
or more overcurrent devices connected in series and
where the rating of the downstream device is less than
that of the combination series rating

65 kA PROTECTION CONTINUITY COST
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Fully Rated Protection

All overcurrent devices rated for available fault current

65 kA
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Fully Rated, Sel. Coordinated Protection

A fully rated system with overcurrent devices coordinated
so device closest to the fault opens first
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Article 240-86 Series Ratings

Where a circuit breaker is used on a circuit
having an available fault current higher than its
marked interrupting rating by being connected
on the load side of an acceptable over-current
protective device having the higher rating, the
following shall apply
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Article 240-86 Series Ratings

(a) Marking. The additional series
combination interrupting rating shall be
marked on the end use equipment such as
switchboards and panelboards.
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Article 240-86 Series Ratings

continued

(b) Motor Contribution.
Series ratings shall not be used where

(1) Motors are connected on the load
side of the higher rated overcurrent
device and on the line side of the
lower-rated overcurrent device.

(2) The sum of the motor full-load
currents exceeds 1 percent of the
Interrupting rating of the lower
rated circuit breaker.
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Selective
Coordination
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Selective Coordination

Article 700.27 — Coordination

Emergency system (s) overcurrent devices shall be selectively
coordinated with all supply side overcurrent protective devices.

Article 701.18 - Coordination

Legally required standby systems overcurrent devices shall be
selectively coordinated with all supply side overcurrent protective
devices.

Article 517 — Health Care Facilities

517.26 Application of other articles. The essential electrical system
shall meet the requirements of article 700, except as amended by
article 517
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CURRENT IN AMFERES
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CURAENT IN AMFERES
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Arc Flash
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Arc Flash
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What Determines Danger Level

The heat reaching the skin of the worker
is dependent on the following three
factors:

ePower of the arc at the arc location

eDistance of the worker to the arc

eTime duration of the arc exposure.
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NFPA 70 - 2005 National Electric Code

Switchboards, panelboards, industrial control
panels, meter socket enclosures, and motor
control centers in other than dwelling
occupancies, that are likely to require
examination, adjustment, servicing, or
maintenance while energized, shall be field
marked to warn qualified persons of potential
electric arc flash hazards. The marking shall be
located so as to be clearly visible to qualified
persons before examination, adjustment,
servicing, or maintenance of the equipment.
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A DANGER

ELECTRIC ARC FLASH HAZARD

Will cause severe
in‘jurj,r Or death.
Turn OFF ALL power

before opening. Follow
ALL requiresments in
NFPA 7OE for safe
work practices and for
Personal Protective

Equipment.

o TEHI =0 HEW 1

Mote to Installer: Apply label as required by 2002 NEC Art. 110.16.
If desired, additlonal labels Ay 1] pun::hu gad thl-l:luﬂl'l Yo [+2=F:1]

EATORN/CUTLER-HAMMER reprasantative.

E-T'N

Powarng Husinass Whndwide

A
F.T-N
37



EF.1°N

Powering Business Worldwide






