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(57) Abréegée/Abstract:

A UPS power distribution panel which includes means for detecting and differentiating between a symmetrical current waveform
and a non-symmetrical current waveform and means for tripping and clearing a circuit breaker in the former but not the latter
condition within one current waveform cycle.
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ABSTRACT

A UPS power distribution panel which includes means for detecting and differentiating between a
symmetrical current waveform and a non-symmetrical current waveform and means for tripping and
clearing a circuit breaker in the former but not the latter condition within one current waveform

cycle.
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PANEL AND BREAKER FOR DISTRIBUTING UPS POWER

Field of the Invention

This invention relates to the field of circuit breaker panels and in particular to a
panel to distribute UPS power and to provide protection against branch overloads or short
circuits from opening output breakers of the UPS or creating power loss to all branches or

circuits.
Background of the Invention

Typically large uninterrupted power supply (UPS) installations involve locating
the backup system in a central area and distributing the power, through standard breaker panels
and branch circuits, to many power supplies in separate areas of the facility. This type of
system is generally not of concern until one of the branch circuits experiences an overload or
short circuit condition which effects some or all of the other loads which are connected to the
output of the same UPS. Standard panels, at the time of a short circuit, drop to a zero (0)
voltage level resulting in all loads connected to the panel experiencing a loss of power causing
re-boots, opened contacts etc. During the duration of the short circuit the output voltage of the
UPS drops to zero until that particular branch circuit breaker trips, removing the faulty
equipment from the system.

The length of time required to clear the breaker has a major effect on the rest of
the system, due to the limited nde-through capabilities of a typical power supply. Most
equipment will be effected should the power be interrupted for a period greater than 1 cycle at
rated frequency. It then becomes important that the short circuit fault duration does not exceed

this specification.
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Summary of the Invention

The panel] according to the present invention is designed to connect a multitude
of critical loads to one panel. The panel incorporates a system breaker and oommimication
interface. The system breaker protects the critical loads connected from reacting to power
surges, spikes and other power anomalies such as shorts and overloads. The panel is designed
to distribute UPS supplied power to individual branch circuits. The panel may handle from 1
to 96 breakers, 0 to 600V AC or DC using 1 or 3 pole breakers. The breaker, which is used to
isolate respective branch circuits within the distribution panel for a UPS system, must be
designed to trip and clear a fault condition or short circuit within the time period allotted, in
order to prevent other loads on the same panel from being affected by the same fault. The
breaker must also be able to differentiate between normal inrush currents of a load, and a short
circuit. The breaker must also be able to trip within 1 cycle utilizing the limited short circuit
current available at the UPS output. The trip charactenistics of the breaker must be repeatable

and within tolerance of the specification for all instances.

In summary then, the present invention is a UPS power distribution panel which
includes means for detecting and differentiating between a symmetrical current waveform and
a non-symmetrical current waveform and means for opening, that is, tripping and clearing a

circuit breaker in the former but not the latter condition within one current waveform cycle.
Brief Description of the Drawings

Figure 1 i1s, in partially cut away front elevation view, the breaker panel

according to the present invention.
Figure 2 1s, 1n partially cut away end elevation view, the breaker of Figure 1.

Figure 3 1s a diagrammatic view of a breaker according to the present invention.
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Detailed Description of Breaker and Operation

If a short circuit exists for a time period equal to or greater than 1 cycle, i1t may

be assumed that typical power supplies have been affected, as their “nide through™ is generally

shorter then this time period. It then becomes very important that the short circuit duration

does not exceed this specification.

IEC dictates the maximum allowable duration for the interruption of power,
while still meeting IEC 62040-3 Class 1 standards, as being within 1 cycle for complete
transient voltage recovery. ITIC (CBEMA) dictate the same value.

The UPS remains in INVERTER mode to deliver a controlled amount of output

current during the short circuit, eliminating transients generated from saturated transformers

while the fault is cleared.

The panel of the present invention protects the cnitical loads from reacting to a
short circuit or overload condition by clearing the system b'reaker within one cycle preventing
the other loads connected to the panel from seeing or reacting to this loss of power. The
design of the system breaker allows distinguishing between normal inrush of equipment and a

short circuit or overload condition.

If the system detects a symmetrical current waveform (both halves of the sine
wave have equal current flow exceeding threshold), this 1s equated to a short circuit condition,
then the breaker will trip. If the system detects a non-symmetrical current waveform (first half
of sine wave exceeds threshold, second half does not exceed threshold), this i1s equated to a

normal inrush of load, and the breaker will not trip.

The system breaker 1s a magnetic/hydraulic symmetric breaker. The incoming
current energizes a coil creating the magnetic field which 1n turn pulls the piston closer to the

contact. The symmetry aspect comes into play with the second pulse.
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If the second pulse exceeds the threshold of the breaker and is within a 2:1
ration of the initial pulse, the increase in the magnetic field will cause the piston to connect

with the contact tripping the breaker. This condition implies a short circuit or overload.

If the second pulse exceeds the threshold of the breaker, but has dropped
significantly from the original pulse (approximately 3:1 or greater) the magnetic field will be
small enough not to move the piston leaving the contacts open. The condition occurs during
inrush of equipment.

10
A micro switch per branch may be provided in an alternative embodiment.

This switch will allow for power isolation of the individual branch from the power bus,
making removal of the breaker safer.

15 The present invention 1s thus Pulse tolerant to eliminate false tripping due to

normal inrush of switching power supplies is thereby eliminated.

As will be apparent to those skilled in the art in the light of the foregoing
disclosure, many alterations and modifications are possible in the practice of this invention

20  without departing from the spirit or scope thereof.
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WHAT IS CLAIMED IS:

1. Any and all apparatus comprising a novel and inventive feature, combination of features,

subcombination of features as described or clearly inferred from the description above.

2. Any and all methods comprising a novel and inventive act, combination of acts,
subcombination of acts, step, combination of steps, subcombination of steps as described or

clearly inferred from the description above.
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