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Engineering Software

ARCPRO v.2 is a software program developed to calculate the thermal parameters of electrical
arcs. The program is designed to aid in the selection of protective clothing by defining the arc
hazard for workers who may be accidentally exposed to electrical arcs. The user can then
specify clothing that will withstand the level of predicted arc hazards.

OSHA regulations have made it necessary for employers to ensure that clothing worn by
workers exposed to electrical arcs must not contribute to the extent of an injury. OSHA requires
utilities and industries to show compliance with such regulations if there is an accident.

ARCPRO v.2 is designed to provide the user with calculations including heat exposure, total
heat flux and heat energy on a surface at various distances from an electric arc. The software
is used to predict the potential arc hazard in a particular work environment and thus it can help
in choosing the appropriate protective clothing. Beyond selection of clothing, ARCPRO can

be used to modify work practices to remove staff from hazardous areas. The ARCPRO v.2
computer program is based on a state-of-the-art electrical arc model. Temperature-dependent
gas properties, the electrode materials and configuration are taken into account in the model.

Most of the calculation results are provided in numeric and graphic forms on the screen and
can be sent to a printer. Users provide several input parameters describing the arc and then
simply click on menu items to run calculations and view results. The typical input to the program
includes arc current, arcing gap, and distance from their working conditions. The typical output
from the computer program includes the total energy available, the heat and heat flux at any
location around the arc, an illustration of the zone in which a particular fabric will ignite, radiated
heat flux, convected heat flux, second degree burn criteria and waveforms of the arc current,
arc voltage, and arc diameter.
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RADIATED HEAT FLUX WINDOW

The Radiated Heat Flux Window (Figure 6) shows the
component of total heat flux that is transferred to a surface by
thermal radiation, the major mechanism of heat transport in
arcing situations. Arc Energy, Radiated Energy and Radiated
Heat Flux for the case input data are shown in the result box.
Maximum Radiated Heat Flux is also shown in this box.

The display on the left side of the screen is a graph of the
magnitude of the radiated heat flux as it varies with the radial
distance away from the center of the arc. Colors are associated
with heat flux magnitude as defined by the legend in the center
of the screen. On the right side of the screen is a Heat Flux
Contour chart. This is a two-dimensional area graph with heat
flux magnitude indicated by colored contour bands.
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CONVECTED HEAT FLUX WINDOW

The Convected Heat Flux Window (Figure 7) shows the
component of total heat flux that is transferred to a surface
by convection. Arc and Convection Energy for the case
input data are shown in the result box.

On the left side of the screeen is a Heat Flux Contour Chart.
This is a two-dimensional area graph with heat flux magnitude
indicated by colored contour bands. Convection is time dependent.
The left-hand chart shows the magnitude of convective
heat flux at the instant that the arc extinguishes. The heat flux
magnitude associated with each color contour is specified in
the legend in the center of the screen.

On the right side of the screen is another Heat Flux

=== Contour chart showing the maximum magnitude of convective
heat flux at every point in space at any point in time.

WAVEFORMS WINDOW

The Waveforms Window (Figure 8) shows the time varying
waveforms for the arc current, arc voltage and arc diameter.

The numeric values to the left on the screen are the root
mean square (rms) quantities associated with the current
and voltage, and the mean value of the arc diameter.

The calculated arc voltage includes the anode and
cathode voltage drops that have a dependency on the
electrode materials as well as the voltage drop across
the arc column.
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