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ARC FAULT PATH FOR MITIGATION OF ARC FAULT IN POWER SUPPLY
ENCLOSURE

CROSS-REFERENCE TO RELATED APPLICATION

This application claims benefit, under 35 US.C. § 11%{(¢), of US. Provisional
Application Serial No. 61/722,974, filed 6 November 2012, the entire contents and

substance of which are hereby incorporated by reference,
BACKGROUND

0681} Embodiments of the present invention relate generally to power supply enclosures,
and wore particelarly to an are fault path for mitigation of an arc fault in a power supply

enclosure.

6862} Power supplies configured to contain, redirect, mitigate and or control a flow of
pressure and heat-energy between a first alternating current (AC) system and a second AC
system are used in a variety of commercial and industrial applications. For example, a power
supply 1s typically used in AC motor control and operation systerns. Various power supplies
convert energy from a first frequency and voltage to a second variable frequency; which may
include direct current (DC) and or AC power of fixed or varigble frequency. One way to
implement such a power supply is a drive mcluding one or more power cells, each power cell
including multiple solid state converters with an intermediate direct current (DC} link. One
exeriplary system fcorporating such power cells is discussed wn ULS. Pat, No. 5,625,545 o
Hammond (the '545 Patent), the disclosure of which is hereby incorporated by reference in its

cutirety as if fully set forth herem.

[6663] Iu certain applications, multi-cell power supplies utilize moduolar power cells to
process power between a source and a load. Such modular power cells can be applied to a
given power supply with various degrees of redundancy to tmprove the availability of the
power supply. For example, FIG. 1 illustrates various embodiments of a prior art power
supply {e.g., an AC motor drive) having nine such power celis. The power cells in FIG. 1 are
represented by a block having input terminals A, B, and C; and output terminals T1 and T2.
in FIG. 1, a transformer or other multi-winding device 110 receives three-phase, medium-

voltage power at ils primary winding 112, and delivers power to a load 130 such as a three-
|
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phase AC motor via an array of single-phase inverters {also referred to as power cells). Each
phase of the power supply output is fed by a group of serics-connected power cells, called

herein a “phase~group”.

[0684] The transformer 110 ineclodes primary windings 112 that excite a number of
secondary windings 114-122. Although primary winding 112 1s illustrated as having a star
configuration, a mesh configuration is also possible. Further, although secondary windings
114-122 are illustrated as having a delta or an extended-delia configuration, other
configurations of windings way be used as described 1u the 545 Patent. In the example of
FiGG. 1 there is a separate secondary winding for each power cell. However, the number of
power cells and/or secondary windings illustrated in FIG. 1 is merely exemplary, and other
rnumbers are possible. Additional details about such a power supply are disclosed in the 545

Patent,

6865} A number of ranks of power cells are connected between the transtormer 110 and the
load 130, A “rank” in the context of FIG. 1 is considered to be a three-phase set, or a group of
three power cells established across each of the three phases of the power delivery system.
Referring to FIG. 1, rank 150 includes power cells 151-153, rank 160 includes power cells
161-163, and rank 170 includes power cells 171-173. A master control system 195 sends
command signals to local coutrols in each power cell over fiber optics or another wured or
wircless communications medium 190, It should be noted that the number of power cells per
phase depicted in FIG. 1 is exemplary, and wore than or less thao three ranks 1s possible in

varicus embodiments,

[8866] A power supply such as is described in the '545 Patent is housed in an enclosure. Asc
faults may occur within such power supply enclosures; discussion of detection of are faults
in a power supply enclosure is found in U.S. Patent No. 7,579,581 to Aiello et al, filed May

18, 2007, which is heren mcorporated by reference in its entirety as if fully set forth herein,
SUMMARY

8687 Aun enclosure for a power supply 18 provided, An aspect includes a first compartinent
and a second compariment located adjacent to the first compartruent.  Another aspect
includes an arc fault path, comprising an intermediate pressure relief flap located inside the

2
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enclosure in between the first compartment and the second compartment, and a top pressure
relief flap located on an external surface of the second compartment. Another aspect jnclades
the intermediate pressure reliet flap and the top pressure relief flap configured to be closed in
the absence of an arc fault 1n the enclosure, and the mntermediate pressure relief flap and the
top pressure relief flap configured to open based on the presence of the arc fault in the
enclosure, such that plasma from the arc fault vents from the first compartment mto the
second compartment via the opened intermediate pressure relief flap and out of the second

compartment via the opened top pressure relief flap.

[0688] A mecthod of venting an arc fault from an enclosure for a power supply via an arc fault
path comprising an intermediate pressure relief flap and a top pressure relief flap 1s provided.
An aspect includes, based on the arc fault, opening the intermediate pressure relief flap, the
intermediate pressure relief flap being located inside of the enclosure in between a first
compartment and a second compartment of the enclosure, the second compartment located
adjacent to the first compartment. Another aspect includes venting plastoa from the arc fault
from the first compartment into the second compartment of the enclosure via the opened
intermediate pressure relief flap. Another aspect inchudes opening the top pressure relief flap,
the top pressure relief flap being located on an external surface of the second compartment,
based on the venting of the plasma into the second compartment. Another aspect includes

veniing the plasma out of the second compartuent via the opened top pressure velief flap.

[9699] Additional features are realized through the technigues of the present exemplary
embodiment. Other embodiments are described in detail herein and are considered a part of
what is claimed. For a better understanding of the features of the exemplary embodivuent,

refer to the description and to the drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

#8183 Referring now to the drawings wherein like elements are numbered alike in the

several FIGURES:

611} FIG. 1 illustrates an embodiment of a multi-cell power supply according to the prior

art.

(U]
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8812} FIG. 2 is a block diagram illustrating an embodiment of a power supply enclosure
having an arc {ault path for arc fault mitigation.

{6913} FIG, 3 tllustrates an embodiment of air intake louvers for a power supply enclosure

having an arc fault path.

[8614] FIGS. 4A-B illustrate an embodiment of a first compartment, including intermediate

pressure relief flaps, of a power supply enclosure having an arc fault path,

615] FIG. 5A illusirates an embodiment of a second compariment, mmcluding a top pressure

relief flap, of a power supply enclosure having an arc fault path.
mo1s] FIG. 5B illustrates side views an emabodiment of a top pressure rehef flap.

o177 FIG. 6 illustrates a flowchart of a method for mitigating an arc fault 1n a power supply

enclosure having an arc fanlt path.

je818] FIG. 7 is a block diagram illustrating another embodiment of a power supply

eunclosure having an arc fault path for arc fault mitigation,
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DETAILED DESCRIPTION

6819} Embodiments of a power supply enclosure having an arc fault path for arc fault
mitigation are provided, with cxemplary erabodiments being discussed below i detail. An
internal short circuit in a power supply may result in an arc fault. Air is ionized between two
or more potentials i the power supply by the arc fault, causing an arc flash comprising a
plasma cloud of rapidly expanding vaporized metallic materials. The plasma causes high
pressures and temperatures to build up quickly, in fractions of a second, within the power
supply enclosure. The arc {ault conditions wust cither be contained within the power supply
enclosure or vented to the outside of the power supply enclosure. The cooling system of the
power supply may include air intakes on the {ront, back, and/or sides of the power supply
enclosure, and the plasma may escape the power supply enclosure through these air intakes.
However, escaping of the plasma through the air intakes may result in danger to a user of the
power supply, who may be located near the front, back, or sides of the power supply
enclosure. In order to improve the safcty of a user of a power supply during an arc fault, an
internal arc fault path comprising intermediate and outer pressure relief flaps causes the
plasma to vented out the top of the power supply enclosure (in some cmbodiments, at a
height of 2 meters or greater; a reguired height may be specified by safety code
requirements). The air intakes of the power supply may also be configured to block or reduce
escaping of the plasma out of the enclosure through the air intakes while allowing cooling

airflow to enter the power supply enclosure during normal operation,

jee28] FIG. 2 is a block diagram illustrating a cross-section of an embodiment of a power
supply eoclosure 200 baving an arc fault path for arc fault mitigation. Power supply
enclosure 200 may house a power supply such as is disclosed in the 545 Patent. Power
supply enclosure 200 comprises a first compartment 201 and an adjacent second
compartment 202; wany portions of the power supply may be located in the first
compartment 201 or sccond compartment 202, First compartruent 201 and second
compartment 202 may comprise metal, The first compartment 201 comprises air intake
louvers 203, which are located on an external surface of the power supply enclosure 200 and
are part of the cooling systern for the power supply enclosure 200. During normal operation
of the power supply in the power supply enclosure 200, airflow 206 enters through air intake
iouvers 203 mnito the first compartment 201, (Ajv intake louvers 203 are discussed in further

I
-
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detail below with respect to FIG. 3.} The air intake louvers 203 have a higher pressure drop
in the divection of the plasma 208 {i.¢., from the inside lo the outside of the power supply
enclosure 200} as compared to the divection of the airflow 206, allowing airflow 206 to enter
the power supply enclosure 200 via the air intake louvers 203 1n order to cool the power
supply, and reducing escaping of plasma 208 out of the air intake louvers 203 during an arc
fault 207, The first compartroont 201 further includes intermediate pressure relief flaps 204,
which are part of the arc fault path, and are located internaily to the power supply enclosure
200, in between first compartment 201 and second compartment 202, Intermediate pressure
relief flaps 204 are discussed in further detail below with respect to FIGS. 4A-B. Second
compartment 202 includes top pressure relief flap 205 that is located on an external surface of
the power supply enclosure 200. Top pressure relief flap 205 15 discussed wn further detadl
below with respect to FIGS. SA-B. When an arc fanlt 207 occurs in first compartment 201,
plasma 208 from the arc fault 207 vents out of the first compartmaent 201 via intermediate
pressure relief flaps 204 into second compartment 202, and then vents to the outside of power
supply enclosure 200 through top pressure rehief flap 205. In some embodiments, top
pressure relief flap 205 may be located at a height of about two meters or greater during
operation of the power supply, so as to avoid venting of plasma 208 towards a user of the

power supply. The discharge height roay be may be specified by safety code requirernents.

me21] FIG. 2 is shown for dlustrative purposes only; for example, a power supply enclosure
such as power supply enclosure 200 may include any appropriate number and configuration
of aw intake louvers, mtermediate pressure relief flaps, and top pressure reliet faps. o
various embodiments, there may be additional air intake louvers such as air intake louvers
203 located on any external surface of the power supply enclosure 200, such as the front,
back, and/or sides of the first compartment 201 and/or the second compartment 202, In
further embodiments in which the power supply in power supply enclosure 200 comprises a
water-cooled power variable frequency drive, air intake louvers 203 may be omitted. Further,
a first compartment 201 comprising intermediate pressure relief flaps 204 may be located in
any appropriate location with respect 1o a second compartment 202 comprising a top pressure
relief flap 205. For example, a first compartment 281 may be located underneath or nextto a
second compartment 202 in some embodiments, In some embodiments, the power supply

enclosure 200 may include one or more additional first compartments that are similar to first

)
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compartment 201 and comprise respective intermediate pressure relief flaps 204, These
additional first corapartments way be located undermneath and/or next to first corupartment
281, second compartment 202, or one ancther, in various embodiments, Plasma 208 from an
arc fault 207 may vent through any appropriate number of first compartments, via the
respective intermediate pressure relief flaps 204, into a second compartment 202 and out the
top pressure relief flap 205; an cxample of such a configuration is discussed below with
respect to FIG. 7. Further, in some embodiments, muitiple second compartments 202
comprising respective top pressure relief flaps 205 may be included in a power supply

enclosure 200,

86227 Various examples of enclosures that may be used 1o conjunction with a power supply
such as is described in the ‘545 Patent arc discussed in U.S. Patent Application No.
13/535,655 (U.S. Patent Publication No. 2013/0003299; Wissner et al} (the “Wissner
Application™), filed on June 28, 2012, which is berein incorporated by reference in its
entirety, Enclosures such as are described i the Wissner Application may be moditfied to
include air intake louvers such as air intake louvers 203, and an arc fault path including
intermediate pressure relief flaps 204 and top pressure reliet flap 205, as arc shown in FIG. 2.
In some embodiments, first compartment 201 may comprise a transformer compartroent as
described in the Wissner Application, and second compartment 202 may comprisc a power
cell compartment as described n the Wissner Application.  To various emboduments, the
power supply enclosure 200 may include any appropriate number of first and second
compartmenis corresponding to any of a iransforrmuer compariment, a power cell
compartiment, & power input compartment, a power output compartment, a cooling

compartruoent and/or a control compartment.

96231 FIG. 3 dlustrates an embodiment of air intake louvers 300 for a power supply
enclosure having an arc fault path. Air intake louvers 300 may comprise air intake louvers
203 of FIG. 2. A mtake louvers 300 do not provide line-of-sight access to the interior of the
power supply enclosure, and are configured to allow sufficient auwflow for cooling to enter the
power supply enclosure 200 during normal operation while reducing cscaping of plasma
through the air intake louvers 300 in the event of an arc fault. Hach air 1ntake louver of air
intake louvers 300 comprises a bottom member 301 and a top member 302 configured to
allow airflow in one divection, as ilustrated by airflow 303; this allows air to enter the power

7
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supply enclosure 200 for cooling purposces, corresponding to airflow 206 of FIG, 2. The air
intake louvers 300 are further configured to reduce airflow in the other direction, as
ilfustrated by element 304; this reduces the amount of plasma 208 from an arc fault 207 that
escapes out of the air intake louvers 300, As shown in element 304 of FIG. 3, top member
302 causes a portion of the plasma 208 to be turned back instead of proceeding through the
atr ntake louvers 300, Air mtake louvers 300 are shown for iHustrative purposes only; the air
intake louvers 203 of FIG. 2 may comprise any appropriate air intake louvers that are
contigured to have a higher pressure drop in one direction. Further, air intake louvers such as
air wtake louvers 300 may be included on any appropriate external surface of the power
supply enclosure 200, such as the front, back, and/or sides of a first compartment 201 and/or

a second compartment 202, as are shown in FIG, 2.

69241 FIGS. 4A-B illustrate an embodiment of a first compartment 400, including air intake
louvers 402 and intermediate pressure relief flaps 4035, of a power supply enclosure having an
arc fault path. FIG. 4A shows first compartment 400 during normal operation of the power
supply in the absence of an arc fault, and FIG. 4B shows first compartment 400 during
venting of plasma 208 from the first compartment 400 during an arc fault 207, Fist
compartment 430 corresponds to first compartment 201 discussed above with respect to FIG.
2; air intake louvers 402 correspond to air intake louvers 203/300; and intermediate pressure
relief flaps 405 correspond to intermediate pressure reliet flaps 204, The aw witake louvers
402 are located in external surface 401 of first compartment 400, and are configured to
reduce escaping of plastua from an arc fault in first compartroent 400 through the air intake
louvers 402, as discussed above with respect to air intake louvers 300 of FIG. 3. As shown in
FIG. 4A, the intermediate pressure relief flaps 405 are part of a {lat panel 404 that 1s located
on surface 403 of the first compartment 400. External surface 4031 and surface 403 comprise
metal, and panel 404 may comprise a non-metallic material. The panel 404 may comprise a
composite material, such as, for example, Glastic'™, in some embodiments. Panel 404 is
internal to the power supply cnclosure 200, and separates the first compartment 400 from
another compartment (e.g., sccond compartment 202} of the power supply enclosure 200,
During normal operation of the power supply, the panel 404 including intermediate pressure
relief flaps 405 is a solid panel as shown in FIG. 4A. The edges 406 of the mntermediate

pressure relief tlaps 405 are scored, or perforated, into the panel 404 in some embodiments.

[o5]
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{n other embodiments, the intermediate pressure relief flaps 405 are cut out of the panci 404,
and held i place during normsal operation of the power supply by, for example, gravity or a

gasket located around the edges 406 of the intermediate pressure relief flaps 405,

88251 As shown in FIG. 4B, in the event of an arc fault 207, pressure from the arc fault in
the first compartment 400 causcs the mtermediate pressure rehiot flaps 405 m pancl 404 to
give way and allow the plasma 208 to vent out of the first compartment 400 and into another
compartment of the power supply enclosure 200 (for exarmple, another first compartment
such as first compartment 201, or a second compartment 202) through the ntermediate

pressure relief flaps 405,

0626 FIGS. 4A-B are shown for ilustrative purposes only; for example, a first
compartroent of a power supply enclosure may wchude auny appropriate number and
configuration of intermediate pressure relief tflaps or air intake louvers, and a panel such as
pancl 404 may have any appropriate shape. A panel 404 ncluding mtermediate pressure
relief flaps 405 may be located on the bottom, sides, and/or top of the first compartment 400,
as appropriate for the configuration of the power supply enclosure 200 that meludes the first
compartment 400, Further, in some embodiments, a panel 404 including intermediate
pressure relicf flaps 405 may be located mnternally to a single compartment of the power

supply enclosure,

@927y FIG, SA illustrates an embodiment of a second corapartment 500, including a top
pressure relief flap 504, of a power supply enclosure having an arc fault path. The second
compartroent S00 correspounds to second compartment 202 of FIG. 2, and 1s located oun top of
or next to a first compartment 201/400. Second compartment 500 inchudes a surface 501 that
is internal to the power supply cnclosure 200. In various embodiments, surface 501 may be
open, or inchide one or more opening corresponding to intermediate pressure relief flaps 405,
Second compartment 300 further includes external surface 502 and cxternal surface 503,
which comprise metal. Top pressure relief flap 504 is located n external surface 503, and
may also comprise metal. During normal operation, the top pressure relief flap 504 is closed
{shown below with respect to side view SO8 of FIG. 5B). Top pressure relief flap 504 may,
in various embodiments, be cut, scored, or perforated in external surface 503, and, i some

embodimeuts, be scaled by a gasket. In addition, the top pressure relief flap 504 may be

G
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hinged or have a scam in various embodiments; the seam may be bolied, welded, riveted or
crimped. During an arc fault 207 in a f{irst compartraent 201, plasma 208 from the are faslt
207 vents into the second compartment 500 from the first compartment 201 via the
intermediate pressure reliel flaps 204, causing pressure to build up m the second
compartment 500. This pressure causes the top pressure relief flap 504 to open, as shown as
FI1G. 5A, and allows the plasma 208 to vent out of second compartment 500 through opening
505, In some embodiments, top pressure relief flap 504 may be located at a height of 2 meters
or greater during operation of the power supply, so as to avoid venting of plasma 208 towards
a user of the power supply. An optional blower asserubly 511 that 1s part of the cooling
system of the power supply enclosure 200 may be located on external surface 503 of second
compartment 500 as shown wn FIG. 5A; during normal operation, hot air vents out of the

power supply enclosure 200 via exhaust cutput 512 in blower assembly 511.

[e028] FIG. 5A is shown for illustrative purposes only; for example, a second compartment
500 of a power supply enclosure 200 may inchude any appropriate mumber and contiguration
of top pressure relief flaps 504. In some embodiments, second compartment 580 may be
adjacent to multiple first compartments such as {irst corpartment 400 of FIGS. 4A-B; in
such ewsbodiments, a panel such as panel 404 including interroediate pressure relief flaps 405
is located between the sccond compartment 500 and each of the adjacent first compartments.
Further, 1u some embodiments, second compartment 300 may include air intake louvers, such

as air intake louvers 300 of FIG. 3, in any external surface of second compartment 500,

#8281 FIG. 5B shows side views 508, 509, and 510 of an cxample of a top pressure relief
flap 504. Side view 508 shows a closed top pressure rehief flap 504 during normal operation.
The top pressure relief flap 504 includes a connection 506 and a latch 507, which engages
with external surface 503 to seal the sccond compartment 500 closed. Connection 506 may
comprise a nylon bolt, or a welded, riveted or crimped seam, in various embodiments. Side
views 509 and 510 show the opening of the top pressure rehiel flap 504 during an arc fault
207, As shown 1o side view 509, the pressure frow the plasma 208 from the arc fault 207
causes the top pressure relief flap 504 to bend, reducing the length of the top pressure relief
flap 504 and releasing latch 507 from external surface 503, This causes the top pressure
relief flap 504 to bend at connection 506, forming opening 505 through which the plasma

vents out of the second compartment 500, as shown in side view 510. FIG. 5B is shown for

10
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ithustrative purposes only; a top pressure relief flap may be secured to the top surface of the

second compariment in any appropriate manner.

[ep3s} FIG, 6 illustrates an embodiment of a method 600 of venting an arc fault in a power
supply enclosure having an arc fault path. FH5. 6 is discussed with respect to FIGS. 2-5B.
First in block 601, during normal operation of the power supply i power supply enclosure
200, airflow 206 enters the power supply enclosure 200 via the air intake louvers 203/300 for
cooling of the power supply, The intermediate pressure relief flaps 204/405 and top pressure
relief flap 205/504 are closed during the normal operation of block 601, Then, in block 602,
an arc fault 207 occurs i the first compartment 201 of the power supply enclosure 200,
emitting plasma 208. o block 603, the plasma 208 from the arc fault 207 is partially
prevented from escaping out of the power supply enclosure 200 via the air itake louvers
203/300 (for example, as tllustrated by element 304 of FIG. 3), and the pressure from the arc
fauit 207 builds mn the first compartment 201, causing the intermediate pressure relief flaps
204/405 to open. The intermediate pressure relief flaps 204/405 may comprise scored or
perforated areas in a panel 404, or, in other embodiments, the mtermediate pressure relief
flaps 204/405 are cut out of the panel 404, and held n place during normal operation of the
power supply by, for example, gravity, a gasket, partially cut seamd{s), or other hardware,
Panel 404 comprises a portion of a surface 403 of the first compartment 201/400, and is
located wternally to the power supply enclosure 200. Panel 404 and mtermediate pressure
relief flaps 405 may comprise a composite material in some embodiments. Next, in block
604, the plasma 208 is vented out of the first compartment 201/400 via opeved wntermediate
pressure relief flaps 204/405 into the second compartment 202/500. Then, in block 6053,
pressure from the arc fault 207 builds in the second compartment 202/500, causing the top
pressure relief flap 205/504 to open. In some embodiments, the pressure from arc fault 207
may cause the top pressure relief flap 504 to bend, causing latch 507 to release as shown in
Fiz. 5B.  Lastly, in block 606, the plasma 208 is vented from the second compartment

202/500 via the opened top pressure reliet flap 205/504.

[0631] FIG. 7 is a block diagram illustrating a cross-section of another embodiment of a
power supply enclosure 700 having an arc faull path for arc fault mitigation.  Power supply
enclosure 700 comprises adjacent first compartments 701 A-B, which correspond to first
compartment 201/400, and a second cowmpartment 702, which corresponds to secoud

1t
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compartment 202/500 and is adjacent to first compartment 701B. Any appropriate portions
of the power supply way be located i the first compartoenis 701A-B or secoud
compartment 702. The first compartment 7018 and second compartment 702 comprise air

~
7
i

intake louvers 703 such as were discussed in above with respect to FIG. 3, which allow
airflow 706 to enter the power supply enclosure 700 via the air intake louvers 703 in order to
cool the power supply, and reduce cscaping of plasma 708 out of the air mtake louvers 703
during an arc fault 707. The first compartments 701A-B further include intermediate
pressure relief flaps 704A-B, such as were discussed above with respect to FIGS. 4A-B, that
are located mnternally to the power supply enclosare 700, Intermediate pressure relief flap
704A is located in between first compartment 701A and first compartment 7018, and
intermediate pressure relief flaps 7048 are located between furst compariment 7018 and
second compartment 702, Second compartment 702 includes top pressure relief flap 705
such as was discussed above with respect to FIGS. 5A-B that 1s located on an external surface
of the power supply enclosure 700. When an arc fanlt 707 occurs in first compartment 701A,
plasma 708 from the arc fault 707 vents out of the first compartment 701 A via intermediate
pressure relief flap 704 A into first compartment 7018, and then into second compartment 702
via intermediate pressure relief flaps 704B. The plasma 708 then vents to the outside of
power supply enclosure 700 through top pressure relief flap 705, In some embodiments, top
pressure relief flap 705 may be located at a height of 2 meters or greater during operation of
the power supply, so as to avoid venting of plasma 708 towards a user of the power supply.
FiG. 7 i1s shown for illustrative purposes only; a power supply enclosure may include any
configuration of compartments joined by intermediate pressure relief flaps, and an arc fault

such as arc fault 707 may occur in any compartment of a power supply enclosure.

19632] The technical effects and benefits of exemplary embodiments include venting of
plastua from an arc fault in 4 power supply to the top of the power supply enclosure, away

from any users that may be located near the front, sides, or back the power supply enclosure.

[6633] The terroinology used herein s for the purpose of describing particular erubodiments
only and is not intended to be himiting of the invention. As used herein, the singular forms
“a”, “an”, and “the” are intended to include the plural forms as well, unless the context
clearly indicates otherwise. It will be further understood that the terms “comprises” and/or
“

comprising,” when used wn this specification, specify the presence of stated features,
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integers, steps, operations, elements, and/or components, but do not preciude the presence or
addition of one or more other features, iniegers, steps, operations, elements, components,

and/or groups thereof

88347 The corresponding structures, materials, acts, and equivalents of all means or step
plus function elements in the claims below are mtended to include any structure, material, or
act for performing the function in combination with other claimed elements as specifically
claimed, The description of the present jnvention has been preseunted for purposes of
ittustration and description, but is not intended to be exhaustive or limited to the invention in
the form disclosed. Many modifications and variations will be apparent to those of ordinary
skill 1 the art without departing from the scope and spirtt of the invention. The erabodiment
was chosen and described in order to best explain the principles of the invention and the
practical application, and to enable others of ordinary skill m the art to undersiand the
invention for various embodiments with various modifications as are suited to the particular

use conteruplated.

s
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CLAIMS
What is claimed is;

I. An enclosure for a power supply, comprising:

a first compartment;
a second compartment located adjacent to the first compartment; and
an arc fault path, comprising:

an intermediate pressure reliet flap located mside the enclosure in between the
first compartment and the second compartruent, and a top pressure relief flap located
on an external surface of the second compartment;

the interuediate pressure relief flap and the top pressure relief flap configured
to be closed in the absence of an arc fault in the enclosure, and the intermediate
pressure reliet flap and the top pressure velief fap configured to opeun based oun the
presence of the arc fault in the enclosure, such that plasma from the arc fault vents
from the first compariment mio the second compartment via the opened intermediate
pressure relief flap and out of the second compartment via the opened top pressure

relief flap.

2. The enclosure of claim [, the first compartment cornprising a first external surface,
and a second surface that is located internally to the enclosure, the second surface comprising
a panel, the panel comprising a material that s different from a material of the first external
surface, and wherein the intermediate pressure relief flap is located in the panel and

comprises the same material as the panel.

3. The enclosure of claim 2, wherein the first external surface comprises a metal, and the

panel and the intermediate pressure relief flap comprise a composite material.

4. The enclosure of claim 2, wherein edges of the intermediate pressure relief flap are

scored into the panel.

3. The enclosure of claim 2, wherein the imtermediate pressure reliet flap is cut out of the
panel, and is held closed in the absence of the arc fault by one of gravity and a gasket.
6. The enclosure of claim 1, wherein the external surface of the second compartment and
the top pressure relief flap coruprise a roetal.

14
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7. The enclosure of claim 6, the top pressure relief flap further comprising a connection
configured to attach the top pressure reliet flap to the external surface of the second
compartment, and a latch that is engaged with the external surface of the second compartment
in the absence of the arc fault, wherein the top pressure reliet flap s configured to bend in the
presence of the arc fault, and wherein the lateh is configured to disengage from the external

surtace of the second compartment based on the bending of the top pressure relief flap,

8. The enclosure of claim 1, the enclosure further comprising air intake louvers m an
external surface of the enclosure, the air intake louvers configured allow airflow to enter the
enclosure for cooling, and to block a portion of the plasma from the arc fault from escaping

out of the enclosure via the atr take louvers.

9. The enclosure of claim 1, further comprising a third compartment located adjacent to
the first compartment, and the arc f{ault path further comprising a sccond ntermediate
pressure relief flap located iuside the enclosure in between the first corapariment and the third
compartment;

the second intermediate pressure relief flap configured to be closed in the absence of
an arc fault in the enclosure, and the sccond intermediate pressure relict flap configured to
open based on the presence of the arc fault in the enclosure, such that plasma from the arc
fault vents from the third compartment into the first compartment via the opened second

intermmediate pressure reliet flap.

10, The enclosure of claim 1, wherein the top pressure reliet flap 1s located at a height of

2 meters or higher from a bottom surface of the enclosure.

1. A method of venting an arc fault from an enclosure for a power supply via an arc fault
path comprising an intermediate pressure reliet flap and a top pressure relief flap, comprising:
based on the arc fault, opening the intermediate pressure relief flap, the intermediate
pressure relief flap being located mside of the enclosure in between a first compartment and a
second compartment of the enclosure, the second compartment located adjacent to the first
compartment;
venting plasma from the arc faslt from the first compartruent juto the secound

compartment of the enclosure via the opened intermediate pressure relief flap;

15
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opening the top pressure relict flap, the top pressure relief flap being located on an
external surface of the second compartment, based oun the venting of the plasma into the
second compartment; and

venting the plasma out of the second compartment via the opened top pressure relief

flap.

12.  The method of claim 11, the first compartment comprising a first external surface, and
a second surface that is located mternally to the cunclosure, the second surface comprising &
panel, the panel comprising a material that is different from a material of the first external
surface, and whercin the mtermediate pressure relief flap is located 1 the panel and

comprises the same raterial as the panel.

13, The method of claim 12, wherein the first external surface comprises a metal, and the

pancl and the mtermediate pressure relief flap comprise a composite material.

14, The method of claim 12, wherein edges of the intermediate pressure reliet flap are

scored into the panel.

15, The method of clatim 12, wherein the intermediate pressure relief flap is cut out of the

panel, and 1s held closed in the absence of the arc fault by one of gravity and a gasket,

16, The method of claim 11, wherein the external surface of the second compartment and

the top pressure relief flap comprise 8 metal,

17.  The method of claum 16, the top pressure reliet flap further comprising a connection
configured to attach the top pressure reliet flap to the external surface of the second
compartroent, and a latch that 1s engaged with the external surface of the secoud compartment
in the absence of the arc fault, wherein the top pressure relief flap is configured to bend in the
presence of the arc fault, and wherein the laich 1s configured to disengage from the external

surface of the second compartment based on the bending of the top pressure relief flap.

18, The method of claim 11, the enclosure further comprising air intake louvers in an

external surface of the enclosure, the awr intake louvers configured allow airflow to enter the

16
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enclosure for cooling, and to block a portion of the plasma from the arc fault from escaping

out of the enclosure via the air intake louvers,

19, The method of clavm 11, the enclosure further comprising a thud corapartment
located adjacent to the first compartiment, and a second intermediate pressure relief flap
located inside the enclosure in between the first compartment and the third compartroent, the
method further comprising:

based on the presence of an arc {ault, opening the second intermediate pressure relief
flap; and

venting plasma from the arc fault from the third compariment wnto the frst

compartment of the enclosure via the opened second intermediate pressure relief lap.

26, The method of claim 11, wherein the top pressure relief flap is located at a height of 2

meters or higher from a bottom surface of the enclosure.
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