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capacitor assembly (14), a number of arm assemblies (16), a
number of heat sinks (32), and a support assembly (20). The
housing assembly (12) includes a number of sidewalls (17).
The housing assembly sidewalls (17) defining an enclosed
space (21). The capacitor assembly (14) is coupled to the
housing assembly (12). Each arm assembly (16) includes a
plurality of electrical components (50) and a number of elec-
trical buses (70). Each the electrical bus (70) includes a body
(72) with terminals (88), each the terminal (88) structured to
be coupled to, and in electrical communication with, the ca-
pacitor assembly (14), each arm assembly (16) including a
neutral terminal (88). Each arm assembly (16) is coupled to,
and in electrical communication with, the capacitor assembly
(14). The support assembly (20) includes a non-conductive
frame assembly (110). The support assembly (20) is struc-
tured to support each the heat sink (32) in isolation.
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POWER POLE ISOLATED HEAT PIPE INVERTER ASSEMBLY

BACKGROUND OF THE INVENTION

Field of the Invention

The disclosed and claimed concept relates to power pole; inverters and, more
specifically, to a power pole inverter including a number of arm assemblies, each
including a neutral terminal, wherein each neutral terminal is electrically isolated from

the ground and a housing assembly.

Background Information
Adjustable Speed or Variable Frequency Drives (ASDs t f VFDs) are

commonly used to operate polyphase AC induction motors at any speed desired by the
end user. The advantage of using VFDs include low starting currents, low torque

shock on equipment coupled to the driven motor. They also allow sophisticated
control of speed and torque profiles as required by end users. VFDs operate by taking
either incoming AC or DC power, having a fixed frequency and voltage, and
converting it to AC power having a voltage or current with variable amplitude and
frequency.

A VFD drive includes a plurality of inverters and a converter which are
electrically coupled through electrical buses and physically coupled through their
respective modular bases. The inverters may share a common cooling system connected
to the respective heat sinks of each component. That is, a VFD is made up of a plurality
of inverter modules, which are connected to a converter module to create the VFD,
wherein each of the above components is packaged in a relatively small unit
having a cooling apparatus. Each of the inverters is made of a modular base, a heat

sink or exchanger connected to the base having a plurality of power

CA 2940844 2020-02-05
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semmconductor switches, a power supply and a gate driver, thermally coupled thereto,
a plurality of capacitors, a plurality of electrical buses connecting the power
semicouductor switches to the capacitors, and an insulative medium which encases or
covers some or all of the electrically live components, such as the electrical buses. It
is further noted that the conductors wrapped around the heat sink, e the conductors
were U-shaped.

The inverters are, generally, assembled as follows. The semiconductor
switches, power supply, gate driver, and other electrical devices, hereinafier
“glectrical components,” are coupled to the heat sink or base element. The electrical
components are coupled to a bus, or a munber of electrical buses. The heat sink,
number of electrical buses, and electrical components are then arranged in an open
ended housing assembly. The housing assembly may abut the heat exchange
assembly . Thus, the housing assembly is open on one end and otherwise encloses the
heat sink and electrical components. The electrical devices associated with the Power
Pole arm are encapsulated with an insulating potting compound such as, but not
limited to, silicone based compound, and the potting compound is cured and forms
part of the physical protection. Thus, the namber of electrical buses, and electrical
components are encased i the potting compound. Alternatively, a munor portion of 8

component could be exposed. Thus, all, or sebstantially all, of the componems were

enclosed.
SUMMARY OF THE INVENTION
The disclosed and claimed concept provides an arm assembly wherein the

insulating material, hereinafter a “sealing compound,” 1s applied 1o the electrical bus
and to a limited number of electrical components, That is, the arm assembly includes
a heat exchanger assembly, a plurality of electrical components thermally coupled to
the heat exchanger assenmibly, and a number of electrical buses. . A sealing
compound 15 then applied to each electrical bus and 1o a limited number of the
electrical components. Thus, a imited number of electrical components are
substantially sealed from an atmosphere. The components that are not encased m the

sealing compound may be repaired or replaced on site.
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The arm assembly may be oue of a number of arm assembhies that are part of a
power pole inverter. The power pole mverter includes a support assembly, a number
of capacitor sets, each capacitor set coupled to the support assembly, and a number of
inverter assemblies. Each arm assembly is coupled to, and in electrical
communication with, one capacitor set. As before, each arm assembly includes a heat
exchanger assembly, a plurality of electrical components thermally coupled to the
heat exchanger assembly, and a number of electzical buses. Each electnical
component is coupled to, and in electrical communication with, a number of
electrical buses. A encapsulating compound is then applied to each electrical bus and
o a limited number of the electrical components. Thus, a limited number of electnical
components are substantially sealed from an atmosphere. The components that are
not encased 1 the sealing compound may be repaired or replaced on site.

The disclosed and claimed concept further provides for a power pole inverter
including a housing assembly, a capacitor assembly, a number of arm assemblies, a
number of heat sinks, and a support assembly. The housing assembly includes a
aomber of sidewalls. The housing assembly sidewalls define an enclosed space. The
capacitor assernbly is coupled to the housing assembly. Fach arm assemably includes
a plurality of electrical components and a number of electrical buses. Each electrical
bus includes a body with terminals wherein each terminal structured to be coupled to,
and in electrical commmunication with, the capacitor assembly, and each arm assembly
including g neutral terminal, Each arm gssembly is coupled to, and in elecirical
comnunicaon with, the capacitor assembly. The support assembly includes a non-
conductive frame asserubly. The support assembly 1s structured to support each heat
sink i isolation. Each heat sink is coupled 1o the frame assembly. Bach arm
assembly neutral terminal is coupled to, and m elecirical communication with, an
associated heat sink. In this configuration, each neutral terminal is electrically

isolated from the housing assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

A full understanding of the mvention can be gained from the following
description of the preferred embodiments when read in conjunction with the

accompanying drawings i which:



CA 02940844 2016-08-26

WO 2015/148007 PCT/US2015/016080

A

10

o
L

20

[
Ay

4

Figure 1w an sometrnie exploded view of a power pole mverter.
Figure 218 an sometric exploded view of an arm assembly.

Figure 3 is an isometric view of a frame assembly.

Figure 4 is an isometric view of a frame assembly and support chassis.
Figure 5 iy an isomelric view of a heat exchanger isolation assembly.

Figure 6 1s a side view of a heat exchanger isolation assembly.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

3

As used herein, the singular form of “a,” “an,” and “the” include plural
references unless the context clearly dictates otherwise.

As used herein, the term “munber” shall mean one or an mteger greater than
one {1L.¢., a plurality).

As used herein, the statement thal fwo or Imore parts or COMpPONenis are
“coupled” shall mean that the parts are joined or operate together either directly or
mdirectly, 1.e, through one or more intermediate parts or components, so long as a
link occurs. As used herein, “directly coupled” means that two elements are directly
in contact with each other. As used herein, “fixedly coupled” or “fixed™ means that
two components are coupled so as to move as one while mamntaining a constant
orientation relative to each other.

As used herein, 2 “coupling assembly” includes two or more couplings or
coupling components, The components of @ coupling or coupling assembly are
generally not part of the same element or other component. As such, the components
of a “coupling assembly”™ may net be desenibed at the same time in the following
description. Further, a “removable coupling assembly” is a coupling assembly
wherein the components are easily separated, such as, but not limited to a nar and
bolt.

As used herein, a “coupling™ 1s one element of a coupling assembly. Thatis, a
coupling assembly wclondes at least two components, or coupling components, that are
structured to be coupled together. {tis understood that the elements of a coupling
assembly are compatible with each other. For example, in a coupling assernbly, if one

oupling element is a snap socket, the other coupling element is a snap plug.
coupling element is a snap socket, the other coupling element is a snap plug
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As used herein, the statement that two or more parts or components “engage”
one another shall mean that the parts exert a force agamst one another either directly
or through one or more intermediate pans or COMpPOoUCHLs.

As used herein, the word “unitary” means a component is created as a single
piece or unit. That is, a2 component that includes preces that are created separately and
then coupled together as a unit is not a “unitary” component or body.

As used herem, "correspond” indicates that two structural compeonents are
sized and shaped to be simitar to each other and may be coupled with a minimun
amount of friction. Thus, an opening which “corresponds” to a member is sized
slightly larger than the member so that the member may pass through the opening
with a mmnimum amoant of frichion. This definition 1s modified if the two
components are said to it “snugly™ together or “snuggly correspond.” In that
sitnation, the difference between the size of the components is even smaller whereby
the amount of friicion increases, If the element defining the opening andior the
component inserted into the opening are made from a deformable or compressible
material, the opening may even be slightly smaller than the component being inserted
mio the opening. This defnution 18 turther modified if the two components are sand 1o
“substantially correspond.” “Substantially correspond”™ means that the size of the
opening is very close 1o the size of the element inserted therem. That is, not so close
as to cause substantial friction, as with a snug fit, but with more contact and friction
than a “corresponding fit.” e a “slightly larger™ fit,

Directional phrases used herein, such as, for example and without Himitation,
top, bottom, lef, rght, upper, lower, front, back and derivatives thereof, relate to the
orientation of the elements shown 1o the drawings and are pot imiting upon the
clains unless expressly recited therein.

As shown in Figure 1. a power pole inverter 10 includes a housing assembly
12, 3 capacitor assembly 14, a number of arm assemblies 16 and a conductive output
bus assembly 19, As shown, i an exemplary embodiment the housing assembly 12
wcludes a number of generally planar sidewalls 17, a fan assembly 18, a movable
trotley 24, and an elecirically isolating support assembly 20, as discussed in detail
below. The housing assembly sidewalls 17 define an enclosed space 21, Inan

exemplary embodiment, the housing asserbly sidewalls 17 define a parallelepiped.
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A nuraber of hopsing assembly sidewalls 17 mclude vents (vot shown) that alfow air
to pass into, and out of, the enclosed space 21, In an excmplary embodiment, the fan
assembly 1R is disposed adjacent the vents. The fan assembly 18 includes a number

of fan units 23, Each fan unit 23 is structwred to move a fluid and, in an exemplary

A

embodiment, air. The capacitor assembly 14 includes a number of capacitors (not
shown} disposed within a housing 15, The capacttor assembly 14 meludes a number
of terminals 13 and, n an exemplary embodiment, a number of positive terminals 137,
negative terminals 1377, and neutral terminals 1377 The capacitor assembly 14 is
coupled to the housing assembly 12 and, in an exemplary embodiment, the bottom
10 sidewall of the capacitor assembly housing 15 is the bottom wall of the housing
assembly 12,

Each avm assembly 1615 coupled to, and in clectnical comrunication with, the
capacitor assembly 14, as discussed below, As discussed below, an “arm assembly

16" miay be a half-phase arm assembly or a full-phase arm assembly; the term “arm

o
L

assembly” refers to either. ¥ach arm assembly 16 includes a heat exchanger assembly
30, a plurality of electrical components 30, a mumber of electrical buses 70, and a
sealing compound 100, The arm assemblies 16 are substantially similar and only one
will be described. Ax shown in Figure 2, heat exchanger assemibly 30 tncludes g heat
sink 32, a heat exchanger 34 and a number of fluid conduits 36, Heat sink 32 15, man
20 exemplary embodiment, a rectangular planar member 38 having a height, 3 width and
a thickness, Heart sink planar member 38 includes a number of fluid passages 40. As
shown, in an exemplary embodiment the heat sink fluid passages 40 arve generally
straight longitodingl passages that may be coupled to, and in fluid communication

with, gach other. Further, as each heat sink 32 supports the electrical components 30,

[
Ay

the electrical buses 70, and the sealing compound 100, each heat sink 32 i1s also
identified herein as part of the support assembly 20,

Each heat exchanger 34 is, in an exemplary embodiment, spaced from and
disposed longiudinally above heat sk 32, Heat exchanger 34 s strpctured to
dissipate heat and, in an exemplary emsbodiment, includes a condenser block 42 and a
30 plurality of hns 44, As shown, condenser block 42 15 a generally rectangular block
that includes a namber of internal passages (not shown}. It is understood that the

configuration of the heat exchanger condenser block 42 s not lmted to this
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confipuration, gnd may be modified w any shape or fashon so a5 to allow the optimal
efficiency of the transfer of heat to the cooling mednum. For example, condenser
block 42 mav be a number of tubular members (not shown) disposed in a block-like
configuration and having a phaality of fins 44 coupled thereto. Fins 44 provide an
additional thermal swriace 1o increase the efficiency of the heat exchanger assembly
30,

As discussed below, the arm assemblies 16 are, in an exemplary embodiment,
disposed in 3X2 matrix, as shown in Figure 4. That is, in an exemplary embodiment,
the arm assemblies 16 are disposed as three sets of adjacent pairs. In this
configuration, each heat exchanger 34 is one part of an assoctated pair of heat
exchangers 35, The pair of beat exchangers 35 inclodes a forward side 37 and
reavward side 39, heremalier heat exchanger forward side 37 and heat exchanger
rearward side 39 I is understood that a fhad, e air, passes through the pair of heat
exchangers 35,

Fluid conduits 36 are coupled to, and in fluid communication with, both heat
sink fluid passages 40 and condenser block passages. o this configuration, a fluid
within heat smk Huid passages 40 can be wansferred to condenser block passages
wherein the fluid is cooled. In an exemplary embodunent, fluid conduits 36 and the
fins 44 are made from a thermally conductive material, such as, but not himited to,
aluminum, copper, etc. Thus, each heat sink 32 is operatively coupled to the heat
exchanger 34 via the fluid conduits 36. As uysed herein with respect to a heat sink 32
and a heat exchanger 34, “operatively coupled ™ means that the two components are
coupled 1 a manner that allows a heated fluid in the heat sink 32 o move ino the
heat exchanger 34,

As shown in Figure 2, the plurality of electrical components 50 includes at
least two components 5O, one of which is enclosed within the encapsulating
compound 100. The plurality of electrical components S0 includes fransistors 32 and
diodes 54, Transistor 52 15, in an exemplary embodiment, a generally planar
seniconductor power switeh 33 and is shown as an Insulated Gate Bipolar Transistor
S6 {(IGBTY. The IGBT 56 mcludes a number of conductors (not shown) structured to
be coupled to the other electrical components 50. Generally, the IGBT 56 is

wmsulated from the heatsink assembly. A conductor of the IGBT 56 is coupled to a
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diode 54, The plurality of electrical components SO also include, but is not limited
to, a power supply 58 and a gate driver 39, 118 understood that the IGBT 56 shown
is only an exemplary component. The semiconductor power switch 53, such as IGBT
36, includes a generally planar body 60 having & length, width and thickness. The
length and width of the semiconductor power switch 33 are both less than the lenuth
and width of the heat sink planar member 38.

The plurality of electrical buses 70 ave structured to electrically couple the
electrical components 50 1o each other and 10 a capaciior assembly 14, The number
of buses may inciude a plurality of buses, but as shown in an exemplary embodiment,
a single elongated bus assembly 72 15 used. Bus assembly 72 inclades an elongated,
generally planar body 74 baving an apper, first end, 76, a lower, second end 78, a
proximal side 30 and a distal side 82, In an exenmplary emabodiment, as shows, bus
assembly body 74 includes a number of tabs 84, Tabs 84 extend generally nommal to
the plane of bus assembly body 74 and are disposed at bus body proximal side 83, In
an exemplary embodiment, tabs 84 are portions of L-shaped conductive bodies 86 that
are coupled or fixed to, and in electrical communication with, bus assembly body 74.
It is enderstood that bus assembly 72 may also be a unitary body {not shown). Tabs
84 are structured to be coupled to, and v electrical communication with, electrical
components 30 and the capacitor assembly 14, That 1, when arm assembly 16 is
assembled, bus assembly 72 is coupled to, and in elecirical commumnication with,
IGBT 56, power supply 58 and gate driver 59, as well gs the capacitor assembly 14,

Each bus assembly 72 further includes a number of mounting tabs or terminalg
88. Each mounting terminal 88 is coupled 1o, and in elecirical communtcation with,
bus assembly body 74, In an exemplary embodiment, each mounting terminal 8% 1g
unitary with the bus assembly body 74, In an exemplary embodiment, there are two
mounting terminals 887, 8877 that extend in opposing divections and normal to the
plane of the bus assembly body 74. Each mounting terminal 88 is structured to be
coupled to, and in electrical communication with, a capacitor assembly termunal 13
Further, each neutral terminal, Je. a mounting terminal 88 coupled to and elecinical
communication with a capacitor assembly neutral terminals 13777, is further coupled
to the associated heat sink 32 by a conductor {(not shown) such as, but not himited to a

conductive cable.
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The beat exchanger assembly 30, plurality of electrical components 50 (in the
exemplary embodiment IGBT 56), and electrical buses 70 are assembled as foltows.
IGBT 56 is coupled to, or directly coupled to, heat sink planar member 38 with the
planes of IGBT 56 and heat sink planar member 38 being generally parallel. That is,
a broad, flat side of IGBT planar body 60 is coupled to, or directly coupled 10, a broad
fiat side of heat sink planar member 38, IGBT 56 and heat sink planar member 38
each mclude a coupling assembly 41, In an exemplary embodiment, heat sink
coupling assembly 41 is a plurality of nuts and bolts as well as a number of passages
61 through IGBT 56 and beat sink planar member 38, IGBT planar body 60 is
disposed adjacent to, or on, beat sink planar member 38 with the coupling assenmbly
41 extending through the passages 61 m IGBT planar body 60 and sink planar
nember 38, Bus assembly 72 15 then coupled 1o 1GBT 56, and o an exemplary
embodiment with a diode 54 disposed therebetween. The encapsulaling compound
100 is applied using known processes, over and about the electrival componenis 50 in
such a manner as to substantially penetrate all, or almost all of the air pockets and
gaps i andor around the electrically active devices. Each arm assembly 16 is then
coupled to the support assembly 20 as described below.

The support assembly 20 is stractured to electrically isolate each arm
assembly 16 from the housing assembly 12 and the ground. In an exemplary
embodiment, the support assembly 20 includes a non-conductive frame assembly 110,
as shown in Figore 3, a chassis 140, as shown in Figure 4, and a heat exchanger
isolation assembly 160, as shown in Figures 5 and 6. As shown in Figure 3, the fame
assembly 110 includes a body 112 made from a non-conductive material and, v an
exemplary embodiment, from fiberglass reinforced polymer or aliernate insnlating
material. The frame assembly body 112 includes two generally vertical posts 114,
{16, disposed in a spaced relation, and two spaced generally horizontal snembers 120,
122, The hortzontal members 120, 122 extend between and are coupled to, or unitary
with, the posts 114, 116, Further, the frame assembly body 112 includes dividers 124,
126 extending between the horizontal members 120, 122, The dividers 124, 126 are
posifioned so as to define three cavities 130 sized to generally correspond to a heat
sink 32. The frame assembly body 112 may include a number of positioning elements

(not shown}, e.g. planar tabs, disposed abowt the cavities 130 structured to support a
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heat sink 32, That ts, the positioning elersents generally align a heat sink 32 with a
cavity 130 and sappuort the beat sink 32 when the beat sink 32 15 coupled to the frame
assembly body 112, Further, the frame assembly body 112 maintains the heat sinks
32 in 1solation. That is, as used herein, “isolation” means that the heat sinks 32 do not
contact each other or any component that is grounded, e.g. the housing assembly 12,

As shown in Figure 4, the chassis 140 includes a number of stanchions 142
and a number of non-conductive cross-members 144, In an exemplary embodiment,
the stanchions 142 are non-conductive as well. Each stanchion 142 includes an
elongated body 146 disposed generally vertically. In an exemplary embodiment, the
number of stanchions 142 includes four stanchions 142 disposed in a rectangudar
patiern. As used heretn, “in a rectangular pattern”™ means that the four stanchions 142
are disposed so as to define two paws of generally parallel planes wherein there ave
two close pairs of stanchions 142, That 1, when the stanchions 142 are disposed “ina
rectangular pattern’ it 1s inherent that there are two close pairs of stanchions 142,

Each cross-member 144 includes an elongated non-conductive body 150
Each cross-member 144 is coupled to, and extends between, a close pairs of
stanchions 142, In an exemplary embodiment, there are six cross~-members 144 with
three cross-members 144 coupled to, and extending between, each close pair of
stanchions 142, In an exemplary embodiment, each cross-member 144 i¢ made from
one of fiberglass reinforced polymer or an insulating material.

As shown in Figures 5 and 6, the heat exchanger isolation assembly 160 is
structured to isolate sach heat exchanger 42, In an exemplary embodiment, the heat
exchanger isoladon assembly 168 includes a non-conductive duct 162 and a non-
conductive shroud 164, The duct 162 includes a body 166 defining a passage (not
shown). The duct 162 is sized to correspond to the perimeter of the number of pairs
of heat exchangers 35. That 15, the duct 162 13 sized o extend about the forward side
37 of the number of pairs of heat exchangers 35, Simuarly, the shroud 164 mcludes a
body 168 defining a passage (not shown) and is also sized 1o correspond to the
pertmeter of the number of pairs of heat exchangers 35, That 15, the shroud 164 15
sized to extend about the rearward side 39 of the number of pairs of heat exchangers
35. The duct body 166 and the shroud body 168 are, in an exemplary embodiment,

made from one of polvpropylene or polycarbonate.
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The support assembly 20 is assembled as follows. The stanchions 142 are
coupled to the capaciior assembly housing 15 and extend upwardly therefrom. The
frame assembly 110 15 coupled to the chassis 140 and, m an exemplary embodiment,
the vertical posts 114, 116 are coupled to a cross-member center portion 154, Thus,
the frame assembly 110 is generally centrally disposed withio the rectangular pattern
of stanchions 142. The anm assemblies 16 are then coupled to the frame assembly
116 with each heat sink 32 aligned with a cavity 130, In an exemplary embodiment,
there are three arm assemblies 16 disposed on each side of the frame assembly 110,
thus forming the 3X2 matrix noted above. It is further aoted that the frame assembly
L0 maintains the opposing heat sinks 32 in a spaced relation  The heat exchanger
isolation assembly 160 is then coupled to the number of heat exchangers 35 as noted
above, That s, the dact 162 15 coupled to, and extends about, the forward side 37 of
the number of pairs of heat exchangers 35, and, the shroud 164 15 coupled 1o, and
extends about, the rearward side 39 of the number of pairs of heat exchangers 35,
Further, the duct 162 1s coupled to the fan assembly 18 and the shroud 164 s coupled
to a housing assembly sidewalls 17 at a vent. Further, each arm assembly neutral
terminal 13777 is coupled to, and placed in electrical communication with, the
associated heat sink 32, Ze the heat sink o which the meutral terminal’s 1377 arm
assembly 16 is coupled.

In this configuration, each beat sink 32 js isolated via the frame assembly 110
and the heat exchanger isolation assembly 160, That is, 85 used herein, “isolated via
the frame assembly 110 and the heat exchanger isolation assembly 160 means that
there is no conductive path berween the heat sink 32 and the housing assembly 12 or
the ground dee to the non-conductive nature of the frame assembly 1180 and the heat
exchanger isolation assembly 160, Stated alternately, while each heat sink 32 43
coupled to the housing assembly 12, and therefore the ground, via the frame assembly
110 and the heat exchanger isolation assembly 160, the non-conductive nature of the
frame assembly 110 and the heat exchanger isolation assembly 160 ehiminates any
current path between each heat sink 32 and the housing assembly 12, and thevefore
the ground. It is further noted that the non-conductive cross-members 144 of the
chassis 140 further ensure that there i no current path between each heat sink 32 and

the housing assembly 12, and therefore the ground.
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While specific embodiments of the invention have been described in detail, it
will be appreciated by those skilled in the art that varous modifications and
alternatives to those details could be developed in hight of the overall teachings of the

discloswre. Accordingly, the particular arrangements disclosed are meant to be

A

Hlustrative only and not Haiting as o the scope of mvention which 1s o be given the

full breadth of the claims appended and any and alt equivalents thereof.
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What is claimed is:

1. A support assembly for a power pole inverter, said power pole inverter including a housing
assembly, a capacitor assembly, a number of arm assemblies, each arm assembly including a plurality
of electrical components, a number of heat sinks, and a number of electrical buses, each said electrical
bus including a body with terminals, each said terminal structured to be coupled to, and in electrical
communication with, said capacitor assembly, each arm assembly including a neutral terminal, each
arm assembly coupled to, and in electrical communication with, said capacitor assembly, wherein said
support assembly comprises:

a non-conductive frame assembly;

said frame assembly structured to support each said heat sink in isolation;

each heat sink coupled to said frame assembly; and

wherein each heat sink is structured to be coupled to, and in electrical communication with, an

associated arm assembly neutral terminal.

2. The support assembly of claim 1 further comprising:

a chassis;

said chassis including a number of stanchions and a number of non-conductive cross-
members;

each said cross-member coupled to, and extending between, a pair of stanchions;

each said stanchion coupled to, and extending upwardly from, said capacitor assembly; and

said frame assembly coupled to said cross-members.

3. The support assembly of claim 2 wherein:
said number of stanchions includes four stanchions disposed in rectangular pattern; and

each said cross-member coupled to, and extending between, each close pair of stanchions.

4, The support assembly of claim 3 wherein:
the number of cross-members includes six cross-members; and
wherein three cross-members are coupled to, and extend between, each close pair of

stanchions.

5. The support assembly of claim 3 wherein:

each cross-member includes a center portion; and

3708099
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said frame assembly coupled to said cross-members at said cross-member center portion.

6. The support assembly of claim 2 wherein each cross-member is made from one of fiberglass

reinforced polymer or an insulating material.

7. The support assembly of claim 1 wherein said housing assembly includes a fan assembly and
each said arm assembly includes a heat exchanger assembly including a heat exchanger, and wherein
said support assembly further comprises a heat exchanger isolation assembly structured to isolate each

said heat exchanger.

8. The support assembly of claim 7 wherein said heat exchangers are disposed in aligned pairs,
each said pair of heat exchangers including a forward side and rearward side, and wherein:

said heat exchanger isolation assembly including a non-conductive duct and a non-conductive
shroud; '

said duct structured to be disposed between said fan assembly and said heat exchanger
forward side; and

said shroud structured to be disposed between said heat exchanger rearward side and said

housing assembly sidewalls.

9. The support assembly of claim 7 wherein said duct and said shroud are made from one of

polypropylene or polycarbonate.

10. The support assembly of claim 7 wherein each said heat sink is isolated via said frame

assembly and said heat exchanger isolation assembly.

11. A power pole inverter comprising:

a housing assembly including a number of sidewalls, said housing assembly sidewalls
defining an enclosed space;

a capacitor assembly, said capacitor assembly coupled to said housing assembly;

a number of arm assemblies, each arm assembly including a plurality of electrical components
and a number of electrical buses;

each said electrical bus including a body with terminals, each said terminal structured to be
coupled to, and in electrical communication with, said capacitor assembly, each arm assembly

including a neutral terminal;

3708099
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each arm assembly coupled to, and in electrical communication with, said capacitor assembly;

a number of heat sinks; a support assembly including a non-conductive frame assembly;

said support assembly structured to support each said heat sink in isolation;

each heat sink coupled to said frame assembly;

each arm assembly neutral terminal coupled to, and in electrical communication with, an
associated heat sink; and

wherein each said neutral terminal is electrically isolated from said housing assembly.

12. The power pole inverter of claim 11 wherein:

said support assembly including a chéssis;

said chassis including a number of stanchions and a number of non-conductive cross-
members;

each said cross-member coupled to, and extending between, a pair of stanchions;

each said stanchion coupled to, and extending upwardly from, said capacitor assembly; and

said frame assembly coupled to said cross-members.

13. The power pole inverter of claim 12 wherein:
said number of stanchions includes four stanchions disposed in rectangular pattern; and

each said cross-member coupled to, and extending between, each close pair of stanchions.

14. The power pole inverter of claim 13 wherein:
the number of cross-members includes six cross-members; and
wherein three cross-members are coupled to, and extend between, each close pair of

stanchions.

15. The power pole inverter of claim 13 wherein:
each cross-member includes a center portion; and

said frame assembly coupled to said cross-members at said cross-member center portion.

16. The power pole inverter of claim 12 wherein each cross-member is made from one of

fiberglass reinforced polymer or alternate insulating material.

17. The power pole inverter of claim 11 wherein:

said housing assembly includes a fan assembly;

3708099
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each said arm assembly includes a heat exchanger assembly including a heat exchanger;

said support assembly includes a heat exchanger isolation assembly structured to isolate each
said heat exchanger; and

said heat exchanger isolation assembly coupled to, and disposed between said housing

assembly sidewalls and said heat exchanger and between said heat exchanger and said fan assembly.

18. The power pole inverter of claim 17 wherein:

said heat exchangers are disposed in aligned pairs, each said pair of heat exchangers including
a forward side and rearward side;

said heat exchanger isolation assembly including a non-conductive duct and a non-conductive
shroud;

said duct structured to be disposed between said fan assembly and said heat exchanger
forward side; and

said shroud structured to be disposed between said heat exchanger rearward side and said

housing assembly sidewalls.

19. The power pole inverter of claim 17 wherein said duct and said shroud are made from one of

polypropylene or polycarbonate.

20, The power pole inverter of claim 17 wherein each said heat sink is coupled to said housing

assembly exclusively via said frame assembly and said heat exchanger isolation assembly.

21. A support assembly for a power pole inverter, said power pole inverter including a housing
assembly, a capacitor assembly, a number of arm assemblies, each said arm assembly including a
plurality of electrical components, a number of electrical buses, and a number of heat sinks, each said
electrical bus including a body with terminals, each said terminal structured to be coupled to, and in
electrical communication with, said capacitor assembly, each said arm assembly including a neutral
terminal, each said arm assembly coupled to, and in electrical communication with, said capacitor
assembly, wherein each heat sink is structured to be coupled to, and in electrical communication with,
an associated arm assembly neutral terminal, wherein said support assembly comprises:

a non-conductive frame assembly; and

said support assembly structured to support each said heat sink in isolation.

3708099
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22, The support assembly of claim 21 further comprising:
a chassis;
said chassis including a number of stanchion and a number of non-conductive cross-members;
each said cross-member coupled to, and extending between, a pair of stanchions;
each said stanchion coupled to, and extending upwardly from, said capacitor assembly; and

said frame assembly coupled to said cross-members.

23. The support assembly of claim 22 wherein:
said number of stanchions includes four stanchions disposed in rectangular pattern; and

each said cross-member coupled to, and extending between, each close pair of stanchions.

24, The support assembly of claim 23 wherein:
the number of cross-members includes six cross-members; and
wherein three cross-members are coupled to, and extend between, each said close pair of

stanchions.

25. The support assembly of claim 23 wherein:
each said cross-member includes a center portion; and

said frame assembly coupled to said cross-members at said cross-member center portion.

26. The support assembly of claim 22 wherein each said cross member is made from fiberglass

reinforced polymer.

217. The support assembly of claim 21 wherein said frame assembly includes a fan assembly and
each said arm assembly includes a heat exchanger assembly including a heat exchanger, and wherein
said support assembly further comprises a heat exchanger isolation assembly structured to isolate each

said heat exchanger.

28. The support assembly of claim 27 wherein said heat exchangers are disposed in aligned pairs,
each said pair of heat exchangers including a forward side and rearward side, and wherein:
said heat exchanger isolation assembly including a non-conductive duct and a non-conductive

shroud;

3708099
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said duct structured to be disposed between said fan assembly and said heat exchanger
forward side; and

said shroud structured to be disposed between said heat exchanger rearward side and housing

assembly sidewalls.

29. The support assembly of claim 28 wherein said duct and said shroud are made from
polypropylene.
30. The support assembly of claim 27 wherein each said heat sink is isolated via said frame

assembly and said heat exchanger isolation assembly.

31. A power pole inverter comprising:

a housing assembly including a number of sidewalls, said housing assembly sidewalls
defining an enclosed space;

a number of arm assemblies, each said arm assembly including a neutral terminal;

a number of heat sinks;

a support assembly including a non-conductive frame assembly;

said support assembly disposed in said housing assembly enclosed space;

said support assembly structured to support each heat sink in isolation;

each heat sink coupled to said frame assembly;

each said arm assembly neutral terminal coupled to, and in electrical communication with, an
associated heat sink; and

wherein each said neutral terminal is electrically isolated from said housing assembly.

32. The power pole inverter of claim 31 wherein:

said housing assembly includes a fan assembly;

each said arm assembly includes a heat exchanger assembly including a heat exchanger;

said support assembly includes a heat exchanger isolation assembly structured to isolate each
said heat exchanger; and

said heat exchanger isolation assembly coupled to, and disposed between said housing

assembly sidewalls and said heat exchanger and between said heat exchanger and said fan assembly.

3708099
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33. The power pole inverter of claim 32 wherein:

said heat exchangers are disposed in aligned pairs, each said pair of heat exchangers including
a forward side and rearward side;

said heat exchanger isolation assembly including a non-conductive duct and a non-conductive
shroud;

said duct structured to be disposed between said fan assembly and said heat exchanger
forward side; and

said shroud structured to be disposed between said heat exchanger rearward side and said

housing assembly sidewalls.

34. The power pole inverter of claim 33 wherein said duct and said shroud are made from

polypropylene.

35. The power pole inverter of claim 33 wherein each said heat sink is coupled to said housing

assembly exclusively via said frame assembly and said heat exchanger isolation assembly.

36. The power pole inverter of claim 31 wherein:
said support assembly includes a chassis;
said chassis including a number of stanchions and a number of non-conductive cross-
members;
each said cross-member coupled to, and extending between, a pair of stanchions;
each stanchion coupled to, and extending upwardly from, a capacitor assembly; and

said frame assembly coupled to said cross-members.

37. The power pole inverter of claim 36 wherein:
said number of stanchions includes four stanchions disposed in rectangular pattern; and

each cross-member coupled to, and extending between, each close pair of stanchions.

38. The power pole inverter of claim 37 wherein:
the number of cross-members includes six cross-members; and
wherein three cross-members are coupled to, and extend between, each said close pair of

stanchions.

3708099
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39. The power pole inverter of claim 37 wherein:
each said cross-member includes a center portion; and

said frame assembly coupled to said cross-members at said cross-member center portion.

40. The power pole inverter of claim 36 wherein each said cross-member is made from one of

fiberglass reinforced polymer or alternate insulating material.

3708099
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