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(57) Abrege/Abstract:
A mounting pole for high voltage equipment can be adjusted at particular increments to provide for installations at various heights.
A base section Includes a right-side flange, a left-side flange, and a center web formed substantially in the shape of an I-beam with
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(57) Abrege(suite)/Abstract(continued):
a front channel. The center web Iincludes a first set of adjustment holes. The base section also includes a control mounting bracket

to recelve hardware for securing a control unit for a high voltage switch. A channel assembly Is slideably contained within the front
channel. The channel assembly includes a second set of adjustment holes, and a set of mounting holes to receive hardware for
securing the high voltage switch. The base section and the channel assembly are configured so that the first and second set of
adjustment holes can be selectively aligned during field operations to set the mounting pole at one of multiple height increments.
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ABSTRACT

A mounting pole for high voltage equipment can be adjusted at particular increments to provide
for installations at various heights. A base section includes a right-side flange, a left-side tlange,
and a center web formed substantially in the shape of an [-beam with a front channel. The center
web includes a first set of adjustment holes. The base section also includes a control mounting
bracket to receive hardware for securing a control unit for a high voltage switch. A channel
assembly is slideably contained within the front channel. The channel assembly includes a
second set of adjustment holes, and a set of mounting holes to receive hardware for securing the
high voltage switch. The base section and the channel assembly are configured so that the first
and second set of adjustment holes can be selectively aligned during field operations to set the

mounting pole at one of multiple height increments.
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ELECTRICAL DEVICE MOUNTING POLE

BACKGROUND OF THE INVENTION

The present invention relates to the field of high voltage electrical switching equipment.

Installation of high voltage switching equipment, such as sub-station switches, typically uses

fixed-length poles (e.g., secured on a concrete pad) to mount the equipment above the

ground.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagram of an exemplary environment in which systems and methods described

herein may be implemented;

Fig. 2 is an isometric view of an adjustable mounting pole in a fully-retracted configuration

according to an implementation described herein;

Fig. 3 is a front view of a base section of the mounting pole of Fig. 2;

Fig. 4 is a front view of a channel assembly of the mounting pole of Fig. 2;

Fig. 5 is a front view of the mounting pole of Fig. 2, shown with fasteners installed;

Fig. 6 is a side view of the mounting pole of Fig. 5 with a cross section along section A-A of

Fig. 5;
Fig. 7 is a top view of the mounting pole of F1g. 2;

Fig. 8 is a perspective view of the mounting pole of Fig. 2, with the channel assembly in a

partially extended position and additional mounting brackets installed; and

Fig. 9 is a flow diagram of a process for installing high voltage equipment on an adjustable

mounting pole according to an implementation described herein.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The following detailed description refers to the accompanying drawings. The same reference

numbers in different drawings may identify the same or similar elements.

Systems and/or methods described herein are related to mounting of high voltage equipment.
A mounting pole may be adjusted at particular increments (e.g., 12-inch increments) to
provide for installations at various heights. The mounting pole also includes mounts for
associated electrical switch enclosures, such as a power module and/or control unit. The

systems and methods described herein can eliminate the need to inventory standard mounting

poles of various heights.

In one implementation, a mounting pole for high voltage equipment may include a base
section secured to a mounting plate and a channel assembly. The base section may include a
right-side flange, a left-side flange, and a center web formed substantially in the shape of an
[-beam with a front channel. The center web may include a first set of adjustment holes. The
base section may also include multiple retaining brackets that span across the front channel
from a front edge of the right-side flange to a front edge of the left-side flange, and a control
mounting bracket secured to at least one of the right-side flange or the left-side flange to
receive hardware for securing a control unit for a high voltage switch. The channel assembly
may be slideably contained within the front channel. The channel assembly may include a
second set of adjustment holes, and a set of mounting holes, positioned above the second set
of adjustment holes, to receive hardware for securing the high voltage switch. The base
section and the channel assembly are configured so that at least some of the first set of

adjustment holes and some the second set of adjustment holes may be selectively aligned

during field operations to set the mounting pole at one of multiple height increments.

Fig. 1 provides a diagram of an exemplary environment in which systems and/or methods
described herein may be implemented. High voltage equipment may include a high voltage
switch 10, a power module 20, and a control unit 30. High voltage switch 10 may include, for
example, a recloser, which may generally be viewed as a circuit breaker equipped with a
mechanism that can automatically close the circuit breaker after the breaker has been opened

due to a fault. High voltage switch 10 may be used, for example, on overhead power

_9
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distribution systems. Since many short-circuits on overhead lines clear themselves (e.g., atter
a tree branch or animal that caused the short circuit falls away from the lines), high voltage
switch 10 can improve service continuity by automatically restoring power to a line after a

momentary fault. High voltage switch 10 may weigh several hundred pounds.

According to an implementation described herein, high voltage switch 10 may be mounted,
along with power module 20 and control unit 30, on an adjustable mounting pole 100. In
various installations, control unit 30 may be positioned near the bottom of mounting pole 100
(e.g., accessible to a technician standing on/near the ground). However, high voltage
switch 10 and power module 20 may need to be positioned at any one of a variety of

installation heights (e.g., nominally between 10 to 16 feet to the top of mounting pole 100)

for different environments.

Figs. 2-8 provide multiple views of mounting pole 100 and its components. Fig. 2 provides
an isometric view of mounting pole 100 in a fully-retracted configuration. Fig. 3 provides a
front view of a base section 104 of mounting pole 100, and Fig. 4 provides a front view of a
channel assembly 106 of mounting pole 100. Fig. 5 provides a front view of mounting
pole 100, shown with fasteners installed, and Fig. 6 provides a side view of mounting
pole 100 with a cross section along section A-A of Fig. 5. Fig. 7 is a top view of mounting
pole 100. Fig. 8 is a perspective view of the mounting pole 100, shown with channel
assembly 106 in a partially extended configuration and additional mounting brackets

installed.

Referring collectively to Figs. 2-8, mounting pole 100 may include a mounting plate 102, a
base section 104, and a channel assembly 106. Each of mounting plate 102, base section 104,
and channel assembly 106 may be made from a strong, rigid, corrosion-resistant material. For
example, mounting plate 102, base section 104, and channel assembly 106 may be formed
from galvanized structural steels, such as steel conforming to ASTM A572, A992, or AS00

standards. As described further herein, hardware (e.g., bolts, nuts, washers, etc.) used with

mounting pole 100 may also include strong corrosion-resistant materials, such as bolts

conforming to ASTM A325X standards.
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Mounting plate 102, base section 104, and channel section 106 may generally be sized to
support weights of high voltage switch 10, power module 20, and control unit 30 at any
incremental height of mounting pole 100 while meeting design codes requirements for welds,
wind, seismic, and/or short circuit forces. In one implementation, mounting plate 102 may be
a three-quarter-inch thick square with 14-inch sides to support a 10-foot long base
section 104 and a 10-foot long channel assembly 106.

Mounting plate 102 may include mounting holes 110 to receive a set of bolts or other

hardware (not shown). The bolts may be inserted through mounting holes 110 and used to

secure mounting plate 102 to, for example, a concrete platform.

Base section 104 may be secured (e.g., welded) to mounting plate 102. Base section 104 may
be additionally supported on mounting plate 102 by a set of support extensions (or
flanges) 112. Extensions 112 may each be formed generally in the shape of a right triangle.
Extensions 112 may be secured (e.g., welded) along two sides to a top surface of mounting

plate 102 and to a portion of base section 104, respectively.

Base section 104 may include a right-side flange 114, a left-side flange 116, and a center
web 118 formed generally in the shape of an I-beam. Right-side flange 114, left-side
flange 116, and center web 118 together form a front channel 120 (shown in Figs. 3 and 8) 1n

which channel assembly 106 may be retained in a vertically adjustable manner.

Each of right-side flange 114 and left-side flange 116 may include a lower control mounting
bracket 122 and an upper control mounting bracket 124. Lower control mounting
brackets 122 and upper control mounting brackets 124 may each include apertures to receive
hardware (e.g., bolts, washers, etc,) for securing a control unit (e.g., control unit 30) on either
the right side or left side of base section 104. In one implementation, as best shown 1n Figs. 3

and 7, upper control mounting brackets 124 may include a nut 125 that is welded to the
bracket and aligned with the aperture to receive mounting hardware. Lower control mounting
brackets 122 and upper control mounting brackets 124 may generally be positioned vertically
on base section 104 to mount control unit 30 at a height that is accessible to a technician

standing on the ground.
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Base section 104 may also include a lower retaining bracket 126 and an upper retaining
bracket 128. Lower retaining bracket 126 and upper retaining bracket 128 may be welded to
front edges of right-side flange 114 and left-side flange 116 to prevent channel assembly 106

from falling forward out of front channel 120 (e.g., during a height adjustment).

Base section 104 may also include a notch 130 to accommodate a particular shape of a
mounting bracket 12 (Fig. 8) for high voltage switch 10. Notch 130 may include a cutout on
each of flange 114 and flange 116 that extends to the top of base section 104. In other
implementations (e.g., depending on the design of mounting bracket 12 for a particular high

voltage switch 10), notch 130 may positioned higher/lower on base section 104 or omitted.

As shown in Fig. 3, web 118 may include a multiple adjustment holes 132-1 through 132-9
(referred to herein collectively as “adjustment holes 132” and generically as “adjustment
hole 132”). In one implementation, adjustment holes 132 may be spaced vertically at

particular intervals (e.g., 12-inch intervals).

Channel assembly 106 may include a bar 140, shown in Fig. 4, configured to slide vertically
within front channel 120. As shown in Fig. 7, for example, bar 140 generally has a C-shaped
horizontal cross section. In other implementations, bar 140 may be a hollow bar or a solid
bar. Channel assembly 106 may also include a lifting eye 142 exposed at a top end of
bar 140.

As shown in Fig. 4, for example, bar 140 may include multiple front-facing adjustment

holes 144-1 through 144-5 (referred to herein collectively as “adjustment holes 144 and
generically as “adjustment hole 144”), power module mounting holes 146-1 through 146-3
(referred to herein collectively as “power module mounting holes 146” and generically as
“power module mounting hole 146”"), and switch mounting holes 148-1 and 148-2 (referred

to herein collectively as “switch mounting holes 148 and generically as “switch mounting

hole 148”).

Adjustment holes 144 may be spaced vertically at particular intervals (e.g., 12-inch intervals)
to match the intervals of adjustment holes 132. Adjustment holes 132 of base section 104

may be aligned with adjustment holes 144 of channel assembly 106 in different orientations
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to provide different heights for mounting pole 100. Fasteners 145 (such as bolts with lock

washers, washers, and nuts) may be inserted through selected adjustment holes 132 and
adjustment holes 144 to secure channel assembly 106 in different positions relative to base
section 104, as shown in Figs. 5 and 6. In one implementation, three sets tasteners 145 may
be used in three sets of adjustment holes to secure channel assembly 106 to base section 104.
Thus, different adjustment holes 144 may be aligned with different adjustment holes 132 to

position channel assembly 106 at different heights (e.g., relative to base section 104).

For example, as shown in the configuration of Figs. 5 and 6, adjustment holes 144-1, 144-3,
and 144-5 may be aligned with adjustment holes 132-1, 132-3, and 132-5, respectively, with
fasteners 145 inserted therethrough, to secure channel assembly 106 in a lowest-height
configuration for mounting pole 100 (e.g., 10 feet tall). As another example (not specitically
shown), adjustment holes 144-1, 144-2, and 144-3 may be aligned with adjustment
holes 132-7, 132-8, and 132-9, respectively, with fasteners 145 inserted therethrough, to
secure channel assembly 106 in a highest-height configuration for mounting pole 100
(e.g., 16-feet tall). Other alignment-hole combinations may be used to achieve other height
configurations for mounting pole 100 (e.g., 11-15 feet tall configurations). Although
described herein in the context of 12-inch height increments, in other implementations
mounting pole 100 may be configured to be adjusted in different height increments by using
different hole spacing intervals for adjustment holes 132 and 144. For example, in another

implementation, 6-inch hole spacing intervals may be used.

Power module mounting holes 146 may be positioned above adjustment holes 144 on

channel assembly 106. Power module mounting holes 146 may be sized and positioned to

receive threaded bolts to secure a mounting bracket 22 (Fig. 8) for power module 20. In one
implementation, power module mounting holes 146 may use the same sized and position
intervals as used for adjustment holes 144. In other implementations, power module

mounting holes 146 may be sized differently and positioned at different intervals than

adjustment holes 144.

Each power module mounting hole 146 may include a nut (not visible, but similar to nut 152

described below) that is welded to the inside surface of bar 140 and aligned with power
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module mounting hole 146 to receive mounting hardware. Thus, power module mounting
holes 146 may receive a threaded bolt for securing bracket 22 without requiring access to a
back side of bar 140. In another implementation, power module mounting holes 146 may be
threaded to receive a threaded bolt for securing bracket 22 without use of a nut. While three
power module mounting holes 146 are shown, different numbers of power module mounting
holes 146 or combinations of power module mounting holes 146 may be used. For example,

bracket 22 may be secured using a combination of any two of power module mounting

holes 146.

Switch mounting holes 148 may be positioned above power module mounting holes 146 on
channel assembly 106. Switch mounting holes 148 may be sized and positioned to receive
threaded bolts to secure a bracket 12 (Fig. 8) for high voltage switch 10. In one
implementation, switch mounting holes 148 may be sized differently and positioned at
different intervals than adjustment holes 144 or power module mounting holes 146. For

example, switch mounting holes 148 may be spaced to accommodate mounting brackets for

particular models of high-voltage equipment.

Each switch mounting hole 148 may include a nut 152 (Fig. 6) that is welded to the inside
surface of bar 140 and aligned with switch mounting hole 148 to receive mounting hardware.
Thus, switch mounting holes 148 may receive a threaded bolt (not shown) for securing
bracket 12 without requiring access to a back side of bar 140. In another implementation,
each switch mounting hole 148 may include a spacer 154. Spacer 154 may include, for

example, a rigid material, such as steel, welded to the front surface of bar 140 around switch

mounting hole 148. In another implementation, spacer 154 may include a compressible

and/or insulting material, such as rubber or ceramic.

Lifting eye 142 may be secured to bar 140 via a cap 150 included at an upper portion of the
cavity created by the C-shaped cross section of bar 140, as shown in Fig. 6. Cap 150 may be
secured, for example, via a weld along the interior C-shape of bar 140. Lifting eye 142 may
be bolted, for example, through cap 150 to secure lifting eye 142 to bar 140. In one
implementation, lifting eye 142 may generally be sized to support the weight ot bar 140
sliding within front channel 120.
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Fig. 9 is a flow diagram of an exemplary process for installing high voltage equipment on an
adjustable mounting pole according to an implementation described herein. Height
adjustments and installations described herein may be performed as field operations at the
equipment installation sight. As shown in Fig. 9, process 900 may include positioning a
channel assembly within a base section to achieve a desired mounting pole height
(block 910), aligning adjustment holes of the channel assembly with adjustment holes of the
base section (block 920), and installing fasteners through at least some of the aligned
adjustment holes (block 930). For example, given mounting pole 100, channel assembly 106
may be raised within channel 120 to a desired height (e.g., between 10 and 16 feet). Channel
assembly 106 may be raised, for example, by use of a crane applying upward force to lifting
eye 142, although other techniques may be used. Adjustment holes 132 may be aligned with

adjustment holes 144, and fasteners 145 may be inserted through at least some of the

overlapping holes 132/144.

Process 900 may also include securing a mounting plate of the mounting pole to a foundation
(block 940). For example, with the desired height of mounting pole 100 set (e.g., channel
assembly 106 is locked in place with respect to base section 104), mounting pole 100 may be
positioned onto a foundation such that mounting plate 102 may be secured to the foundation

via mounting holes 110. In one implementation, mounting pole 100 may be moved by using

a crane coupled to lifting eye 142.

Process 900 may further include securing high voltage equipment to the mounting pole using

mounting holes in channel assembly (block 950). For example, fasteners may be partially

inserted into switch mounting holes 148. High voltage switch 10, equipped with mounting
bracket 12, may be hung on the partially inserted fasteners, and the fasteners may then be
tightened to secure high voltage switch in place. Additionally, if needed, power module 20,

equipped with mounting bracket 22, may be fastened in place in a similar manner.

In addition, process 900 may include securing high voltage equipment to the mounting pole
using mounting brackets on the base section (block 960). For example, control unit 30 may
be hung on a preferred side of base section 106 using one of upper mounting brackets 124,

one of lower mounting brackets 122, and appropriate hardware. Thus, it can be seen that
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control unit 30 may be mounted at a fixed height (e.g., on base section 104), regardless of the

overall height selected for mounting pole 100.

The foregoing description of exemplary implementations provides illustration and
description, but is not intended to be exhaustive or to limit the embodiments described herein
to the precise form disclosed. Modifications and variations are possible in light of the above
teachings or may be acquired from practice of the embodiments. For example,
implementations described herein may also be used in conjunction with other devices, such
as low, medium, or high voltage switchgear equipment, including 0-3 kV, 15 kV, 25 kV, 35
kV or higher equipment. For example, various features have been mainly described above
with respect to high voltage switches in overhead switchgear environments. In other

implementations, mounting pole 100 may be configured to support other low/medium/high

voltage power components.

No element, act, or instruction used in the description of the present application should be
construed as critical or essential to the invention unless explicitly described as such. Also, as
used herein, the article “a” is intended to include one or more items. Further, the phrase

“based on” is intended to mean “based, at least in part, on” unless explicitly stated otherwise.
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WHAT IS CLAIMED I5:

l. A mounting pole for high voltage equipment, comprising;:
a base section including;:

a right-side flange, a left-side flange, and a center web formed substantially 1n
d the shape of an I-beam with a front channel, wherein the center web includes a first

set of adjustment holes,

multiple retaining brackets that span across the front channel from a front

edge of the right-side flange to a front edge of the left-side flange, and

a control mounting bracket secured to at least one of the right-side flange or

10 the left-side flange to receive hardware for securing a control unit for a high voltage

switch; and

a channel assembly slideably contained within the front channel, wherein the channel

assembly includes:
a second set of adjustment holes, and

15 a set of mounting holes, positioned above the second set of adjustment holes,

to receive hardware for securing the high voltage switch,

wherein the base section and the channel assembly are configured so that at least some of the

first set of adjustment holes and some the second set of adjustment holes may be selectively

aligned during field operations to set the mounting pole at one of multiple height increments.

20 2. The mounting pole of claim 1, further comprising a mounting plate secured to a
bottom of the base section, wherein the mounting plate includes multiple apertures that are

configured to receive hardware to secure the mounting pole to a platform.

3. The mounting pole of claim 2, wherein the base section and the mounting plate are

further supported by a first set of extensions secured to the right-side flange and the

- 10 -
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mounting plate, and a second set of extensions secured to the left-side flange and the

mounting plate.

4, The mounting pole of any one of claims 1 to 3, wherein the channel assembly further
includes a lifting eye exposed at a top end of the channel assembly, and wherein the lifting
eye is configured to support the weight of the mounting pole while the mounting pole 1s set at

any one of the multiple height increments.

S, The mounting pole of any one of claims 1 to 4, wherein the channel assembly further
includes another set of mounting holes, positioned above the second set of adjustment holes
and below the set of mounting holes, to receive hardware for securing a power module for

the high voltage switch.

6. The mounting pole of any one of claims 1 to 5, wherein the first set of adjustment

holes and the second set of adjustment holes are configured to receive hardware therethrough

to maintain a selected alignment.

7. The mounting pole of any one of claims 1 to 6, wherein the first set of adjustment
holes and the second set of adjustment holes are configured to provide multiple 12-inch

height increments for the mounting pole.

8. The mounting pole of claim 7, wherein the multiple 12-inch height increments

include a 10-foot height and a 16-foot height.

9. The mounting pole of any one of claims 1 to 8, wherein the channel assembly further

includes a bar with a substantially C-shaped cross section.

10. A method for installing high voltage equipment on an adjustable mounting pole that

includes a base section with mounting brackets and a channel assembly with mounting holes,

comprising:

positioning the channel assembly within the base section to achieve a desired
mounting pole height, wherein the channel assembly includes a first set of adjustment holes

and the base section includes a second set of adjustment holes;

- 11 -
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aligning some of the first set of adjustment holes of the channel assembly with some

of the second set of adjustment holes of the base section;
installing hardware through at least some of the aligned adjustment holes;
securing a mounting plate of the mounting pole to a foundation;

S securing high voltage equipment to the mounting pole using at least some of the

mounting holes in the channel assembly; and

securing high voltage equipment to the mounting pole using the mounting brackets on

the base section.

11.  The method of claim 10, wherein the channel assembly further comprises a lifting eye
10 exposed at a top end of the channel assembly, and wherein positioning the channel assembly
within the base section to achieve the desired mounting pole height comprises lifting the

channel assembly via the lifting eye.

12.  The method of claim 10 or 11, wherein securing high voltage equipment to the

mounting pole using at least some of the mounting holes in the channel assembly comprises:

15 inserting, though some of the mounting holes, hardware for securing a high voltage

switch; and

inserting, though some of the other mounting holes, hardware for securing a power

module for the high voltage switch.

13. The method of any one of claims 10 to 12, wherein positioning the channel assembly
20  within the base section to achieve the desired mounting pole height comprises aligning the

channel assembly relative to the base section to achieve a mounting pole height of between

10 and 16 feet.

212 -
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14, A system, comprising:
a first mounting bracket configured to support a high voltage switch;
a control unit; and
a mounting pole that includes a base section and a channel section,

wherein the base section includes a second mounting bracket configured to support the

control unit,

wherein the base section and the channel section are configured to be secured in different

positions relative to each other to achieve different incremental heights of the mounting pole,

wherein the channel section includes a first set of mounting holes configured to receive the

first mounting bracket, and

wherein second mounting bracket is configured to remain at a fixed height and the first set of

mounting holes are configured to be selectively positioned to set the first mounting bracket at

one of multiple incremental heights.

5.  The system of claim 14, further comprising a third mounting bracket configured to

support a power module for the high voltage switch,

wherein the channel section includes a second set of mounting holes configured to receive

the third mounting bracket.

16. The system of claim 14 or 15, wherein the base section includes a right-side flange, a
left-side flange, and a center web formed substantially in the shape of an I-beam with a front

channel,

wherein the center web includes a first set of adjustment holes, and

wherein the channel assembly is slideably contained within the front channel.

- 13 -
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17. The system of claim 16, wherein the base section further includes multiple retaining

brackets that span across the front channel from a front edge of the right-side flange to a tront

edge of the left-side flange.

1 8. The system of claim 17, wherein the mounting pole further comprises a mounting
S plate secured to the bottom of the base section, wherein the mounting plate includes multiple

apertures that are configured to receive hardware to secure the mounting pole to a platform.
19.  The system of claim 18, wherein the mounting pole further comprises:
a first set of extensions secured to the right-side flange and the mounting plate; and
a second set of extensions secured to the left-side flange and the mounting plate.

10 20.  The system of any one of claims 14 to 19, wherein the channel assembly turther
includes a lifting eye exposed at a top end of the channel assembly, and wherein the lifting

eye is configured to support a weight of the mounting pole.

214 -
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