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600A ELBOW ARRESTER ASSEMBLY

FIELD
[0001] The present invention relates to electrical connector assemblies, and specifically to an

arrester assembly for 600 Ampere systems.

BACKGROUND

[0002] Electrical systems, such as underground utility systems, typically require protection
against transient voltages. Transient voltages may be caused by a number of sources, for
example, from fault conditions in the system, lightning strikes, etc., and are typically orders of
magnitude greater than operating voltages. Accordingly, transient voltages can damage
electrical components such as cables, splices, terminations, transformers, switchgear, etc. To
protect systems and components from transient voltages, suppression components are generally
employed. One such suppression component that is widely used includes elbow arresters.
[0003] In underground utility systems, 200A load-break elbow arresters are commonly used. In
200A systems, 200A load-break elbow arresters can be easy installed and removed. Further,
200A load-break arresters permit live operation, i.e., the ability to be installed or removed while
the 200A system is energized. Live operation permits easy maintenance and servicing of the
system. Live operation of 200A load-break elbow arresters are typically performed using a
fiberglass hot-stick.

[0004] Despite the ease with which 200A load-break arresters can be installed or removed, the
use of elbow arresters in 600A systems is more complicated. In order to install a 200A load-
break arrester in a 600A system, a 600A to 200A reducing component is typically required.

These reducing components are expensive, and increase the size and complexity of the assembly.
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The increased size of the assembly may cause the stack height of the installation to become
excessive and require a large enclosure. Alternatively, the use of a 600A to 200A reducing
component can be avoided by directly installing an arrester onto a 600A elbow. However, there
are complications associated with installing an arrester directly onto a 600A elbow. First, 600A
devices typically require a bolted and torqued connection. Thus, installation and removal of the
arrester is often difficult and time-consuming. Second, 600A components typically cannot be
installed or removed while the 600A system is energized. Accordingly, installation or removal

of the arrester for servicing would require powering down the 600A system.

SUMMARY

[0005] The present invention is directed to a 600A arrester assembly. In an embodiment of the
present invention, the assembly includes a connector module and an arrester module. The
assembly provides a 600A elbow arrester that does not require a 600A to 200A reducing device
and is capable of live operation using a standard hot-stick. Further, the assembly prevents
flashovers which are inherent in live operation of 600A systems.

[0006] In an embodiment, the present invention provides a 600A arrester assembly. The arrester
assembly includes a connector module including an internal conductor disposed within an
insulative housing. The connector module includes a bushing interface configured to engage a
bushing, a cable interface configured to receive a cable, and a first mating interface having a
contact, a locking element, and an insulative element. The assembly further includes an arrester
module including a second mating interface having a contact and a locking element. The arrester
module is configured to releasably engage the connector module via a releasable engagement of

the first mating interface and the second mating interface. The insulative element is disposed at
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least partially within the first mating interface so as to insulate the conductor and the contact of
the first mating interface from an edge of the first mating interface, and the locking elements of
the first and second mating interfaces providing the releasable engagement of the first and

second mating interfaces.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The present invention will be more readily understood from the detailed description of

exemplary embodiments presented below considered in conjunction with the accompanying
drawings, in which:

[0008] Figure 1 is a cross sectional view of an unmated 600A arrester assembly, shown ’
proximate a bushing, in accordance with an embodiment of the present invention;

[0009] Figure 2 is a cross sectional enlarged view of a portion of the connector module of the
600A arrester assembly in accordance with an embodiment of the present invention,

[0010] Figure 3 is a cross sectional view of a mated 600A arrester assembly attached to a

bushing in accordance with an embodiment of the present invention; and
[0011] Figure 4 is a cross sectional enlarged view of a portion of a mated 600A arrester

assembly in accordance with an embodiment of the present invention. %
|
i
l

DETAILED DESCRIPTION

[0012] Figure 1 presents a cross-sectional view of an unmated 600A arrester assembly 100 in
accordance with an embodiment of the present invention. The arrester assembly 100 includes an
arrester module 7 couplable to a connector module 8. The connector module 8 is similar to the

elbow described in U.S. Patent No. 7,588,469, which is hereby incorporated by reference in its
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entirety. The connector module 8 includes an insulative housing 110 and an internal conductor
120. The connector module 8 is configured to include three mating interfaces 1, 2, 11. Although
each mating interface may be configured to mate with a variety of various connectors or devices,
the mating interfaces preferably include a bushing interface 2, a cable interface 1, and a mating
interface 11. The bushing interface 2 is preferably configured to mate with a bushing 15, and
includes a bore 21 and a contact 22. Alternatively, bushing interface 2 may be configured to
mate with a connecting plug or other electrical connectors and/or devices. The bore 21 is
preferably cylindrical or conical, and is preferably configured to receive a bushing 15. The
contact 22 is electrically coupled to the internal conductor 120 and preferably includes threads to
threadedly engage a portion of the bushing 15. The contact 22 may also include a portion 4 that
can be engaged by a tool to rotate the contact 22 so as to threadedly engage the threads of the
contact 22 with a portion of the bushing 15. Alternatively, contact 22 can be a female connector
configured to mate with a male connector of the bushing 15. Preferably, the bushing interface 2
is a 600A female bushing interface and is configured to mate with the industry standard 600A
male bushing interface.

[0013] The cable interface 1 is configured to receive a cable (not shown) and includes a bore 111
and a contact 112. In a preferred embodiment, the contact 112 is preferably a lug that is
electrically coupled to the cable. The bore 111 is preferably cylindrical or conical and is
preferably configured to receive a cable that mates with the connector module 8. The contact
112 provides an electrical connection between the cable and the contact 22, and ultimately the
bushing 15 and the internal conductor 120. Preferably, the contact 112 includes a lug hole
through which the contact 22 passes through in mating with a portion of the bushing 15. The

contact 112 optionally includes various adapters configured to receive different types of cables.
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[0014] The mating interface 11 is configured to mate with an electrical component or connector
such as the arrester module 7. Although the mating interface 11 is described with respect to the
arrester module 7, one of ordinary skill in the art will understand that the mating interface 11 can
be configured to mate with a wide range of electrical components and/or connectors. The mating
interface 11 preferably includes a cylindrical or conical bore 131, a contact 5, a locking
mechanism 13, and an insulating element 3. The bore 131 is defined by insulative material 122
forming the mating interface 11, and is configured to house at least a portion of the internal
conductor 120, the contact 5, and at least a portion of the insulating element 3. The contact 5 is
electrically coupled to the internal conductor 120, and is configured to mate with an electrical
contact 6 of the arrester module 7. Preferably, the contact 5 of the mating interface 11 isa
female connector, and the contact 6 of the arrester module is preferably a male connector. The
physical connection between the connector module 8 and the mated arrester module 7 is secured
via the locking mechanism 13. Locking mechanism 13 may include a protrusion that engages a
recess 14 of the arrester module 7, or may include other securing mechanisms. Although the
locking mechanism 13 is shown as being disposed towards an end of the mating interface 11, the
locking mechanism 13 can be disposed at other locations along the mating interface 11 such as at
locations 18 and 19 as shown in FIG. 1.

[0015] The insulating element 3 is disposed at an end of the bore 131 of the mating interface 11
that mates with the arrester module 7. In a preferred embodiment, the insulating element 3
extends beyond the end of the bore 131 of the mating interface 11 past the end of the insulative
material 122, The insulating element 3 helps ensure that neither the internal conductor 120 nor
the contact 5 is exposed at the end of the bore 131 of the mating interface 11. This can help

protect against flashovers that are inherent in typical 600A system interfaces. The mating
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interface 11 is preferably similar to a typical 600A male interface. Figure 2 presents an end of
the mating interface 11 in greater detail. Figure 2 shows the bore 131, the insulating element 3,
insulative material 122, and the locking mechanism 13.

[0016] The arresting module 7 is couplable with the connector module 8 and resembles a 200A
elbow arrester component. The arresting module 7 mates with the mating interface 11 of the
connector module 8. The arresting module 7 includes an insulative housing 700, a mating
interface 10, a block stack 9, and a ground connection 702 coupled to the bottom of the block
stack 9. The block stack 9 is disposed within the insulative housing 700, and typically includes a
stack of metal oxide varistor (“MOV”") blocks. The mating interface 10 resembles a 600A
female interface, and engages the male mating interface 11 of the connector module 8. The
mating interface 10 includes a bore 701, a contact 6, and a locking mechanism 14. When the
arresting module 7 is mated to the connecting module 8, the locking mechanism 14 engages the
locking mechanism 13 of the connector module 8, securing the mechanical connection of the
arresting module 7 to the connecting module 8. Preferably, the locking mechanism 14 includes a
groove or a recess complementary to the protrusion of the locking mechanism 13. Although the
locking mechanism 14 is shown as being disposed near the base of the contact 6, the locking
mechanism 14 may be disposed anywhere along the bore 701, such as near locations 16 and 17,
as long as the design is complementary to locking mechanism 13 of the mating interface 11.
[0017] The contact 6 is preferably a male connector, and is disposed in the bore 701, which is
preferably conical or cylindrical. When the mating interface 10 is mated to the mating interface
11 of the connector module 8, the contact 6 is electrically coupled to the contact 5 of the
connector module 8. The insulating element 3 ensures that the internal conductor 120 and the

contact 5 are sufficiently buried within the bore 131 and separated from the contact 6 to prevent
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flashover during live operation, i.e., installation or removal of the arrester module 7 while the
system is energized. Accordingly, arrester module 7 preferably includes a pulling eye 12 to
engage a hot-stick for live operation of the arrester module 7.

[0018] Figure 3 presents a cross-sectional view of a mated 600A arrester assembly 100 in
accordance with an embodiment of the present invention. The assembly 100 includes the
connector module 8 and the arrester module 7, shown installed to a bushing 15. As shown in
Figure 3, the connector module 8 is mated to the arrester module 7 and the assembly is installed
to a 600A bushing 15. The connector module 8 is mated to the 600A bushing 15 via the bushing
interface 2. In this mated position, the contact 22 is electrically coupled to the 600A bushing 15.
As shown in Figure 3, the contact 22 includes threads which are threadedly engaged with the
600A bushing 15. The threaded engagement may have been actuated via rotation of the contact
22 with a tool configured to engage the contact 22 at portion 4 of the contact 22.

[0019] Additionally, the connector module 8 is mated to the arrester module 7 via a releasable
engagement of the interface modules 10 and 11. In this mated position, the contact 6 of the
arrester module 7 is electrically coupled to the contact 5 of the connector module 8. The
releasable engagement is provided via engagement of the locking mechanisms 13 and 14. As
shown in greater detail in Figure 4, locking mechanisms 13 and 14 preferably include a
complementary protrusion and recess to provide the releasable engagement of the connector
module 8 and arrester module 7. Other means, devices or physical structures for releasably
connecting the arrester module 7 to the connector module 8 in accordance with the teachings
herein are contemplated as a matter of design choice to one of ordinary skill in the art. In
addition, locking mechanisms 13 and 14 can be disposed at other locations, such as those

designated by reference numbers 16, 17, 18, and 19, and can also provide releasable engagement
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of the connector module 8 and the arrester module 7. Alternatively, locking mechanisms can be
incorporated in the contact 5 of the connector module 8 and the contact 6 of the arrester module
7, for example in an area of the contact 5 referenced by reference number 18. Another option
includes disposing a locking mechanism at an end of contact 6 to releasably engage with a
locking mechanism at 19. Other options include incorporating the locking mechanisms at the
end of the bushing shown by reference number 16, or on the mating interfaces shown by
reference number 17. Accordingly, the design of the modules and the releasable engagement of
the modules allows for live operation of the arrester module 7 and does not require a 600A to
200A reducing component.

[0020] In an embodiment of the present invention provides an arrester assembly that is easily
installed onto industry accepted standard 600A bushings and is capable of live operation using a
standard hot-stick without requiring a 600A to 200A reducing device. Further, the assembly
allows removal of the arrester module 7 while the system is energized and protects against
flashovers that are common in typical 600A systems.

[0021] The present invention is not limited to the described embodiments. It will be understood
by those skilled in the art that various omissions, substitutions, and changes in the form and
details of the illustrated embodiments, and in their operation, may be made without departing

from the spirit and scope of the invention.
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I claim:
1. A 600A elbow arrester assembly, comprising:

a connector module including an internal conductor disposed within an insulative
housing, the connector module including a bushing interface configured to engage a bushing, a
cable interface configured to receive a cable, and a first mating interface having a contact, a
locking element, and an insulative element; and

an arrester module including a second mating interface having a contact and a locking
element, the arrester module being configured to releasably engage the connector module via a
releasable engagement of the first mating interface and the second mating interface,

the insulative element disposed at least partially within the first mating interface so as to
insulate the conductor and the contact of the first mating interface from an edge of the first
mating interface, and the locking elements of the first and second mating interfaces providing the

releasable engagement of the first and second mating interfaces.

NY 72534174v1




ABSTRACT

A 600A elbow arrester assembly including a connector module having an internal
conductor disposed within an insulative housing. The connector module including a bushing
interface configured to engage a bushing, a cable interface configured to receive a cable, and a
first mating interface having a contact, a locking element, and an insulative element. The
assembly further including an arrester module including a second mating interface having a
contact and a locking element. The arrester module being configured to releasably engage the
connector module via a releasable engagement of the first mating interface and the second
mating interface. The insulative element being disposed at least partially within the first mating
interface so as to insulate the conductor and the contact of the first mating interface from an edge
of the first mating interface, and the locking elements of the first and second mating interfaces

providing the releasable engagement of the first and second mating interfaces.
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