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(§87) Abstract

Flashover protection covers are provided in a continuous length for covering power line spans between supporting structures. A
flexible panel includes an inner surface and generally parallel opposite edge portions configured to be joined together to form a first
longitudinally extending chamber. A longitudinally extending first wall is connected along an edge portion thereof to the inner surface of
the panel. The first wall has an opposite free edge portion and is configured to form a second longitudinally extending chamber within the I

first chamber. The second longitudinally extending chamber is configured to enclose a power line when the panel edge portions are joined
together. A second wall is connected along an edge portion thereof to the inner surface of the panel and is configured to inhibit electrical
arcing from the power line into the first chamber between the first wall free edge portion and the panel inner surface.
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FLASHOVER PROTECTION COVER FOR ELECTRICAL
POWER LINES

Field of the | :
The present invention relates generally to

insulating covers and, more particularly, to insulating

covers for overhead power transmission lines.

Electrical power may be transmitted from a
generation source to consumers via overhead conductors
strung between towers or poles. Electrical power 1is
typically transmitted in phases wherein multiple
conductors are utilized. One or more of these
conductors are "hot" conductors carrying a specified
amount of alternating current electric power and one
conductor serves as a ground. Flashover may result if
contact is made between hot conductors or between hot
conductors and other grounded objects. Non-grounded
contact with a hot conductor, such as when a bird sits
upon a hot conductor, typically does not result in
flashover.

Because uninsulated conductors are typically
less expensive than insulated conductors, many electric

power suppliers utilize uninsulated conductors for
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power transmission. With often hundreds of miles of
transmission power lines, the use of uninsulated
conductors can result in large cost savings to electric
power suppliers. Uninsulated conductors are typically

5 strung between towers or poles such that there 1is
sufficient clearance between the conductors to avoid
contact therebetween or with grounded objects.

| Although bare conductors may be less

expensive to install than insulated conductors,

10 potentially costly problems may arise as a result of
their use. Adequate clearances between conductors
and/or other grounded objects may not be sustainable
during adverse weather conditions (i.e., storms and
high winds). As a result, the potential for flashover

15 caused by conductors contacting one another or another
object may be increased. Another source of flashover
may be caused by large birds and animals which have
sufficient size to make contact with a hot conductor
and a grounded object or other conductor. In addition,

20 falling trees and tree branches may cause contact
between hot conductors and ground, resulting 1in
flashover.

Flashover may result in a power outage which
is undesirable to electric power suppliers and to

25 consumers. For existing power transmission systems,
electric power suppliers may find it desirable to
replace bare conductors with insulated ones in order to
eliminate the chance of flashover. Unfortunately, the

cost of replacing bare conductors with insulated

30 conductors may be expensive. Furthermore, an
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interruption in the delivery of power may be reqguired to
replace the  conductors. This may be economically

disadvantageous to an electric power supplilier as well as

being undesirable to electric power consumers.

Insulating covers for temporary use 1n protecting
workers from live power lines are avallable.
Unfortunately, these 1insulating covers are typically

designed for short term and/or local use. Furthermore,

existing covers, such as Applicant’s OLIC (Overhead Line

Insulating Cover) product 1line, are typilcally available
only 1n short lengths, typically ten feet (three meters)
and less. Because of their shape and configuration, these

*
p—

temporary covers may be bulky and somewhat difficult to

handle 1n 1longer 1lengths. A power 1line span between

supporting towers or poles may exceed hundreds of meters.

-

As a result, many of these temporary covers may be

required to cover an entire span. Unfortunately, gaps

gr—
—

between adjacent covers would be potential sources o:

flashover.

Summary of the Invention

The present 1nvention may provide covers capable of
protecting overhead  power transmission lines from
flashover caused by contact with a grounded object or

another conductor.

The present invention may provide “lashover
protection covers that can be i1nstalled on existing power

transmission lines without requiring a power outage

during i1nstallation.

The present invention may supply flashover
protection covers 1n a continuous configuration so as to
cover an entire power transmission line span between

supporting structures.
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In accordance with one aspect of the 1invention,

there 1s provided a flashover protection cover for an

electrical power line. The flashover protection cover

includes a flexible panel having an 1nner surface and

generally parallel opposite edge portions, the edge

portions being configured to be joined together to form a

first longitudinally extending chamber, a longitudilinally

extending arcuate first wall connected along an edge

—

portion of the first wall to the inner surface and having

an opposite free edge portion. The first wall may be

longitudinally coextensive with the first longitudinally

extending chamber and configured to form a second

longitudinally extending chamber within the first chamber

when the panel edge portions are Jjolned together. The

second longitudinally extending chamber may be configured
to enclose an electrical power 1line, and the second

longitudinally extending chamber may be longitudinally

coextensive with the first longitudinally extending

chamber and a non-arcuate second wall connected along an

edge portion of the second wall to the inner surface and

having an opposite free edge portion. The second wall may

be longitudinally coextensive with the first
longitudinally extending chamber.

The second wall edge portion may be connected to the

panel inner surface 1n generally parallel spaced apart

relationship with the first wall edge portion such that

the second wall 1s adjacent the first wall free edge

portion when the panel edge portions are jolined together

to thereby inhibit electrical arcing from the power line

into the first chamber between the first wall free edge

portion and the panel 1nner surface.



10

15

20

25

30

CA 02309429 2006-06-15

5.

The free edge portion of the first wall may abut the

panel 1inner surface when the panel edge portlons are

jolned together.

The flashover protection cover may further 1include a

plurality of slots formed in the first and second walls

to facilitate winding the <cover 1n an uninstalled

configuration around a spool.

The flashover protection cover may further 1nclude a

layer of insulating material overlylng the slots.

The panel and the first and second walls may be

formed from polymeric material of high dielectric

strength.

-

The free edge portion of the first wall may abut the

panel 1inner surface when the panel edge portions are

jolned together.

The flashover protection cover may further 1nclude a

plurality of slots formed in the first and second walls

to facilitate winding the cover 1n an uninstalled

configuration around a spool.

The flashover protection cover may further 1nclude a

phr—

layer of insulating material overlying the slots.

ﬁ

Embodiments of the present invention may provide

flashover protection covers 1in continuous lengths that
can enclose a live electrical power line withilin a chamber

contained within another chamber. A flexible panel has an

inner surface and generally parallel opposite edge

portions configured to be joined together to form a first

longitudinally extending chamber. A longitudinally

extending first wall has an arcuate shape connected along

P

an edge portion thereof to the 1nner surface of the

panel. The first wall also has an opposite free edge

L

portion. The first wall 1s configured to form a second

longitudinally extending chamber wlithin the first
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chamber. The second longitudinally extending chamber 1is

configured to enclose a power 1line when the panel edge

portions are Jjoined together. The free edge portion of

—r

the first wall may abut, or be 1n close proximity to, the

panel 1inner surface when the panel edge portions are

jolined together.

A second wall is connected along an edge portion

F

thereof to the inner surface of the panel and includes an

opposite free edge portion. The second wall is configured

to be longitudinally coextensive with the first chamber.

The second wall edge portion 1is connected to the panel

inner surface in generally parallel spaced apart

relationship with the first wall edge portion such that

the second wall is adjacent to the first wall free edge

portion when the panel edge portions are jolned together.

The second wall inhibits electrical arcing from the power

line into the first chamber between the first wall free

edge portion and the panel inner surface. The second wall

also increases the leakage length of the flashover
protection cover.

Flashover protection covers according to the present
invention can be provided in contilnuous lengths

—

sufficient to cover spans of power lines of any length. A

ﬁ

plurality of slots are formed 1n the first and second

gpr—

walls of the cover to facilitate winding or coiling the

uninstalled cover around a spool or similar device. A

live electrical power 1line 1s poslitioned Dbetween the

arcuate first wall and the panel inner surface. The panel

edge portions are then secured together to enclose the

power line within the longitudinally extending chamber

*

defined thereby. The plurality of slots that facilitate

providing the <cover 1n a generally flat uninstalled

configuration are covered during 1nstallation with
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electrically-insulating material prior to securling the
panel edge portions together. As the panel edge portions
are secured together, the cover may be advanced along the
power lline span. Alternatively, a flashover protection
cover, according to the present 1invention, may be applied
to a live power line continuously. Installation
operations are preferably performed via a remotely-
controlled device which 1s eilther stationary or movable
along a power line span.

I'lashover protection covers according to the present
invention are advantageous because they can be installed

on existing power transmission lines without requiring

the power lines to be removed from service. Covers

according to the present invention provide electrical

pp—
—

insulation sufficient to prevent power line flashover if

adjacent power lines touch, such as during high winds, or
if a grounded object, such as a tree or animal, makes
contact with a power line. By reducing the potential for
flashover, the possibility of power outages is

diminilished. Furthermore, hazards assoclated with

flashover, such as fire, are also diminished.

pte

Brief Description of the Drawings

Fig. 1 1Lllustrates an uninstalled flashover
protection cover for an overhead power transmission line,
according to aspects of the present invention.

Fig. 2 1s a cross—-sectional view of the flashover

protection cover of Fig. 1 in an 1installed configuration

enclosing a power transmission line.

Fig. 3 1llustrates slots formed in the wall portions

ﬁ

of the flashover protection cover of Fig. 1 which allow

the cover 1n 1ts uninstalled configuration to be wound

around a spool.
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Fig. 4 illustrates the flashover protection cover oO:

Fig. 1 wound around a spool.

Fig. 5 illustrates insulating material covering the

—

slots in the wall portions of a flashover protection

cover.
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Fig. 6 illustrates enclosing an entire power
transmission line span with a flashover protection
cover according to the present invenﬁion.

Fig. 7 is a flowchart schematically
illustrating operations for enclosing a power
transmission line with a flashover protection cover
according to the present invention.

Fig. 8 is a cross-sectional view of the
flashover protection cover according to another
embodiment in an installed configuration enclosing a
power transmission line.

Figs. 9A-9B illustrate an uninstalled
flashover protection cover for an overhead power
rransmission line, according to another embodiment of
the present invention.

Fig. 9C is a cross-sectional view of the
flashover protection cover of Figs. 9A-9B 1n an
installed configuration.

Fig. 10 is a cross-sectional view of the
flashover protection cover according to another

embodiment.

Detailed Description of the Inventior
The present invention now will be described
more fully hereinafter with reference to the
accompanying drawings, in which preferred embodiments
of the invention are shown. This invention may,
however, be embodied 1n many different forms and should
not be construed as limited to the embodiments set

forth herein; rather, these embodiments are provided so
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+hat this disclosure will be thorough and complete, and
will fully convey the scope of the invention to those
skilled in the art. Like numbers refer to like elements
throughout. .

5 Referring now to Figs. 1-2, a flashover
protection cover 10 for covering an overhead power
rransmission line, according to aspects of the present
invéhtion, ig illustrated in an uninstalled
configuration (Fig. 1) and in an installed

10 configuration (Fig. 2). The cover 10 includes a
continuous, flexible panel 12 having an inner surface
12a and generally parallel opposite edge portions l4a
and 14b. The opposite edge portions 1l4a, 1l4b are
configured to be joined together to form a first

15 longitudinally extending chamber 16 (Fig. 2).

In the illustrated embodiment, edge portion
14b is configured to removably receive edge portion 1l4a
therewithin. Edge portion l4a has an "arrowhead"
configuration with shoulder portions 15 configured to

20 be retained by elastic members 17 of edge portion 14b.
The illustrated embodiment provides means for
maintaining the panel edge portions 1l4a, 14b joined
together under adverse conditions, while allowing the
cover to be removed, if necessary, at a later time. The

25 present invention is not limited to the illustrated
embodiment. Alternative closure mechanisms having
various shapes may be utilized, including, but not
limited to, "L", "C" or "Z" shape closure devices.
Alternatively, "hook and loop" fasteners, such as

30 vVelcro® brand fasteners (Velcro USA, Inc., Manchester,
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NH) may be utilized to hold the panel edge portions 1l4a,
14b together. Preferably, an envilironmental sealant
material 1s applied between the elastic members 17 of

edge portion 14b. A preferred sealant material 1s a low

modulus elastomer as described 1n copending, commonly

assigned patent of Chang, US Patent No. 5,952, 3960.

A  longitudinally extending first wall 18 1is

connected along a first edge portion 18a thereof to the

panel inner surface 1l2a, as 1llustrated. The first wall

18 has a free edge portion 18b that 1s generally parallel

with the first edge portion 18a. Preferably, the first

wall 18 has an arcuate shape. As 1llustrated i1in Fig. 2,

the first wall 18 1s configured to form a second
longitudinally extending chamber 20 within the first

chamber 16. The second longitudinally extending chamber

20 1is configured to enclose a power 1line 22 when the
panel edge portions l4a, 1l4b are jolned together.
As 1llustrated 1in Fig. 2, the first wall free edge

portion 18b 1s spaced apart slightly from the panel 1inner

surface 1l2a when the panel edge portions 1l4a, 14b are

joined together. Preferably, the first wall free edge

portion 18b 1s spaced apart from the panel 1nner surface

12a by between about 1 and 2 millimeters (mm). The first

wall may also be configured so that its free edge portion
18b abuts the panel 1nner surface 1l2a without any gap

therebetween or with as minimal a gap as possible. The

first wall 18 is not
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l1imited to the illustrated configuration. The first
wall 18 may have a non-arcuate shape or may have an
arcuate shape different from that illustrated, without
departing from the spirit and intent of the present
invention.

Still referring to Figs. 1-2, a second wall
24 is connected along a first edge portion 24a thereof
to the panel inner surface l2a, as illustrated. The
second wall 24 is preferably configured to be
longitudinally coextensive with the first chamber 16
when the panel edge portions l4a, 14b are joined
together. The second wall 24 has a free edge portion
24b that is generally parallel with the first edge
portion 24a. The second wall 24 and the first wall 18
are connected to the panel inner surface 1l2a in
generally parallel, spaced apart relationship. The
gsecond wall 24 is preferably positioned adjacent the
first wall free edge portion 18b when the panel edge
portions 1l4a, 14b are joined together. This
configuration inhibits electrical flashover or arcing
from propagating from the power line 22 into the first
chamber 16 between the first wall free edge portion 18b
and the panel inner surface 1l2a. This may result if,
for example, a grounded object comes into contact with
rhe cover 10 near the edge portions l4a, 14b. A high
stress may exist between the conductor and the grounded
object which may result in flashover from the power
line 22 to the grounded object between the first wall

free edge portion 18b and the panel inner surface 1l2a.
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The present invention 1s not limited to the
illustrated embodiment. Additional walls may be
utiiized to control potential arcing and flashover from
a power line 22 enclosed within the second chamber 20.
Furthermore, the cover 10 may have other non-circular
cross-gsectional configurations. For example, an
alternative embodiment of a flashover protection cover
50 is illustrated in Fig. 8, wherein a single wall 24
jg utilized. The wall 24 may extend substantially
across the diameter of the cover 50. Additionally, the
embodiments illustrated in Figs. 2, 8, 9C, and 10 may
include an additional member overlylng a gap between a
wall free edge portion and the inside surface of the
cover. For example, in Fig. 2, an additional member,
not shown, may extend from the panel inner surface l2a
and overlie the illustrated gap between the second wall
free edge portion 24b and the panel inner surface l2a.
The additional member provides protection against
arcing through the gap. The additional member may have
virtually any shape; however, a "U" or "V" shape may be
preferred.

Referring now to Figs. 3-4, a flashover
protection cover, according to the present invention,
may include a plurality of slots 30 formed in the first
and second walls 18, 24. These slots 30 allow the
flexible panel 10 with the first and second walls 18,
24 connected thereto to be coiled about a spool or
other device. Without the slots 30, it may become
difficult to coil any significant length of the panel

around a spool without damage to the panel.
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. Preferably, slots in the first and second
walls 18, 24 are formed therein in spaced apart
sections, as illustrated in Fig. 4. Because arcing may
travel from a power line enclosed within the second

5 chamber 20 through a slot 30, it is desirable to reduce
the number of slots 30 required to effectively wind the
cover 10 around a spool. In the illustrated embodiment
of ?ig. 4, slots 30 are formed in the first wall 18 of
the cover 10 in repeating increments that facilitate

10 the cover being wound around an elliptical-shaped
spool. Slots formed in the first wall 18 may be offset
from the slots in the second wall 24 to inhibit arcing
into the first chamber 16. Various repeating patterns
of slots may be utilized such that the cover 10 may be

15 wound around various shapes and sizes of spools or
other storage devices while reducing the number of
slots 30, without departing from the spirit and intent
of the present invention.

Preferably, the slots 30 are covered after

20 the cover is unwound from a spool, either prior to ox
during installation around a power transmission line.
Ag illustrated in Fig. 5, a layer of insulating
material 32 may be applied over the slots 30. The
insulating material inhibits electrical arcing from

25 passing through the slots 30. In addition, the slots 30
may have an adhesive or other insulating material
smeared thereon.

The flexible panel 12 and first and second

walls 18, 24 are preferably formed from polymeric

30 material of high dielectric strength including, but not
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limited to medium or high density polyethylene. In
addition, it is preferred that the material out ot
which the flexible panel 12 and first and second walls
18, 24 are formed have good ultraviolet (UV) radiation
protection, have good tracking, erosion, and abrasion
resistance. As is known to those skilled in the art,
"tracking" is a permanent damage to insulating material
that.leaves-a carbonized conductive path that
deteriorates the insulating properties of the material.
It is also preferred that that the material out of
which the flexible panel 12 and first and second walls
18, 24 are formed have a minimum life of 20 years
within a 90°C environment.

Referring now to Figs. 6-7, operations for
applying a flashover protection cover, according to the
present invention, to a power transmission line are
illustrated. The flashover protection cover 10 1is
provided in a continuous length, preferably wound about
a spool 40, or other means of delivery. Material 32 for
covering portions of the cover having slots therein 1is
preferably provided via a spool 42, or other means of
delivery. A remotely-controlled installation tool 44
applies the insulating material 32 over the slots and
encloses the cover 10 around the power line 22 as
described above. The installation tool continuously
moves along the span of the power line 22 performing
the installation operations. Alternatively, the
installation tool 44 may be stationary and the
installed cover is advanced along the power line span.

The installation tool serves as means for
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performing the functions of inserting a live electrical
power line between the arcuate first wall and the panel
inner surface. The installation tool also serves as
means for performing the functions of securing the

5 panel edge portions l4a, 1l4b together to enclose a live
electrical power line within the longitudinally
extending chamber 20, and for covering the plurality of
sloﬁé 30 with electrically-insulative material 32 prior
to securing the panel edge portions together.

10 The above-described operations for installing
a flashover protection cover on a live power line are
schematically illustrated in Fig. 7. A continuous
length of flashover protection cover 1s provided to an
installation tool (Block 100). A live power line 22 1is

15 inserted between the first wall 18 and the panel inner
surface 12a (Block 110). Slots 30 within portions of
the first and second walls are covered with insulating
material 32 (Block 120). The panel edge portions l4a,
14b are secured together to enclose the live power line

20 therewithin (Block 130). The installed cover may then
be advanced along the power line span (Block 140).

Installation operations are preferably
performed via a remotely-controlled installation device
which is either stationary or movable along a power

25 line span. As the flashover protection cover is paid
off a spool and onto a conductor, the installation tool
will snap the panel edge portions l4a, 14b together and
preferably move the cover down the power line span.
Alternatively, the installation tool may be configured

30 to "travel" the power line span as 1t secures a




CA 02309429 2000-05-02

WO 99/30399 PCT/US98/25886

-15-

flashover protection cover thereto. However, flashover
protection covers, according to the present invention
may be installed manually, as well. .
The present invention 1is advantageous because

5 a flashover protection cover can be supplied in a
continuous length to cover long spans of power
transmission lines. Preferably, flashover protection
covéfs'according to the présent invention can be
supplied in any length so as to cover entire conductor

10 spans. The present invention may be utilized to cover
power transmission lines up to and exceeding 25
millimeters in diameter and operating at up to and
exceeding 25,000 volts, without limitation.

Referring now to Figs. 9A-9C,a flashover

15 protection cover 60 for an overhead power transmission
line, according to another embodiment of the present
invention is illustrated. Figs. 9A and 9B illustrate
the flashover cover 60 in an uninstalled configuration.
Fig. 9C is a cross-sectional view of the flashover

20 proteétion cover 60 in an installed configuration. The
cover 60 includes a panel 61 having opposite end
portions 62a and 62b. A formable member 64 extends Irom
the panel 61 between the end portions 62a, 62b as
illustrated. The member 64 may be configured so as to

25 obtain an arcuate shape when the end portions 62a and
62b are connected as illustrated in Fig. 9C.
Alternatively, the member 64 may be thermoformable
during installation. The illustrated end portions 62a

and 62b have an arcuate shape and are configured to
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interlock as illustrated in Fig. 9C to secure the cover
60 around an electrical conductor 22 .

Fig. 10 is a cross-sectional view of a
flashover protection cover 70, according to another
embodiment of the present invention. The illustrated
cover 70 has a "bell" shape and includes a wall 74
extending across the inside diameter of the cover. End
porﬁions 72a and 72b are configured to engage when the
cover 70 is installed around an electrical conductor
22 . Alternatively, the portion of the illustrated cover
70 including the wall 74 and end portions 72a and 72b
may have a reduced diameter compared with the portion

of the cover immediately surrounding the electrical

conductor 22.

Although it is preferable that an electrical
power line span be covered with a single cover
according to the present invention, multiple covers may
be utilized. A connector may be utilized to join

multiple adjacent covers together along a span.

The foregoing is illustrative of the present
invention and is not to be construed as limiting
thereof. Although a few exemplary embodiments of this
invention have been described, those skilled in the art
will readily appreciate that many modifications are
possible in the exemplary embodiments without
materially departing from the novel teachings and
advantages of this invention. Accordingly, all such
modifications are intended to be included within the
scope of this invention as defined in the claims. In

the claims, means-plus-function clauses are intended to
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cover the structures described herein as performing the
recited function and not only structural equivalents
but also equivalent structures. Therefore, 1t 1s to be
understood that the foregoing is illustrative of the
present invention and is not to be construed as limited
to the specific embodiments disclosed, and that
modifications to the disclosed embodiments, as well as
othéf embodiments, are intended to be included within
the scope of the appended claims. The invention is
defined by the following claims, with equivalents of

the claims to be included therein.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1.

A flashover protection cover for an electrical power

line,

comprising:

a flexible panel having an 1nner surface and
generally parallel opposite edge portions, said
edge portions being configured to be Jjoined
together to form a first longitudinally

extending chamber;

a longitudinally extending arcuate first wall

gr—

connected along an edge portion of said first

wall to said 1nner surface and having an
opposite free edge portion, wherein said first

wall 1s longitudinally coextensive with said

first longitudinally extending chamber, said

first wall configured to form a second

longitudinally extending chamber within said

first chamber when sald panel edge portions are
Jjolilned together, wherein sald second
longitudinally extending chamber 1s configured
to enclose an electrical power line, and
whereln said second longitudinally extending
chamber 1s longitudinally coextensive with said

first longiltudinally extending chamber; and

a non-arcuate second wall connected along an

edge portion of said second wall to said inner

surface and having an opposite free edge

portion, whereln sald second wall 1s
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longitudinally coextensive with said filrst

longitudinally extending chamber.

A flashover protection cover according to Claim 1
wherein said second wall edge portion 1s connected

to sald panel 1inner surface 1n generally parallel

spaced apart relationship with said first wall edge

portion such that said second wall 1s adjacent said

first wall free edge portion when sald panel edge
portions are Jjoined together to thereby inhibit
electrical arcing from said power line 1into said
first chamber between said first wall free edge

portion and salid panel 1nner surface.

A flashover protection cover according to Claim 1

wherein said free edge portion of said first wall

abuts sald panel 1inner surface when sailid panel edge

portions are jolned together.

A flashover protection cover according to Claim 1

further comprising a plurality of slots formed in

sald first and second walls to facilitate winding

said cover 1n an uninstalled configuration around a

spool.

A flashover protection cover according to Claim 4

further comprising a layer of 1insulating material

overlylng said slots.

A flashover protection cover according to Claim 1

wherein said panel and said first and second walls

are formed from polymeric material of high

dielectric strength.
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A flashover protection cover according to Claim 1

wherein said free edge portion of sailid first wall

abuts sald panel 1nner surface when said panel edge

portions are jolned together.

A flashover protection cover according to Claim 1

further comprising a plurality of slots formed in

sald first and second walls to facilitate winding

sald cover 1n an uninstalled configuration around a

spool.

A flashover protection cover according to Claim 8

further comprising a layer of 1insulating material

overlying said slots.
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