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A maintenance tool for an insulator of a direct current transmission line comprises clamping devices and a tensioning device. The
clamping devices are mounted at the two sides of the insulator through clamping, and the tensioning device is connected between
the clamping devices. The clamping devices comprise a closed clamp (1), a single serial clamping device (2) and a wire end
clamping device (30). The clamping device has advantages such as strong overall strength and bearing capacity, small size, light
weight, and reliable working, and can be applied to replacement of various insulators on the direct current transmission line,
reliably ensuring safe commissioning and regular maintenance of transmission lines.
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Abstract:
A manipulator for separating sub-conductors in an energized single phase bundle includes a rigid support member and first and
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second actuators mounted on the support member, wherein each actuator is independently actuable of the other. Insulators are
mounted on each actuator. A selectively releasable coupler is mounted on each insulator for selectively releasable coupling of
each insulator to a corresponding sub-conductor. The actuators extend corresponding insulators independently of one another
from the support member to thereby separate from each other by an optimized separation distance the distal ends of each
insulator When the corresponding sub-conductors of the single phase bundle are releasably coupled to the corresponding distal
ends of the insulators the surge impedance loading of the single phase bundle may be improved by separation of the
corresponding distal ends of the insulators and the sub-conductors by the optimized separation distance.
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Abstract:

A boom mountable robotic arm for temporarily supporting an elongate conductor includes a rigid member such as a beam or
beam assembly adapted for mounting onto the upper end of a boom for example using a boom adaptor, at least one electrically
insulated support post mounted to the rigid member, where each post temporarily supports an elongate electrical conductor, and
at least two rotation devices for selectively controllable rotation of the rigid member and the electrically insulated support posts
about at least two corresponding axes of rotation.
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Abstract:

CHAN ALISTAIR K ET AL; HARAKENZO WORLD PATENT AND TRADEMARK; HARRIS IAN RICHARD

AE AG AL AM AO AT AU AZ BA BB BE BF BG BH B]J BN BR BW BY BZ CACFCG CHCICLCMCNCO CR
CUCY CZ DEDK DM DO DZ EC EE EG ES FI FR GA GB GD GE GH GM GN GQ GR GT GW HN HR HU ID
IEILIN IS IT JP KE KG KM KN KP KR KZ LA LC LI LK LR LS LT LU LV LY MA MC MD ME MG MK ML MN MR
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Described embodiments include a system and an apparatus. A described system includes a mobile device configured to travel on
a transmission line between two transmission towers of a power transmission system, physically assist installation of a new
conductor cable or line between the two transmission towers, and wirelessly communicate with an installation controller. The
system includes the installation controller configured to control travel by the mobile device over the transmission line, to control
provision of physical assistance by the mobile device, and to wirelessly communicate with the mobile device.
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A boom mountable breaker system and a method of using same for interrupting electrical transmission through a portion of an
energized conductor downstream of a desired break location. The method includes: mounting the jumper onto the energized
conductor across the desired break location so as to form an electrically conductive first parallel electrical path; installing an in-
line opener in the energized conductor at the desired break location on the energized conductor; positioning the breaker at the
desired break location on the energized conductor, and electrically connecting the breaker, while open, across the desired break
location and across the opposite ends of the jumper so as to form a second parallel electrical path when the breaker is closed;
closing the breaker to thereby complete the second parallel electrical path; removing the jumper from across the desired break
location; and, opening and then removing the breaker.
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A temporary support and conductor re-locator includes a mounting arm and corresponding mounting bracket on one end of the
arm, the other end supporting a pivotally mounted insulator depending downwardly from a crank arm. The upper end of the
crank arm is attached to an actuator which, upon actuation, pivots the crank arm and insulator about the end of the support arm
so as to rotate up and out of the way an energized conductor contained in the wire holder at the bottom end of the insulator. The
support arm is temporarily mounted to an existing transmission line tower or pole so as to extend outwardly substantially
horizontally therefrom thereby cantilevering outwardly of the tower the end of the arm supporting the crank arm and insulator.
Actuation of the actuator firstly elevates a lower portion of the crank arm then rotates the crank arm about the cantilevered end

of the support arm.
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A method and apparatus for handling and/or stringing energized conductor for a high voltage power line conductor for a high
voltage power line is provided. The method includes bringing components and workers to the same electrical potential and
transferring power from one contractor to another. Associated apparatus is also described.
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Forward Citations: CN110401137 A, US10644485 BB,

Abstract:

The present invention relates to replacing conductors in a high-voltage power transfer system. The method provides, for
example, a method for maintaining sections of electrically conductive phases in a three-phase power conductor line, wherein the
three phases are parallel and spaced apart in an ordered sequence. The phases are strung between support structures and
supported above the ground. Maintenance work, which include replacement or repair, is performed on sections of the three
phases without interrupting a power load in any one of the three phases and without transposing the relative positions of the
phases out of their ordered sequence.
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SYSTEMS, METHODS AND APPARATUS FOR TRANSMISSION LINE RE-CONDUCTORING
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DINGMAN BRIAN M ET AL; GOWLING LAFLEUR HENDERSON LLP; MIRICK OCONNELL DEMALLIE AND
LOUGEE LLP
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US2015357802 AA, US8573562 BB, US2009206305 AA, US2008246010 AA, US9112338 BB,
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B, CN102751668 A, CN102638017 A, CN103915807 A, US2009267037 AA, US9178340 BB,
US2008054235 AA, US8322689 BB, CN102638017 B, US7977571 BB,

A method and associated equipment for replacing existing overhead transmission line conductors with new ones while the
transmission line remains in service and carrying power. The invention uses the old conductor to pull the new conductor through a
series of sheaves installed at the bottom of each tower insulator. Conventional tension-stringing principles are used to assure that
both the old and new conductors maintain a safe distance from ground. To achieve this, both the pulling and tensioning (braking)
equipment, as well as supply and take-up reels or drums may be elevated to power line voltage and the current is transferred
between new conductor and old, while in transit to the line, by means of a brush system and a conducting wheel which may or
may not be integral with pulling and tensioning equipment.
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WO004079877 A1, US2008246010 AA, US2009206305 AA, US5538207 A, US4343443 A, US3030075 A,
US7882630 BB, US2009195083 AA, US7546680 BB, US7535132 BB, US7353602 BB, US6837671 BB,
US2003098450 AA, US2002100898 AA, US2005133244 AA, US4661662 A, US2007056463 AA,
US2006033463 AA, US6325749 BA, US5661903 A, US5029816 A, US4814550 A, US4596379 A,
US4531714 A, US3753284 A, US3708779 A, US3271009 A, US3137765 A, US3073574 A, US2929136 A,
US2680394 A, US2188715 A, US1520628 A,

CN107533884 A, KR101167612 B1, EP3134947 B1, US10644485 BB, US9882359 BB, W017027825 A1,
US2015249325 AA, W0O15164381 A1,

1T201800009196 A1l

US10658822 BB, WO20070764 A1, EP3196998 B1, CN106663928 B, US10367337 BB, EP3109959 B1,
US9938117 BB, CN106663928 A, EP3109959 A4, US9742165 BB, US2015030426 AA, WO16203219 A1,
US2015357802 AA, WO16164836 A1, CN102638017 A, WO16023141 A1, US9246314 BB, US8573562
BB, US2009206305 AA, US9112338 BB, US9048639 BB, US2014217245 AA, CN102638017 B,
WO013148794 A1, US8505878 BB,

Equipment and associated methods for replacing existing overhead transmission line conductors with new ones while the
transmission line remains in service and carrying power. The old conductor is used to pull the new conductor through a series of
sheaves installed at the bottom of the insulator at each tower. Conventional tension-stringing equipment is used but it is elevated
to line potential that is achieved by use of an insulating platform or insulating jacks. Current transfer between stationary and
moving conductors is achieved by a current transfer device that may consist of transmission line contacting wheels and liquid
metal contactors. Sag control in various conductor spans is enhanced by a stringing block with controllable friction. Equipment is
also introduced which will prevent release of the conductor by the pulling device should it break while engaged by that device.
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