
1 INTRODUCTION 

After electricity is produced through power stations 
which need to be transmitted through the high-
voltage transmission lines, so the high voltage 
transmission lines spreads each corner in our country, 
including cities, rural areas, etc. High voltage trans-
mission line generally refers to the voltage at 220V 
or above the voltage. The maintenance of high volt-
age transmission lines are limited by various condi-
tions, Firstly, There are security risks in direct man-
ual operation because of the line charged. Secondly, 
due to the environment or topography, there may be 
a high voltage transmission line that workers is dif-
ficult or impossible to touch or close. Based on the 
above reasons, there is a need for automatic mainte-
nance of high voltage transmission lines, such as 
power transmission lines maintenance robotic.  

At present, the high voltage power transmission 
lines maintenance robotic is usually used for the in-
spection of high voltage transmission line, although 
it can replace manual inspection, and has the ad-
vantages of stable operation, high efficiency and so 
on. But it can not replace workers to carry out basic 
maintenance operations, for instance, Replacement 
of insulator string and tighten the clamp bolt, so on. 
In order to reduce the risk of workers, it can be con-
ceived that the robot is equipped with a robotic arm, 
and a variety of mechanical arm end to achieve a va-
riety of electric operation. For example, In the patent 
(the application number is 201410226160.8), a live 
working robot for high voltage transmission line is 
disclosed, in which a variety of live working opera-
tion is realized by using different terminal devices 

on the robot arm, the end includes an upper jaw and 
a lower jaw, and the operation of the clamping jaw is 
fixed on the plate and the upper jaw is put out or 
sent to the W pin. 

In the past practice, this type of robot usually 
rised to the wire by manual and pull, then, hanging 
the wire through the robot arm. However, in the pro-
cess of hanging, we need to rotated robot in the hor-
izontal plane to ensure the robot arm can be Up to 
the top of the wire and not affected by the obstruc-
tion of the wire, so as to facilitate the robot manipu-
lator clamping. In related art, usually, the rotation of 
the live working robot needs to be realized by 5-7 
through the pull rope which Wasted of time and 
manpower. Therefore, an auxiliary tool is needed to 
operate the robot on-line and off-line to simplify the 
on-line and off-line operation and improve the sys-
tem's automaticity and stability. 

2 THE OVERALL DESIGN OF THE ROBOT 

This research is to study a highly automated robot 
operation platform and the robot body that can pro-
vide support for the robot on line and off line, con-
venient operation and high working stability. The 
robot has the advantages of simple structure, con-
venient operation and high working stability. 

In this paper, we designed a robot used for live 
line work. The robot included live working robot 
body and operation platform. The shape of the work-
ing platform of the live working robot is a cube, and 
a motor is arranged inside the platform. The plat-
form are supporting role When the robot on-line and 
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off-line. The operation platform includes an insulat-
ing rope and grinding insulation rope which drived 
by the motor. Wear rope hanging on the wire and 
passes through the work platform which is connect-
ed with the grinding rope winch. Under the action of 
the motor, two of them provided the lifting force and 
the support force of the working platform and the 
rising time of the live working robot. 

3 DESIGN OF UP AND DOWN LINE MODE 

The on-line function of Live working robot mainly 
use by the abrasive rope winch connecting the motor 
driven grinding rope winch rotation, so that the live 
working robot components rise, the friction between 
the rope and the rope winch grinding mill is large 
enough to support the robot. After the robot rises to 
a certain degree, The robot is rotated by the wind 
turbine based on the robot body or the working plat-
form .The robot manipulator and wire stagger, to en-
able the robot to rise and make the rotation mechan-
ical arm and wire collinear once again, The pulley 
on the end of the robot arm falls on the wire. Finally 
removed the rope and work platform grinding. The 
offline step is to execute the on-line step by contrast. 

To sum up, the development of live working robot 
is easy to operate, and it can contribute to the 
charged robot on-line and offline operation, so as to 
raise the operation stability, save the manpower cost, 
improve the degree of automation of the whole sys-
tem, and improve the operating efficiency. 

4 DESIGN OF ROBOT’S STRUCTURE  

The structure of the live working robot for high 
voltage transmission line is shown in Figure 1. The 
described in the range expressions such as "horizon-
tal" and "vertical" and "X", "Y" and "Z" axis direc-
tion are Relative opposite, the paper will not repeat 
later in this article. It can be seen from the figure, 
The robot body 110 is hung on the high voltage 
transmission line through the mechanical arm 120 
and130.The mechanical arm 120 and 130 are ar-
ranged on both sides of the high voltage transmis-
sion line. Each of mechanical arm 120 and 130 
Equipped with pulley near the end of high voltage 
transmission lines. The pulley comprises walking 
wheel 121 and 131 for the robot to walk along the 
high voltage transmission line as well as the poten-
tial wheel 122 and 132 for equal potential connec-
tion. Walking wheel 121 and 131 is the driving 
wheel, which used Independent drive and choose the 
Maxon company's position and current feedback 
double closed-loop drive device (motor speed reduc-
er - encoder and double closed loop servo drive). In 
addition, each pulley system also comprises claw 

123 and 133 to protect the robot Will not fall from 
the high voltage transmission lines. 
 
 

 
 
Fig. 1 The overall structure of the live working robot 
 

In the robot’s Left front where Equipped with two 
or more robotic manipulator 140 and 150, each robot 
arm 140 and 150 can move along multiple degrees 
of freedom. Including along the X, y, Z axis transla-
tion, around the X, y, Z axis rotation, etc. In brief, 
each arm is adapted to move the end of the robot 
arm 160 and 170 to the position to facilitate the exe-
cution of the task. The first manipulator 140 is pro-
vided with a first mechanical arm rotary joint 141, a 
first mechanical arm telescopic joint 142 and a first 
mechanical arm of the longitudinal movement of the 
joint 143. The second mechanical arm 150 is provid-
ed with second mechanical arm rotating joint 151, 
second mechanical arm rotary joint 152, second me-
chanical arm telescopic joint 153 and second me-
chanical hand longitudinal movement joint 154. In 
addition, the end of the robot arm is used to perform 
the insulator string replacement task, the first me-
chanical arm is provided with a W pin 170 which is 
shown in the patent that mentioned above, and the 
second mechanical arm is provided with an insulator 
string push end 160. 

In the prior art, we usually use the way of holding 
make the robot arm 120 and 130 to hang on the wire. 
Pulling and hanging process requires workers to pull 
the rope when higher than wire. For example, need 
5-7 people to enable the robot to rotate so that robot 
can rise above the wire. Then, through the human to 
make the robot rotation so that the pulley of the me-
chanical arm 120 and 130 at the top of the wire, 
thereby, the installation of the pulley on the conduct-
ing wire is convenient.  

In this paper, we study a Live-working Robot 
with a Fast Line up And Down Function as well as 
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the advantages of high automation and saving man-
power as shown in Figure 2. The live working robot 
shown in Figure 1 is marked with number 300 in 
Figure 2 and the working platform for live working 
robot shown in Figure 1 is marked with number 300 
in Figure 2. The live working robot 300 is supported 
on the working platform 400, and is supported on 
the working platform 400 through a free wheel. The 
upper end of the rope is Insurance lock 308 which 
can lock to the wire. The insurance 308 can be re-
moved by mechanical arm robot. 

 
 

 
 
Fig 2 The three-dimensional graph of live working robot 
 

The side view of platform is shown in Figure 3, it 
includes the grinding rope, the rope and the rope 
winch grinding 402 are interface, Insulation rope 
winch mill 402 is driven by a motor drive 401, the 
end of the wire rope wear and merge from wire sus-
pension. The live working robot 300 together with 
the operating platform 400 can be along with the 
rope vertically up to the position which is conven-
ient for hanging on the wire. A free wheel 404 is ar-
ranged at the upper part of the working platform 400 
to make the charged working robot 300 slide on the 
working platform 400. This is very beneficial for the 
initial positioning of the robot and the center posi-
tion of the grinding rope. 

 
 

 
Fig 3 The side view of platform 
 

The side view of the live working robot is shown 
in Figure 4, On the opposite side of the bottom of 
the live working robot 300 is provided with a blower 
405 to provide the rotation torque to the robot itself 
in order to achieve the rotation operation in the hori-
zontal plane, the opposite side of the fan 405 can 
provide two directions of torque, even if the robot 
300 can rotate along two directions. Because the op-
erating platform 400 is provided with a free wheel, 
the rotation of the live working robot 300 does not 
drive the working platform 400 with larger inertia 
rotation. But can be freely rotated on the operating 
platform 400, so the wind turbine can be designed to 
provide only a smaller torque. 

 
 

 
 
Fig 4 The side view of the live working robot 
 

The side view of the live working robot is shown 
in Figure 5, the fan 406 can be installed on the oppo-
site side of platform 400, so that the work platform 
400 and the robot 300 can rotate together. The oper-
ating robot 300 can be fixed to the operating plat-
form 400 so that it can rotate with it. A free wheel 
and a fixing facility can be arranged on the working 
platform 400 to fit the two different rotation modes, 
that is, the blower is installed on the working plat-
form 400 and is installed on the live working robot 
300. 
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Fig 5 The side view of the live working robot 

5 CONCLUSION 

Through theoretical conception, prototype experi-
ment and on-the-spot investigation, we can find: By 
using the robot which is discussed in this paper ,live 
working robot can realize the function of on-line and 
off-line, improve the operation reliability, and save 
the labor cost. 
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