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Po┘erWa┗e’s first product is a wireless charging device for pipeline crawlers that allow their batteries to be charged without

being brought out of the pipeline. Inspections can then be performed quickly. Po┘erWa┗e’s device is capable of inspecting up to 6

kilometers per day. It also solves the problem of discharged crawlers being blocked inside the pipeline while inspecting since

charging can be made wireless.

1. Underlying Technology

Pipeline present a big interest for the transportation of big volumes of fluids

(gas, chemicals, oil products) that don't pass in transit anymore by the road

networks. They present a certain level of risk whose consequences are

bound directly to the nature of the elated fluid nevertheless. The first level

of security to put consists in place in verifying the state of the pipeline while

using a robot «crawler», but this solution presents several problems of

localization and visualization.

The wireless power transmission is a technique for the distribution of

electric power without using physical media. This technique is intended to

be used to supply the places of difficult access. For this reason we invented

a system of wireless charging batteries CRAWLER a robot to avoid cutting

the line during hydrocarbon depletion of the battery and the blocking of the

robot. Our system based on the principle of transfer of microwave energy

inside the pipeline. The idea is to use the pipeline as a waveguide

to minimize the attenuation of energy and maximize the power recovered

to the level of antenna .

Receiving and converting RF energy into electrical energy that makes a

patch antenna array that represents a large area, allowing it to have a

relatively high effective radiated power and gain acceptable.

Pipelines are regularly inspected from the interior to detect defects,
defaults, cracks and corrosion. Such inspections require crawlers
that work on battery power and need to be charged often. These

charging operations represent a major time loss and cost to pipeline
inspection and pipeline construction companies, and therefore to
the whole gas and oil industry.
Speed of inspection: the leading companies, such as TecniTes, use
robots that are capable of inspecting between 1 kilometer and 2
kilometers per day.

More developed.

High efficiency up to 85%.

Attenuation of a wave function of frequency a guidedwave.

3. Rectenna Design

A rectifying antenna called a rectenna receives the transmitted power and 

converts the microwave power to direct current (DC) power. The rectifier is a 

GaAs Schottky barrier diode that is impedance matched to the dipoles by a 

low pass filter. The rectifying diodes are connected to antenna microstrip.

A rectenna is a receiving device that absorbs incident electromagnetic waves 

from space and converts it by rectification into a DC power.

The cutoff wavelength of a circular guide is 1.71 times the diameter of the

waveguide. Since the "a" dimension of a pipeline circular waveguide is

approximately one half-wavelength at the cutoff frequency, or

approximately 1.17 times the "a" dimension of a circular waveguide.

The TE and TM modes stop growing below a frequency called frequency.

To determine if a mode is propagation in a waveguide, calculate its cutoff

frequency and compare it to the working frequency

•If f exceeds when that mode is propagated.

•If not there is a mitigation of energy

The conditions of propagation of a guided wave

•λ0 represents the wavelength of an infinite medium having the properties 

within the guide.

•λg represents the guided wavelength inside the guide.

•λc represents the cutoff wavelength.

Po┘erWa┗e’s system uses microwave technology, which refers to 

technology for the transmission of signals at high frequencies. Microwaves 

are transmitted from an emitter to a receiver through a waveguide. The 

energy is then converted into direct current electricity thanks to a rectenna. 

4. Pipeline Guidedwave

The idea is to use the pipeline as a waveguide. Waveguides are basically a

device for transporting electromagnetic energy from one region to another.

They are capable of directing power precisely to where it is needed, can

handle large amounts of power and function as a high-pass filter.

The waveguide acts as a high pass filter in that most of the energy above a

certain frequency (the cutoff frequency) will pass through the waveguide,

where as most of the energy that is below the cutoff frequency will be

attenuated by the waveguide. Waveguides are often used at microwave.

frequencies (greater than 300 MHz, with 8 GHz and above being more

common). Waveguides are wideband devices, and can carry (or transmit)

either power or communication signals. Pipeline circular waveguide is shown

in the following figure 3.

For a circular waveguide with diameter a and length d, the mode of

propagation with the lowest cut-off frequency is the TE11 mode, as illustrated

in Figure 5.
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2. Microwave Power Transmission

Microwave beam.

Retro directive beam control capability.

Power level is well below international safety standard.
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