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(57) Abstract: The invention relates to apparatuses for internal pipe non-destructive control of pipelines. Technical result is increas-
ing of operational reliability of the internal pipe pig based on use of wireless means for transmitting data and control signals between
both internal pipe measurement, diagnosis and control means outside the pig and on-board processing and storing means. An intern -
al pipe pig comprises an electronic system of the pig, comprising wireless data transmission means which comprise at least one elec -
tromagnetic signal transmitter, measuring and measured data processing means comprising at least one measuring unit and at least
one data processing unit, wherein the wireless data transmission means also comprise at least one high-frequency electromagnetic
signal receiver for receiving the transmitted data, which is connected to the data processing unit.
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Internal Pipe Pig with Wireless Data Transmission System

BACKGROUND OF THE DISCLOSURE
[0001] The invention relates to systems for testing and observing a statc of
pipelines, more particular, to apparatuses for internal pipe non-destructive control
of pipelines, in particular trunk oil and gas products pipelines, by passing, within
the controlled pipeline, an apparatus comprising one or more transport modules
moving within the pipeline by means of pressure of the product transported within
the pipeline, control sensors located on a module body, sensitive to parameters
reflecting a technical state of the pipeline, and means for measuring, processing,
storing and transmitting measured data.

PRIOR ART

[0002]  Foreign items can present in pipeline cavities where pigs run. During
movement of an internal pipe pig, such foreign items can rupture connecting
cables that are outside of a pig body, including cables connecting sensors to data
processing units located in the pig body.
[0003] The pig discloscd in US 7,354,348 uscs mcchanical cablc protection.
Such a protection, however, is too cumbrous and cannot be used to protect cables
connected directly to non-destructive testing sensors as the number of such
sensors 1 too great and there is not enough space to accommodate such
mechanical protection.
[0004] The pig disclosed in WO2006/021421 uses wireless data transmission
along the interior of a pipeline over a considerable distance of the pipeline axis.
To this end, a powerful transmitter for sending high-frequency electromagnetic
signals, which is installed inside the pig body, and a receiver with an antenna
located within the pipeline at a remote distance from the pig, are used. The system
is configurcd to transmit data cventually outside the pipcline and docs not allow
the connecting cables between various units of the electronic system to be
removed from the pig design.
[0005] The pig disclosed in RU 2,216,686 includes a system for transmitting
data and receiving control signals via high-frequency electromagnetic signals (of

more than 1 kHz) which propagate within the pipeline and pass through a radio
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transparent slit in a pipeline fitting. The present system is also configured to
transmit data eventually outside the pipeline or to receive control signals from an
above-ground transmitter being placed over the pipeline, and does not allow the
connecting cables between various units of the electronic system to be removed
from the pig design.
SUMMARY OF THE INVENTION

[0006] The present invention is directed to provide a method and a system for
exchanging data and control signals for an internal pipe pig, said method and
system allowing climination of the disadvantages above based on use of wircless
means for transmitting data and control signals between both internal pipe
measurement, diagnosis and control means outside the pig and on-board
processing and storing means. As a result, the higher operational reliability of the
internal pipe pig is provided due to climination of damages in connecting cables
and seal failure of junction line connectors in collision with obstacles, and finally,
improvement in the internal pipe pig equipment service life.
[0007]  The present invention proposes to avoid cables between non-destructive
testing scnsors placed ncar a pipeline wall and data processing and accumulating
units placed within the pig in a sealed capsule. Instead of cables, there are
provided high-frequency transmission of data and control signals between various
units of an electronic system through an internal pipe medium or accumulation of
mcasurcd data dircctly in mcasuring units located ncar the pipcline wall, and
transmission of measured data by means of a radio channel after the pig run is
over.
[0008] The main variants of using the wireless data transmission according to
the invention arc as follows:

wircless transmission of measured data from non-destructive testing
sensors located near the wall of the pipeline to the units of the data processing
system, which are installed inside the pig body;

wircless transmission of measurcd data from the sensors located in one of
the pig modules to the data processing units located in another module of the pig;

wireless transmission of control signals from an on-board control

computer located in one of the pig modules to functional units remote from a
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housing of this module in order to control operating modes of said functional
units;

wireless transmission of control signals from an external communication
unit receiving control signals from the above-ground transmitter to the on-board
control computer or directly to functional units remote from the external
communication unit in order to control operating modes of the electronic system
and said functional units;

wireless two-way communication between measuring units with a
controllable operation mode, control units and measured data processing units;

wireless transmission of measured data accumulated directly in the
measuring units to a data storage device of an external computer after the pig run

18 over.

[0009] According to the invention, the pig comprises a body and an electronic
system comprising wireless data transmission means which comprise at least one
electromagnetic signal transmitter; the electronic system of the pig comprises
mcasuring and data proccssing mcans which comprise at Icast onc mcasuring unit
and at least one data processing unit.

[0010]  Wireless data transmission means are capable of transmitting digital data
and contain transmitted digital data coding means.

[0011]  The electromagnetic signal trangmitter comprises an antenna embodied
as a component of a printed circuit board.

[0012] Wireless data transmission means also comprise at least one
electromagnetic signal receiver for receiving the transmitted data, which is
connccted to the data processing unit.

[0013] The data processing unit and the eclectromagnetic signal receiver are
placed in a sealed capsule; an antenna is located outside the capsule, which is
connected to the data processing unit; there is an electric connector in a housing of
the capsulc; said antecnna is connccted to the clectromagnctic signal receiver via
said electric connector.

[0014]  The measuring unit is mechanically connected to the sealed capsule of

the data processing unit, wherein at least a part of the antenna of the
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clectromagnetic signal transmitter is within the line-of-sight range of at least a part
of an antenna of the electromagnetic signal receiver.

[0015] A distance between the antenna of the electromagnetic signal transmitter
and the antenna of the electromagnetic signal receiver does not exceed a value
cqual to a doubled interior diameter of the pipeline in which the pig has to be run.
[0016] In a preferred embodiment, the measuring unit comprises: at least one
sensor; a sensor signal processing and control unit; an electromagnetic signal
transmitter; and at least one power cell, wherein said sensor is connected to the
sensor signal processing and control unit connected to the electromagnetic signal
transmitter as well; the sensor signal processing and control unit comprises an
amplifier and an analog-to-digital converter; an output of the sensor is connected
to an input of the amplifier whose output is connected to an input of the analog-to-
digital converter whose output is connected to an input of the clectromagnetic
signal transmitter.

[0017]  The power cell is connected to electronic components of the measuring
unit and is embodied as a rechargeable or non-rechargeable chemical power
sourcc; the clectromagnctic signal transmittcr compriscs an antcnna which is also
installed in the measuring unit; the electromagnetic signal transmitter comprises a
microcontroller which is capable of coding signals according to Wi-Fi, Bluetooth
or ZigBee standards.

[0018] The electromagnetic signal transmitter is located in the measuring unit;
all the electrical connections of the electromagnetic signal transmitter and the
measuring unit are sealed using a compound or resilient sealants to protect them
from an internal pipe medium.

[0019] The clectronic system of the pig also compriscs a control unit and a
control electromagnetic signal transmitter connected thereto, and a control
electromagnetic signal receiver as well. The control unit is capable of controlling
the functioning modes of the pig sub-systems; the control electromagnetic signal
transmittcr compriscs a unit for coding control signals; the control clecctromagnetic
signal receiver comprises a unit for decoding control signals. The control unit
comprises a programmable logic microchip or a programmable controller or a

processor unit or an on-board computer.
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[0020] The eclectronic system of the pig comprises at least one functional unit
containing a unit designed to control said functional unit and connected to the
control electromagnetic signal receiver.

[0021]  According to a further development of the invention:

The functional unit is embodied as:
- a measuring unit, or
- a data processing unit, or
- a data transmission unit to transmit the data to the outsidc of the pipcline, or
- a unit for transmission and/or reception of signals for ground tracking a pig
position in the pipeline, or
- a unit for turning on/off power for the electronic system of the pig, or
- a pig speed and/or acceleration control unit, or
- an internal pipe medium flow control unit to control a medium passing from a
pipeline interior area behind the pig to a pipeline interior area in front of the pig as
it runs through the pipeline, or
- a unit for environmental conditioning control within one or more sealed gas-
filled capsules being parts of the pig

At least some of sensors are embodied as:

- non-destructive testing sensors, or

- travelled distance sensors, or

- pig speed scnsors, or

- pig acceleration sensors, or

- temperature sensors, or

- pressure Sensors.

[0022] The functional unit as a measuring unit also contains a control
clectromagnetic signal receiver which comprises a unit for decoding control
clectromagnetic signals; the control electromagnetic signal receiver is also
connected to the sensor signal processing and control unit which is capable of
switching between activation and/or interrogation modes for the sensors being
parts of the measuring unit.

[0023] 1In one of embodiments, the pig comprises at least one measuring unit
containing non-destructive testing sensors as ultrasonic transducers; the sensor
signal processing and control unit is capable of controlling a time point of

triggering an ultrasonic pulse by an ultrasonic transducer and/or an ultrasonic
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pulse frequency and/or an ultrasonic pulse direction and/or transmitting/receiving
modes of the ultrasonic transducer and/or a time interval during which the
ultrasonic transducer can receive ultrasonic pulses.

[0024] In another embodiment, the pig comprises at least one measuring unit
containing non-destructive testing sensors as magnetic field sensors and/or
pipeline interior geometry sensors, and also a sensor signal processing and control
unit which is capable of setting sensor interrogation time points.

[0025] In a preferred embodiment, at least one of the functional units embodied
as travelled distance measuring units comprises an odometer and an
clectromagnetic signal transmitter containing a controller connected to outputs of
an odometer pulse counter being a part of the odometer.

[0026] In one of embodiments, the pig comprises several sealed capsules; the
pig's clectronic system units arc located in said sealed capsules; the
clectromagnetic signal transmitter of said wireless data transmission means is
installed in at least one of the capsules; the electromagnetic signal receiver of the
wireless data transmission means is installed in at least one of other capsules.
[0027] In a preferred ecmbodiment, at Icast onc of the clectromagnctic signal
transmitters of said wireless data transmission means, which are installed in the
sealed capsule, is embodied as a control electromagnetic signal transmitter, the
control electromagnetic signal receiver is located in at least one of other sealed
capsules.

[0028] There is an electric connector in the housing of the capsule containing
the electromagnetic signal transmitter; the antenna of the electromagnetic signal
transmitter is connected to the electromagnetic signal transmitter via said electric
conncctor; at Icast a part of the clectromagnctic signal transmittcr antcnna is
located outside said sealed capsule.

[0029] According to development of the invention, at least one of the sealed
capsules comprises a pig speed and/or acceleration measuring unit located therein,
which contains an clcctromagnctic signal transmitter of said wircless data
transmission means. The data processing unit and the electromagnetic signal

receiver are located in another one of the sealed capsules.
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[0030] In a preferred embodiment, the pig speed and/or acceleration measuring
unit also comprises a control electromagnetic signal receiver, and the sealed
capsule containing a data processing unit also comprises a control unit and a
control electromagnetic signal transmitter.

[0031] The functional unit for transmitting data outside the pipeline (the
external data transmission unit) comprises an additional electromagnetic signal
transmitter (an external electromagnetic signal transmitter).

[0032] 1In one of possible embodiments, the external electromagnetic signal
transmitter is embodiced as a low-frequency electromagnetic signal transmitter.
[0033] In another embodiment, the external electromagnetic signal transmitter is
embodied as an electromagnetic signal transmitter for signaling along the interior
of the pipeline to the electromagnetic signal receiver located outside the pig body.
[0034] The functional unit for transmitting and/or receiving the signals for
ground tracking a pig position inside the pipeline comprises a low-frequency
electromagnetic signal transmitter.

[0035] The functional unit for controlling the internal pipe medium flow
compriscs a drive control unit and a bypass dcvice containing mcchanical
components which are capable of changing their position and/or orientation
relatively to the pig body; the bypass device is capable of changing a value and/or
direction of the internal pipe medium flow passing from the pipeline interior area
behind the pig to the pipeline interior arca in front of the pig in the course of its
movement along the pipeline by changing the position and/or orientation of said
mechanical components; the bypass device also comprises an electronically
controlled drive capable of changing the position and/or orientation of said
mcchanical componcnts of the bypass device; said drive is connected to said drive
control unit.

[0036] In one of embodiments, the electronic system of the pig comprises a
travelled distance measuring unit and/or a medium pressure measuring unit and/or
a pig spced and/or acccleration mcasuring unit, cach of said units being connccted
to the data processing unit or the electromagnetic signal transmitter for
transmission of said signals to the data processing unit. The data processing unit,

which receives data from the travelled distance measuring unit and/or the medium



pressure measuring unit and/or the pig speed and/or acceleration measuring unit,
is connected to the drive control unit or to the control signal transmitter for
transmitting said signals to the drive control unit.

[0037] In one of embodiments, the control electromagnetic signal receiver is
connected to said drive control unit.

[0038] In a preferred embodiment, the functional unit for pig speed and/or
acceleration control comprises‘an internal pipe medium flow control unit and also
a mechanism which regulates a friction force between the peripheral components
of the pig body and the internal surface of the pipeline.

[0039] The functional unit for environmental conditioning control inside of
one or more sealed gas-filled capsules, which are parts of the pig, comprises one
or several fans and a fan control unit connected to the control electromagnetic
signal receiver.

[0040] In an alternative embodiment, the electronic system of the pig
comprises a control unit, a control electromagnetic signal transmitter and at least
one measuring unit. The control unit is connected to the control electromagnetic
signal transmitter; the measuring unit comprises at least one sensor, a sensor
signal processing and control unit, a control electromagnetic signal receiver, an
electromagnetic signal transmitter; the sensor signal processing and control unit
comprises a data storage device and is connected to the sensor, the control
electromagnetic signal receiver and the electromagnetic signal transmitter.

[0040a] According to another aspect of the invention there is provided an
internal pipe pig for inspection of a pipeline, comprising: a body configured to be
pumped through the pipeline; and an electronic system conveyed by the body and
that includes: at least one high-frequency electromagnetic signal transmitter, a
measuring and measured data processor that includes at least one measuring unit
and at least one data processing unit, the at least one measuring unit being
connected to the at least one high-frequency electromagnetic signal transmitter,
and at least one high-frequency electromagnetic signal receiver connected to the at
least one data processing unit and configured for receiving data generated by the at
least one measuring unit via the at least one high-frequency electromagnetic signal

fransmitter.
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[0040b] According to another aspect of the invention there is provided a
method for internal-pipe testing a pipeline, comprising: passing an internal pipe
pig within the pipeline by pumping a product through the pipeline, the pig having
at least one sensor and an electronic system of the pig mounted thereon, the
electronic system including a measured data processing and storage system;
measuring physical values data that define a pipeline state using the at least one
sensor; converting and storing‘the measured physical values data in a data storage
device of the internal pipe pig while the pig passes through the pipeline;
processing the measured physical values data after the pig passes through the
pipeline; and transmitting the measured physical values data from the at least one
sensor to the measured data processing and storage system, which is spatially
separated to the sensors, through a high-frequency radio channel while the pig
passes through the pipeline, the high-frequency channel including a transmitter
connected to the at least one sensor and a receiver connected to the measured data
processing and storage system.

[0041] The present invention proposes transmission of data over small
distances comparable with pig dimensions. This allows use of the low-power
transmitter and provision for self-contained power supply for measuring units,

receivers and transmitters of electromagnetic waves.

BRIEF DESCRIPTION OF THE DRAWINGS
[0042] The invention will now be described by embodiments with reference
to drawings which show as follows:
Fig. 1 is a schematic representation of an internal pipe pig embodied
in accordance with a first embodiment of the invention and placed within a

pipeline;

8a
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Fig. 2 is a block diagram of clectronic equipment of the internal pipe pig
embodied in accordance with the first embodiment of the invention;

Fig. 3 is a schematic representation of the internal pipe pig embodied in
accordance with a second embodiment of the invention and placed within the
pipeline;

Fig. 4 is a block diagram of electronic equipment of the internal pipe pig
embodied in accordance with the second embodiment of the invention

FIRST EMBODIMENT OF THE INVENTION

[0043] The internal pipe pig embodied in accordance with the first embodiment
of the invention will be described below with reference to Figs. 1 and 2. The
internal pipe pig 1 (Fig. 1) consists of several modules 100, 300 connected
between each other by a universal joint 12. A sealed capsule 110, a low-frequency
transmitter 130 (Fig. 2), a low-frequency receiver 140, and an internal pipe
medium flow control unit 190 are placed within the first module 100;
polyurethane cups 11 (Fig. 1) overlapping a cross-section of a pipeline 3 are
placed on a housing of the first module 100. A sealed capsule 310 is placed within
the sccond module 300, whilc constant magncts 13 with bundlcs of steel brushes
14, which provide a passage of a magnetic flux through a diagnosed wall of the
steel pipeline and closure through a steel housing of the second module 300, are
placed on a surface of the second module 300. Measuring units 320 and a
travelled distance mcter 410 (Fig. 2) arc also installed on a surfacc of the sccond
module 300 and are fastened on the housing of the module 300 by spring levers
(not shown in detail) pressing said units to an inner surface of the pipeline 3.

[0044]  As shown in Fig. 2, a measuring unit 120, a high-frequency transmitter
150, a high-frcquency control signal recciver 160, a control unit 170, a powcr
turn-of unit 180, the internal pipe medium flow control unit 190, power supply
batteries 200, for example, in the form of lithium cells, are placed within the
capsule 110. The measuring unit 120 includes inertial navigation sensors
including thrcc orthogonal accclcration scnsors and thrce orthogonal angular
velocity sensors (not shown in the drawings).

[0045] An antenna 151 connected to the high-frequency transmitter 150 and to

the high-frequency receiver 160 is installed outside the sealed capsule 110. In
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alternative embodiment, two antennac can be installed, one being for the
transmitter 150 and another one being for the receiver 160. An electrical
connector 111 is embodied in a housing of the sealed capsule 110, the antenna 151
being connected via said connector to the high-frequency transmitter 150 and the
high-frequency receiver 160.

[0046] The measuring unit 320 comprises sensors 321, a processing and control
unit 322, a high-frequency transmitter 323, a high-frequency receiver 324, a
lithium power cell 326, and an antenna 325 embodied as a metallization of a print
circuit board on which other clectronic components of the measuring unit 320 are
placed.

[0047] A data processing unit 330, a control unit 370, a high-frequency
transmitter 350, a high-frequency receiver 360, a power turn-off unit 380, a
conditioning control unit 390 and a power supply battery 400 arc placed within
the sealed capsule 310. An antenna 351 connected to the high-frequency
transmitter 350 and to the high-frequency receiver 360 is installed outside the
sealed capsule 310. In alternative embodiment, two antennae can be installed, one
being for the transmitter 350 and another onc being for the receiver 360. An
clectrical connector 311 is embodied in a housing of the sealed capsule 310, the
antenna 351 being connected via said connector to the high-frequency transmitter
350 and the high-frequency receiver 360. A part of this antenna 351 is within the
linc-of-sight range of the antcnna 325. A distance between the antenna 325 and
the antenna 351 is not greater than a value equal to a doubled interior diameter of
the pipeline 3 in which the pig 1 has to be run. A distance between the antenna
151 and the antenna 351 is not greater than a sevenfold interior diameter of the
pipcline 3 in which the pig 1 has to be run.

[0048] In the present embodiment of the invention, wireless data transmission
means include the high-frequency transmitter 150 and the high-frequency receiver
160 in the sealed capsule 110, the high-frequency transmitter 350 and the high-
frequency recciver 360 in the scaled capsule 310, and also thc high-frequency
transmitter 323 and the high-frequency receiver 324 in the measuring units 320.
The wireless data transmission means are capable of transmitting data and

comprise means for coding and decoding digital data to be transmitted. The high-
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frequency electromagnetic signal transmitters 150, 323, 350 comprise a
microcontroller which is capable of coding signals according to the Bluetooth
standard. The high-frequency receivers 160, 324, 360 comprise a controller for
decoding the received signals. The high-frequency receivers 160, 324, 360 also
play a role of transmitters for transmission of control signals from the control
modules 170 and 370, respectively.

[0049] The sensors 321 of the measuring unit 320 include non-destructive
testing sensors. The lithium power cell 326 is connected to electronic components
of the measuring unit 320. All electrical connections of the measuring unit 320 are
sealed by a compound to protect them from the internal pipe medium such that the
compound forms a housing of the measuring init 320. In an alternative
embodiment, the measuring unit 320 can comprise a metal housing in the form of
a box with a cover, so the electronic components of the measuring unit are placed
within the housing, the housing is closed by the cover, while sealing components
are placed between the housing and the cover.

[0050] The non-destructive testing sensors 321 are embodied as magnetic field
sensors, the sensor signal processing and control unit 322 is capablc of sctting
time points of interrogating the sensors 321 depending upon a speed and an
acceleration of the pig 1. In other embodiment, the non-destructive testing sensors
321 are embodied as ultrasonic transducers, the processing and control unit 322 is
capablc of controlling a timc point of triggering an ultrasonic pulsc by an
ultrasonic transducer, an ultrasonic pulse frequency and an ultrasonic pulse
direction as well as a transmitting/receiving mode of the ultrasonic transducers
321 and a time interval during which the ultrasonic transducers can receive
ultrasonic pulscs reflected from the internal and cxternal surfaces of the wall of
the pipeline 3.

[0051]  External sensors 331, as included in linear pig speed sensors, an internal
pipe medium temperature sensor and an internal pipe medium pressure sensor, are
placed at the cxternal side of the scaled capsule 310. Outputs of the cxternal
sensors 331 are connected to the data processing unit 330. At the same time, cach
of the external sensors 331 includes a measurement digitizing circuit, so digitized

measured data arrive at an input of the data processing unit 330. In an alternative
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embodiment, analog signals from the external sensors 331 can arrive for next
digitization in the data processing unit 330.

[0052] The control unit 370 is capable of controlling the functioning modes of
the pig sub-systems, including the functioning modes of the sensors 321 in the
measuring unit 320, the operating modes of the low-frequency receiver 140 and
the low-frequency transmitter 130 and also of the measuring unit 120 and the flow
control unit 190 placed in the sealed capsule 110. The processing and control unit
322 is embodied based on a programmable logic microchip (PLMC); the control
unit 170 comprises a programmable controller, while the control unit 370
comprises a microprocessor unit based on a computer board.

[0053] The electronic system of the pig 1 comprises several functional units: the
measuring units 120, 320, the data processing unit 330, the data transmission unit
in the form of the low-frequency transmitter 130 to transmit the data to the outside
of the pipeline, the data reception unit in the form of the low-frequency receiver
140 to receive the data from the outside of the pipeline, the pig electronic system
power turn-off unit 370, the unit for controlling a pig speed and/or acceleration
bascd on control of the intcrnal pipc medium flow passing from the pipcline
interior area behind the pig to the pipeline interior area in front of the pig as it runs
through the pipeline, the latter unit being in the form of the flow control module
190, the unit for environmental conditioning control within the sealed gas-filled
capsulc 310, the latter unit being in the form of the conditioning unit 390. Each of
the functional units is controlled by the respective control unit connected to the
clectromagnetic signal receiver which fulfils functions of the control
electromagnetic signal receiver.

[0054] The travelled distance mcasuring unit 410 compriscs an odometer 411,
which comprises an odometer pulse counter 412, and a high-frequency
electromagnetic signal transmitter 413 which comprises an antenna 414 and a
controller 415 connected to outputs of the counter 412.

[0055] In onc cmbodiment, the internal pipe medium flow control module 190
connected to the control unit 170 comprises a bypass device in the form of a tube
with a valve, and a drive control unit. The tube with the valve connects the area in

front of the pig to the area behind the pig in the course of its movement. The valve
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comprises mechanical components able to change their positions relatively to the
pig body when said components are driven, so the valve is able to change a value
of the internal pipe medium flow passing from the pipeline interior area behind
the pig to the pipeline interior area in front of the pipeline when the pig runs in the
pipeline. The valve comprises an clectronically controlled drive capable of
changing the position of said mechanical components of the valve and connected
to said drive control unit.

[0056] In another embodiment, the internal pipe medium flow control module
190 can comprise a drive control unit and a bypass device in the form of an
electronically controlled drive and two perforated drums, so displacement of one
drum relative to another one results in partial alignment of perforations in two
drums, so a flow cross-section varies for the medium passing from the pipeline
interior arca behind the pig to the pipeline interior area in front of the pipeline
when the pig runs in the pipeline.

[0057] When the internal pipe medium flow through the pig changes, the pig
acceleration and speed change as well, therefore, the internal pipe medium flow
control modulc 190 is the pig spced and acccleration control unit. In anothcr
embodiment, the pig speed and acceleration control unit can further comprise a
mechanism which regulates a friction force between the peripheral components of
the pig body and the internal surface of the pipeline.

[0058] The data processing unit 330 receiving the data from the travelled
distance measuring unit 410, the external sensors 331, the measuring unit 120,
transmits the data to the control unit 370 which generates control signals to be
transmitted to the control unit 170 via the high-frequency transmitter 350 and the
high-frcquency recciver 160; being guided by said data, the control unit 170
supplies the control signals to the drive of the flow control unit 190.

[0059] The sealed capsule 310 is filled with a gas; there is the functional
conditioning unit 390 placed in the capsule and comprising fans and a fan control
unit connceted to the control unit 370.

[0060] The device according to the first embodiment operates as follows.

[0061] The pig 1 is placed into a launching chamber and the pumping of a
product transported through the pipeline 3 is turned on. The pig 1 subjected to a
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pressure of the pumped product moves within the pipeline 3. Reference points are
selected along a laying route of the pipeline 3 at a distance of from 2 to 5 km from
one reference point to another one, and a recorder for receiving signals from the
pig 1 should be placed in said points. The reference points are usually selected at
places where the pipeline 3 crosses roads, rivers, communication lines, and at
places where pipeline valves are mounted. When the pig 1 moves within the
pipeline 3, an operator starts out for a location of the nearest designated reference
point, places the recorder in close vicinity to the reference point of the pipeline 3
and turns the recorder on to receive signals from the low-frequency transmitter
130 of the pig 1. The recorder receives signals from the electromagnetic signal
transmitter 130 and writes a signal reception time into own memory. Then, the
operator moves to a location of the next designated reference point of the pipeline
3, waits for arrival of the pig 1, and records a time point when the pig 1 passes
through a sequent reference point.

[0062] When the pig 1 moves within the pipeline 3, the processing and control
unit 322 periodically interrogates the magnetic field sensors 321 whose signals are
proccssed in the processing and control unit 322, coded according to Bluctooth
standard, and transmitted via the high-frequency transmitter 323 to the high-
frequency receiver 360 where signals are received, and then arrive at the data
processing unit 330, are decoded and written to data storage devices of the data
processing unit 330 with timing to a time point of recciving said data.

[0063] A wheel of the odometer 411 rolls over the internal surface of the
pipeline 3, so the counter 412 generates pulses whose number is directly
proportional to a distance travelled by the wheel of the odometer 411. The pulses
from the counter 412 arrive at the controller 415 which codes the number received
from the counter 412 by modulation of an electromagnetic signal emitted by the
high-frequency transmitter 413 in the Bluetooth standard. The high-frequency
receiver 360 receives electromagnetic signals from the high-frequency transmitter
413 and transmits thc rcceived signals to the data processing unit 330 where a
signal is decoded, and a number corresponding to readings of the counter 412 is
analyzed and written to the data storage device of the data processing unit 330

with timing to a time point of writing said value.
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[0064] During motion of the pig 1, the control unit 370 periodically supplics
control signals for the high-frequency receiver 160 in the module 100 of the pig 1.
Signals are coded by modulation of an electromagnetic signal emitted by the high-
frequency transmitter 350. The high-frequency receiver 160 of the module 100
recetves said signal from the high-frequency transmitter 350 and transmits it to the
control unit 170 which decodes the signal and generates a control signal which is
supplied to the low-frequency transmitter 130; upon reception of said control
signal, said transmitter emits electromagnetic signals at a frequency of 22 Hz, and
due to their low frequency, said signals pass through the wall of the pipeline and
are received by the operator using the the electromagnetic signal recorder and
being at a reference point near the pipeline.

[0065] The external sensors 331 (the temperature sensor and the internal pipe
medium pressure sensor as well as the pig movement speed scnsor) are
periodically interrogated by signals from the data processing unit 330. The
digitized signals from sensors 331 arrive via the connector 312 at the data
processing unit 330 where they are analyzed and are written to the data storage
device of the unit 330 timing to a time point of recciving the respective data.

[0066] Depending upon a result of analyzing the readings of the temperature
sensor included in the external sensors 331, a signal for controlling the operating
mode of the conditioning unit 390 arrives from the data processing unit 330 at the
control unit 370. Further, readings of temperature sensors placed in the scaled
capsule 310 can be used to control the conditioning unit 390.

[0067] The data processing unit 330 analyzes the readings of pig speed sensors
included in the external sensors 331, the readings of the odometer 411 as well as
the rcadings of angular velocity and lincar acccleration sensors of the mcasuring
unit 120. If the analysis results testify for the speed of the pig 1 or the acceleration
thereof to be higher than a predetermined threshold, a respective signal is supplied
to the control unit 370; upon reception of said signal, the control unit 370
gencrates a control signal to change the operation mode of the flow control unit
190. Said signal is coded according to the Bluetooth standard and arrives via the
high-frequency transmitter 350 and the high-frequency receiver 160 at the control

unit 170 where it is decoded. Upon reception of said signal, the control unit 170
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gencrates a control signal which is supplied via the connector 112 to the flow
control unit to increase the internal pipe medium through the module 100 (through
the bypass valve or using a variation of a relative position of perforated
components regulating the flow cross-section through the module 100). In doing
80, a pressure difference between the internal pipe medium behind the module 100
and in front of said module increases, and as a consequence, the movement speed
of the pig 1 reduces.

[0068]  If results of the analysis in the data processing unit 330 testify for the
speed of the pig 1 to become lower than a predetermine lower threshold, a signal
providing reduction in the internal pipe flow through the module 100 is supplied
to the control unit 170 such that the speed of the pig 1 gradually increases. In
addition, if results of the analysis in the data processing unit 330 testify for the
speed of the pig 1 to change cssentially, then, a signal indicating a value of a
change in the movement speed of the pig 1 is supplied to the control unit 370 from
the data processing unit 330. Upon reception of such a signal, the control unit 370
generates a control signal for changing a mode of interrogating the sensors 321,
said control signal bcing coded by modulation of an clectromagnctic signal
emitted by the high-frequency transmitter 350. The high-frequency receiver 324
of the measuring units 320 receives said signal from the high-frequency
transmitter 350 and transmits it to the processing and control unit 322 where said
signal is decoded and a periodicity for intcrrogating the scnsors 321 is sct, said
periodicity corresponding to a value predetermined by the control unit 370.

[0069]  If results of the analysis in the data processing unit 330 testify for the pig
1 to be in a reception chamber and an excessive pressure is absent in the reception
chamber (a valuc of the intcrnal pipe medium is smaller than a predetermined
threshold), then, a pig run end signal arrives from the data processing unit 330 to
the control unit 370 which generates a control signal for turning power off from
the pig 1, said control signal being supplied to the power turn-off unit 380; upon
rceeption of such a signal, the latter unit turns power off from clectronic units
placed in the capsule 310.

[0070]  An operator also can turn power off from the electronic units of the pig

1, said operator being near the reception chamber where the pig 1 presents. To this
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end, the operator turns on the low-frequency transmitter located outside of the
pipeline and supplies a coded signal, for example, a shifted or variable frequency
signal or an intermittent signal, to the low-frequency receiver 140 located in the
module 100. Having received such a signal via the low-frequency receiver 140,
the control unit 170 generates a power turn-off signal which is supplied first to the
high-frequency transmitter 150 to transmit a control signal for the power turn-off
unit 380 of the module 300, and - upon lapse of a predetermined time - is supplied
to the power turn-off unit 180 of the module 100. The control power-off signal
received by the high-frequency receiver 360 is decoded in the data processing
module 330 and arrives via the control unit 370 at the power turn-off unit 380.
[0071]  After removal of the pig from the reception chamber using a program
started on a laptop placed near the pig, a control signal is supplied via a laptop
Bluctooth channel and the high-frequency receiver 360 to the data processing unit
330 to transfer the data from the data storage devices of the latter unit to the
laptop. The data processing unit 330 reads data out of its data storage devices and
forwards the data to the laptop through the Bluetooth channel via the high-
frequency transmitter 350. The data reccived from the data storage devices of the
data processing unit 330 is brought into register with the data written by the
operators in the recorders and then analyzed. A conclusion with respect to
presence of defects in the wall of the pipeline and with respect to locations of
detected defects is made based on the data analysis.
SECOND EMBODIMENT OF THE INVENTION

[0072]  An internal pipe pig 501 according to the second embodiment comprises
a module 500 of the pig 501 (Fig. 3) in which a sealed capsule 510 is placed;
constant magnets 503 with bundlcs of stcel brushes 502, which overlap a cross-
section of the pipeline 3 and provide a passage of a magnetic flux through a
diagnosed wall of the steel pipeline 3 and closure through a steel housing of the
module 500, are placed on the housing of the module 500. Measuring units 520
and a travclled distance mcter 610 arc also installed on a surfacc of the modulc
500 and are fastened on the housing of the module 500 by spring levers pressing

said units to an inner surface of the pipeline 3.
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[0073] The measuring unit 520 comprises sensors 521, a processing and control
unit 522, a high-frequency transmitter 523, a high-frequency receiver 524, an
antenna 5235, a lithium power cell 526, and a data storage device. The antenna 525
is embodied as a metallization of a print circuit board on which other electronic
components of the measuring unit 520 are placed.

[0074] A data processing unit 530, a control unit 570, a high-frequency
transmitter 550, a high-frequency receiver 560, a low-frequency transmitter 580,
and a power supply battery 600 are placed within the sealed capsule 510. An
antenna 551 connected to the high-frequency transmitter 550 and to the high-
frequency receiver 560 is installed outside the sealed capsule 510. In alternative
embodiment, two antennae can be installed, one being for the transmitter 550 and
another one being for the receiver 560. An electrical connector 511 is embodied in
a housing of the scaled capsule 510, the antenna 551 being connected via said
connector to the transmitter 550 and the receiver 560. A part of the antenna 551 is
within the line-of-sight range of the antenna 525 of the measuring unit 520. A
distance between the antenna 525 and the antenna 551 is not greater than a value
cqual to a doubled intcrior diameter of the pipeline 3 in which the pig 501 has to
be run.

[0075] In the second embodiment of the invention, wireless data transmission
means include the high-frequency transmitter 550 and the high-frequency receiver
560 in the scaled capsule 510, as well as the high-frequency transmitter 523 and
the high-frequency recciver 524 in the measuring units 520. The wircless data
transmission means are capable of transmitting digital data and comprise means
for coding and decoding digital data to be transmitted. The high-frequency
clectromagnetic signal transmittcrs 550, 523 comprisc a microcontroller which 1s
capable of coding signals according to the Bluetooth standard. The high-frequency
receivers 560, 524 comprise a controller for decoding the received signals. The
high-frequency transmitter 550 also plays a role of a transmitter for transmission
of control signals from thc control modulc 570.

[0076] The sensors 521 of the measuring unit 520 include non-destructive
testing sensors. The lithium power cell 526 is connected to electronic components

of the measuring unit 520. All electrical connections of the measuring unit 520 are
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sealed by a compound to protect them from the internal pipe medium such that the
compound forms a housing of the measuring init 520. The non-destructive testing
sensors 521 are embodied as magnetic field sensors, the processing and control
unit 522 is capable of setting time points of interrogating the sensors 521
depending upon a speed and an acceleration of the pig 501.

[0077]  External sensors 531, as included in linear pig speed sensors, an internal
pipe medium temperature sensor and an internal pipe medium pressure sensor, are
placed at the external side of the sealed capsule 510. Outputs of the external
sensors 531 arc connected to a data processing unit 530. At the same time, cach of
the external sensors 531 includes a measurement digitizing circuit, so digitized
measured data arrive at an input of the data processing unit 530. In an alternative
embodiment, analog signals from the external sensors 531 can arrive for next
digitization in the data processing unit 530.

[0078]  The control unit 570 is capable of controlling the functioning modes of
the pig sub-systems, including the functioning modes of the sensors5321 in the
measuring unit 520, the operating modes of the low-frequency transmitter 580 and
also of thc mcasuring unit 520. The proccssing and control unit 522 is cmbodicd
based on a programmable logic microchip (PLMC); the control unit 570
comprises a microprocessor unit based on a computer board.

[0079] The electronic system of the pig 501 comprises several functional units:
the measuring units 520, the data processing unit 530, and the data transmission
unit in the form of the low-frequency transmitter 580 to transmit the data to the
outside of the pipeline. Each of the functional units is controlled by the respective
control unit connected to the electromagnetic signal receiver which fulfils
functions of the control clectromagnctic signal receiver.

[0080] The travelled distance measuring unit 610 comprises an odometer 611,
which comprises an odometer pulse counter 612, a lithium power cell 616, a high-
frequency electromagnetic signal transmitter 613 which comprises an antenna 614
and a controller 615 connected to outputs of the counter 612.

[0081] A data processing unit 630 receiving the data from the travelled distance

measuring unit 610 and the external sensors 531 transmits the date to the control
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unit 570 which generates control signals transmitted to the measuring units 520
via the high-frequency transmitter 550 and the high-frequency receiver 524.

[0082] The device according to the second embodiment operates as follows.
[0083] The pig 501 is placed into a launching chamber and the pumping of a
product transported through the pipeline 3 is turned on. The pig 501 subjected to a
pressure of the pumped product moves within the pipeline 3. Reference points are
selected along a laying route of the pipeline 3 at a distance of from 2 to 5 km from
one reference point to another one, and a recorder for receiving signals from the
pig 501 should be placed in said points. The reference points are usually selected
at places where the pipeline 3 crosses roads, rivers, communication lines, and at
places where pipeline valves are mounted. When the pig 501 moves within the
pipeline 3, an operator starts out for a location of the nearest designated reference
point, places the recorder in close vicinity to the reference point of the pipeline 3
and turns the recorder on to receive signals from the low-frequency transmitter
580 of the pig 501. The recorder receives signals from the transmitter 580 and
writes a signal reception time into own memory. Then, the operator moves to a
location of thc next designated reference point of the pipceline 3, waits for arrival
of the pig 501, and records a time point when the pig 501 passes through a sequent
reference point.

[0084] When the pig 501 moves within the pipeline 3, the processing and
control unit 522 periodically interrogates the magnetic field sensors 521 whose
signals are written to a data storage device 527 with timing to a time point of
interrogating a respective sensor.

[0085] A wheel of the odometer 611 rolls over the internal surface of the
pipclinc 3, so thc countcr 612 gencrates pulscs whose number is dircctly
proportional to a distance travelled by the wheel of the odometer 611. The pulses
from the counter 612 arrive at the controller 615 which codes the number received
from the counter 612 by modulation of an electromagnetic signal emitted by the
high-frcquency transmitter 613 in the Bluctooth standard. The high-frequency
receiver 560 receives electromagnetic signals from the high-frequency transmitter
613 and transmits the received signals to the data processing unit 530 where a

signal is decoded, and a number corresponding to readings of the counter 612 is
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analyzed and written to the data storage device of the data processing unit 530
with timing to a time point of writing said value.

[0086]  If the analysis of the readings of the counter 612 in the data processing
unit 530 shows that the pig 501 stands or moves slowly (a rate of changing the
readings of the counter 612 is lower than a predetermined threshold), then a signal
indicating the slow movement of the pig 501 is supplied from the data processing
unit 530 to the control unit 570. Upon reception of such a signal, the control unit
570 generates a control signal to change the mode of interrogating the sensors
521, said control signal being coded by modulation of an clectromagnetic signal
emitted by the high-frequency transmitter 550. The high-frequency receiver 524
of the measuring units 520 receives said signal from the high-frequency
transmitter 550 and transmits it to the processing and control unit 522 where said
signal is decoded and a periodicity for interrogating the sensors 521 is set, said
periodicity corresponding a value predetermined by the control unit 570.

[0087]  During motion of the pig 501, the control unit 570 periodically supplies
control signals for the low-frequency transmitter 580 which emits
clcctromagnctice signals at a frequency of 22 Hz, and duc to their low frequency,
said signals pass through the wall of the pipeline and are received by the operator
using the electromagnetic signal recorder and being at a reference point near the
pipeline.

[0088] The external sensors 531 (the temperature sensor and the internal pipe
medium pressure sensor) are periodically interrogated by signals from the data
processing unit 530. The digitized signals from sensors 531 arrive via the
connectors 512 at the data processing unit 530 where they are analyzed and are
written to the data storage device of the unit 530 with timing to a timc point of
receiving the respective data. If results of the analysis testify for the pig being in a
reception chamber and an excessive pressure is absent in the reception chamber (a
value of the internal pipe medium is smaller than a predetermined threshold), then,
a pig passagc cnd signal arrives from the data proccessing unit 530 to the control
unit 570. Upon reception of such a signal, the control unit 570 generates a control

signal for turning power off from electronic units placed in the capsule 510.
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[0089]  After removal of the pig from the reception chamber using a program
started on a laptop placed near the pig, control signals are supplied via a laptop
Bluetooth channel and the high-frequency receivers 524 of the measuring unit 520
to the processing and control units 522 to transfer the data from the data storage
devices 527 to the laptop. The processing and control unit 522 reads out the data
written in the data storage device 527 and forwards the data to the laptop through
the Bluetooth channel via the high-frequency transmitter 523.

[0090] Also using the program started on the laptop placed near the pig, control
signals are supplied via the laptop Bluctooth channel and the high-frequency
receiver 560 in the sealed capsule 510 to the data processing unit 530 to transfer
the data from the data storage devices of the unit 530 to the laptop. The control
unit 570 reads out the data written in the data storage device of the unit 530 and
forwards the data to the laptop through the Bluetooth channel via the high-
frequency transmitter 550.

[0091]  The data received from the data storage devices 527 and the data storage
device of the data processing unit 530 is brought into register with the data written
by the opcrators in the recorders, and then analyzed. A conclusion with respect to
presence of defects in the wall of the pipeline and with respect to locations of

detected defects is made based on the data analysis.
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What is claimed is:

1. An internal pipe pig for inspection of a pipeline, comprising:
a body configured to be pumped through the pipeline; and
an electronic system conveyed by the body and that includes:

at least one high-frequency electromagnetic signal transmitter,

a measuring and measured data processor that includes at least one
measuring unit and at least one data processing unit, the at least one measuring unit
being connected to the at least one high-frequency electromagnetic signal transmitter,
and

at least one high-frequency electromagnetic signal receiver connected
to the at least one data processing unit and configured for receiving data generated by
the at least one measuring unit via the at least one high-frequency electromagnetic

signal transmitter.

2. The internal pipe pig according to claim 1, further comprising:

a sealed capsule enclosing the at least one data processing unit and the at
least one high-frequency electromagnetic signal receiver; and

an antenna being located outside the sealed capsule, the antenna being
connected to the at least one data processing unit, wherein the antenna is connected to
the at least one high-frequency electromagnetic signal receiver via an electric

connector in a housing of the sealed capsule.

3. The internal pipe pig according to claim 2, wherein the at least one
measuring unit is mechanically connected to the sealed capsule of the at least one data
processing unit, and wherein at least a part of an antenna of the high-frequency
electromagnetic signal transmitter is within a line-of-sight range of at lcast a part of

the antenna of the at least one high-frequency electromagnetic signal receiver.

4. The internal pipe pig according to claim 3, wherein a distance between

the antenna of the at least one high-frequency electromagnetic signal transmitter and
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the antenna of the at least one high-frequency electromagnetic signal receiver does

not exceed a value equal to a doubled interior diameter of the pipeline.

5. The internal pipe pig according to any one of claims | to 4, wherein the
at least one measuring unit comprises:

at least one sensor;

a sensor signal processing and control unit that includes an amplifier and
an analog-to-digital converter, wherein an output of the amplifier is connected to an
input of the analog-to-digital converter, and wherein an output of the analog-to-digital
converter is connected to an input of the at least one high-frequency electromagnetic
signal transmitter of the electronic system;

a high-frequency electromagnetic signal transmitter; and

at least one power cell,

wherein the at least one sensor is connected to the sensor signal
processing and control unit and is also connected to the high-frequency
electromagnetic signal transmitter of the measuring unit, an output of the at least one

sensor being connected to an input of the amplifier.

6. The internal pipe pig according to claim 5, wherein the at least one power
cell is connected to electronic components of the at least one measuring unit, the at
least one electromagnetic signal transmitter comprising an antenna installed in the at
least one measuring unit, and wherein the high-frequency electromagnetic signal
transmitter comprises a microcontroller configured to encode signals according to one

of: Wi-Fi, BLUETOOTH and ZigBee standards.

7. The internal pipe pig according to claim 5, wherein the high-frequency
electromagnetic signal transmitter of the at least one measuring unit is located in the
measuring unit, and wherein all electrical connections of the high-frequency
electromagnetic signal transmitter of the at least one measuring unit and the
measuring unit are sealed using a sealant to protect against an internal pipeline

medium.
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8. The internal pipe pig according to any one of claims 5 to 7, wherein the
measuring unit contains at least one non-destructive testing sensor formed as an
ultrasonic transducer, the sensor signal processing and control unit being configured
to control a time point of triggering an ultrasonic pulse by one of: an ultrasonic
transducer, an ultrasonic pulse frequency, an ultrasonic pulse direction,
transmitting/receiving modes of the ultrasonic transducer, and a time interval during

which the ultrasonic transducer can receive ultrasonic pulses.

9. The internal pipe pig according to any one of claims 1 to 4, wherein the
at least one measuring unit comprises at least one sensor embodied as at least one of:
a non-destructive testing sensor;
a travelled distance sensor;
a pig speed sensor;
a pig acceleration sensor;
a temperature sensors; and

a pressure sensor.

10. The internal pipe pig according to any one of claims 1 to 9, wherein the
clectronic system comprises a control unit and a control electromagnetic signal
transmitter connected thereto, and a control electromagnetic signal receiver, the
control unit being configured to control functioning modes of at least one pig
subsystem, the control electromagnetic signal transmitter comprising a control signal
encoder, the control electromagnetic signal receiver comprising a control signal
decoder, and the control unit comprising one of: a programmable logic microchip, a

programmable controller, a processor unit, and an on-board computer.

11. The internal pipe pig according to any one of claims 1 to 10, further
comprising at Jeast one functional unit containing a functional unit control unit and
connected to the at least one high-frequency electromagnetic signal receiver of the

electronic system.
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12. The internal pipe pig according to claim 11, wherein the at least one
functional unit is selected from one of:

a measuring unit;

a data processing unit;

a data transmission unit to transmit data to the outside of the pipeline;

a unit for transmitting and/or receiving signals for ground tracking a pig
position in the pipeline;

a unit for turning on/off power for the electronic system of the pig;

a pig speed and/or acceleration control unit;

an internal pipe medium flow control unit to control a medium passing
from a pipeline interior area behind the pig to a pipeline interior area in front of the
pig as it runs through the pipeline; and

a unit for environmental conditioning control within one or more scaled

gas-filled capsules being parts of the pig.

13. The internal pipe pig according to claim 12, wherein the functional unit is
the measuring unit containing a control electromagnetic signal receiver which
comprises a control electromagnetic signal decoder, wherein the control
electromagnetic signal receiver is connected to a sensor signal processing and control
unit configured to change activation and/or interrogation modes of at least one sensor

of the measuring unit.

14. The internal pipe pig according to claim 1, wherein the pig comprises a
plurality of sealed capsules, wherein the electronic system is located in the capsules,
the at least one high-frequency electromagnetic signal transmitter being installed in at
least one of the capsules, and the at least one high-frequency electromagnetic signal

receiver being installed in at least one of other capsules.

15. The internal pipe pig according to claim 1, further comprising:
at least one cup placed on the body, the at least one cup overlapping a

cross-section of the pipeline.
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16. The internal pipe pig according to claim 15, further comprising:

a first module enclosing the at least one data processing unit and the at
least one high-frequency electromagnetic signal receiver, the at least one cup being
placed on the first module; and

a second module capsule enclosing the at least one high-frequency
electromagnetic signal transmitter, the second module including brushes passing

magnetic flux through a wall of the pipeline.

17. A method for internal-pipe testing a pipeline, comprising:

passing an internal pipe pig within the pipeline by pumping a product
through the pipeline, the pig having at least one sensor and an electronic system of the
pig mounted thereon, the electronic system including a measured data processing and
storage system;

measuring physical values data that define a pipeline state using the at
least one sensor;

converting and storing the measured physical values data in a data
storage device of the internal pipé pig while the pig passes through the pipeline;

processing the measured physical values data after the pig passes through
the pipeline; and

{ransmitting the measured physical values data from the at least one
sensor to the measured data processing and storage system, which is spatially
separated to the sensors, through a high-frequency radio channel while the pig passes
through the pipeline, the high-fréquency channel including a transmitter connected to
the at least one sensor and a receiver connected to the measured data processing and

storage system.

18. The method according to claim 17 further comprising:

generating control signals using at least one control unit of the electronic
system for controlling the functioning modes of the internal pipe pig;

coding the control signals and transmitting coded control electromagnetic
signals through the high-frequency channel to functional units associated with the

internal pipe pig and that are spatially separated from the control unit;
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receiving the coded control electromagnetic signals by at least one of the
functional units;

decoding the received coded control electromagnetic signals; and

changing a functioning mode of a respective functional unit in

accordance with the decoded signals.

19. The method according to claim 18, further comprising:

using units selected from the group including at least one measuring unit,
at least one data processing unit, at least one unit for transmitting data outside the
pipeline, a unit for transmitting and/or receiving data for ground tracking a pig
position in the pipeline, at least one unit for turning on/off power for the electronic
system of the pig, a pig speed and/or acceleration control unit, an internal pipe
medium flow control unit, at least one unit for environmental conditioning control
within a sealed capsule for placement of electronic components of the pig's electronic
system, as said functional units; and

setting test points for interrogation of non-destructive testing sensors
formed as magnetic field sensors and/or pipeline interior geometry sensors by using

control electromagnetic signals received by the at least one measuring unit.

20. The method according to claim 18, further comprising:

using units selected from the group including at least one measuring unit,
at least one data processing unit, at least one unit for transmitting data outside the
pipeline, a unit for transmitting and/or receiving data for ground tracking a pig
position in the pipeline, at least one unit for turning on/off power for the electronic
system of the pig, a pig speed and/or acceleration control unit, an internal pipe
medium flow control unit, at least one unit for environmental conditioning control
within a sealed capsule for placement of electronic components of the pig's electronic
system, as said functional units; and

changing a value and/or direction of the internal pipe medium flow,
which passes from a pipeline interior area behind the pig to a pipeline interior area in

front of the pig as it passes through the pipeline, by means of changing a position
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and/or orientation of mechanical components of a bypass device with an

electronically controlled drive relatively to the pig body.

21. The method according to claim 20, further comprising:

generating control signals for the electronically controlled drive in a drive
control unit based on electromagnetic data signals received from a travelled distance
measuring unit and/or a medium pressure measuring unit and/or a pig speed and/or

acceleration measuring unit.

22. The method according to any one of claims 17 to 20, further comprising
controlling a pig speed and/or acceleration by regulating a friction force between
peripheral components of the pig body and an internal surface of the pipeline using an

internal pipe medium flow control unit.

23. The method of any one of claims 17 to 22, further comprising:
placing at least one cup on a body of an internal pipeline pig, the at least

one cup overlapping a cross-section of the pipeline.
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