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Abstract — Due to the characteristics of the oil industry, oil is always distributed in remote areas, with much land and few people, 
which has brought some problems to the oil-field’s data transmission. A data transmission scheme based on power line carrier 
communication technology is proposed in this paper, to realise data transmission from well RTU to central station. Through 
simulation and debugging in the power line carrier communication module we verify the design performance indicators in terms of 
the quality of communication. It is shown to meet the requirements of data transmission in oil fields, is applicable to data 
transmission between the wells and the central station, and the central station can receive data from wells in time. Through 
simulation debugging module of the power line carrier, we verify the performance of the design in communication quality that can 
satisfy the requirement of data transmission between wells and extend it to the central station it enable it to get oil well data in a 
timely manner. 
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I. INTRODUCTION 

Petroleum and natural gas are regarded as a clean energy, 
because of the importance of their limited resource and 
strategy, has become an indispensable strategic material and 
special commodity. In order to cope with these challenges, 
the different countries urgently need the support of digital 
technology to oil and gas exploration and development while 
they are developing oil and gas exploration and technology. 
Thus, among the major oil companies set off a wave of 
construction of digital oil field all over the world. Digital oil 
field provides a scientific and effective method and means to 
meet the oilfield enterprise data application. In order to meet 
the requirement of oil field enterprise application data 
provides a scientific and effective ways and means, it is the 
use of integration and visualization technology to realize data 
of fast acquisition, information fast transmission and 
accurate expression and visual display, provided a new way 
for the application of oil and  gas data. And the important 
component of digital oilfield is the timely and accurate 
transmission of all kinds of data in the oil field. And the 
power line carrier due to its use of existing power line 
without additional network, investment is small, the power 
line itself more reliable, not The need to provide services 

with better data security and other features is in line with the 
needs of the oil field. 

Chinese in power line carrier technology compared to the 
United States and the European Union in some developed 
countries started relatively late, Chinese Electric Power 
Research Institute started the research of power line carrier 
communication technology since 1997. The application of 
low voltage power line carrier communication technology of 
China before the late 1990s is limited in the AM or FM 
carrier telephone to achieve close voice calls, including using 
a dedicated power line carrier chip to realize the short 
distance data transmission. It was not until 2000 that the 
power line carrier technology was developed for the first 
time in China. At present, the power line network is oil field 
is the most mature, coverage area is the largest, the most 
widely used of the existing network, if it can be slightly 
modified to transmit data by using the existing power line 
network, is undoubtedly an effect is better, the higher the 
price Therefore, it is very important to study the oil field data 
transmission based on power line carrier technology 

Until 2000, China launched the first large-scale 
application of power line carrier technology in the user 
distribution network. At present, the power line network is 
the most mature oil field, the largest area of coverage, the 
most widely used existing network Collaterals, if slightly 
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modified to transmit data by using the existing power line 
network, it is undoubtedly a better, higher price scheme. 
Therefore, conducts research on the oil field data 
transmission based on power line carrier technology has very 
important function and meaning 

II. BASED ON THE POWER LINE CARRIER OIL 

FIELD DATA TRANSMISSION SYSTEM FRAMEWORK 

DESIGN 

A case study of an oil production plant in Karamay 
oilfield of Xinjiang, In Karamay oilfield oil production plant 

as an example, at present, the factory(similar to the other oil 
production plant in Xinjiang oil field) has built many central 
station in the oil field operation area. Each central station has 
jurisdiction over a certain area of oil wells and collecting 
wells data and transmits them to the rear of the center is one 
of its major role. Central station has wired broadband 
network access so data is collected from each oil well 
through a variety of ways (such as the manual meter reading, 
wireless bridge etc) and back to the rear center via the 
network. As shown in figure 1. 

 
Figure 1.   Oil well data transmission in an oil production plant 

 
Figure 2.  Transmission sketch map 

 

As shown in figure 2, in order to realize the data 
transmission from the wells to the central station, in each 
well, it should has the installation of a power line carrier 

communication module and data transmission module, the 
wells RTU through the serial port connected to the central 
station; the central station and the computer through the 
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serial port connected, with the installation of a data 
transmission module. Using polling mode, central station 
sends commands to each well and the module of the 
corresponding oil well transmits the data after receiving the 
command. Oil well data of each well Communicate with 
single chip microcomputer system by its own RTU through 
the communication interface protocol of the corresponding 
(Usually RS-485 or RS-232). Then, according to SPI bus 
protocol, SCM system sends these data to power line carrier 
modem chip. The signal is coupled to the power line through 
the coupling circuit after the modulation and amplification of 
the modem chip. Module located in central station receives 
signal and sends it to SCM system by SPI bus protocol after 
modem chip demodulating signal.SCM uploads signal to the 
computer of central station through the corresponding 
communication interface and finishes the oil well data 
transmission from the RTU to the central station. For oil 
wells near the center of the station, data can be transmitted 

directly to the central station via the process. But, for the 
central station near to the well, the data can be directly 
through this process transmitted to the central station; and for 
the far away from the center well can be in between wells 
module used as a relay, to receive data from the remote oil 
wells and the resending data, from the center of the receiving 
station, the relay method reduce single transmission distance. 

III. HARDWARE DESIGN OF OIL FIELD DATA 
TRANSMISSIONMODULE 

A. Hardware block diagram of oil field data transmission 
module 

The overall block diagram is shown in figure 3.The 
carrier board comprises a transmitting / receiving circuit, a 
carrier chip working circuit, a coupling circuit and a zero 
crossing detection circuit. 

 
Figure 3.  Hardware circuit diagram 

MCU sends the data to the MI200E, and via the carrier 
chip, the data transmits through the power line; the receiving 
end carrier chip receives the carrier signal and sends it to the 

MCU to send it to the computer through the serial port. The 
core of the power line carrier communication control module 
circuit as shown in figure 4. 
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Figure 4.  Chip circuit 
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B. Power line coupling circuit 
Coupled circuit is the carrier signal input and output path, 

you need to be able to isolate the power line voltage 

protection circuit on the power frequency security, so that 
communication is normal. The coupling circuit is shown in 
figure 5. 
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Figure 5. coupling circuit 

C. Send / Receive circuit 
Because of MI200E internal integration of the signal 

amplification circuit so it requires less transmission circuit 

device, just a simple LC band pass filter can do. Also in 
order to protect the element, a bidirectional transient voltage 
suppressor is connected to the diode, as shown in figure 6. 
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Figure 6. transmission filter circuit 

The MI200E signal is received in a differential manner, 
the differential reception of the reference voltage provided 
by the 22 pin Vref, the level of the AVDD half. The 

receiving circuit uses a combination of a LC band pass 
filter, as shown in figure 7. 
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Figure 7. Receiving filter circuit 

D.  Zero crossing protection circuit MI200E 5, 6 feet used as zero input. For safety reasons, 
use photo coupler, as shown in Figure 8 
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Figure 8. Zero crossing circuit 

IV. SOFTWARE DESIGN OF OIL FIELD DATA 

TRANSMISSION MODULE 

MI200E using interrupt mode to send and receive data. 
Through the serial port, module exchange data to external. 
Thus, Module to read data and save while Interrupt 
appearing. Over zero synchronous transmission technology 
is adopted in MI200E, When the city power over the zero 
time to send data, there will be produced two zero crossing in 
the 50Hz city of a cycle. So MI200E is sent every 1/(50*2) 

seconds which is10msin the transmission of data. For 
receiving, we need to use internal register that checks the 
internal registers of the MI200E every 2ms whether the 
carrier signal is received. If carrier signal has been received, 
MI200E should compare to the local address. If it is different 
from the machine address, the carrier signal isn`t native 
command and we can ignore it. If not, MI200E enters the 
sending program. The design flow chart of the main program 
is shown in Figure 4-12. The design flow chart of the main 
program is shown in Figure 9. 

 
Figure 9. The main program block diagram 
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V. BASED ON THE POWER LINE CARRIER OIL 

FIELD DATA TRANSMISSION SYSTEM SIMULATION 

TEST 

In order to verify the accuracy of the design, we 
conducted simulation tests which were in the same building. 
Its environment is as follows: 

Power line access load electric appliances: fluorescent 
lamp, computer, projector, printer, water dispenser, etc. 

Load interference: the line has a large number of 
electrical appliances and The situation will happen that is the 
electrical appliances accessing / cutting out of the situation 
any time. A variety of electrical appliances in use will cause 
a certain degree of interference. But, the main effect of the 
power line carrier is the non synchronous pulse noise 
generated when the access / cut out of the electrical 
equipment is used. So the channel environment of power line 
carrier is more changeable and worse. 
A. Close range test 

Firstly, we took close test on different socket in the same 
room and estimated transmission distance within 10 meters. 
Test results are shown in table 1. 

TABLE I CLOSE RANGE TEST IN THE SAME ROOM 

Transmission 
speed 

Send times The number 
of received 

The number 
of lost 

Success 
ratio 

1600bps 1000 1000 0 100% 
800bps 1000 1000 0 100% 
400bps 1000 1000 0 100% 
200bps 1000 1000 0 100% 

All the data have been received, we can see that the 
communication quality is good in the near distance. 
B.  Long distance test 

Increasing the test distance, we selected the same layer of 
different rooms for communication test and the estimated 
distance is about 50 meters. The test results are shown in 
Table 2. 

TABLE Ⅱ  TEST OF DIFFERENT ROOMS ON THE SAME FLOOR 

Transmission 
speed 

Send 
times 

The number of 
received 

The number 
of lost 

Success 
ratio 

1600bps 1000 999 1 99.9% 
800bps 1000 1000 0 100% 
400bps 1000 1000 0 100% 
200bps 1000 1000 0 100% 

Communication quality is still good in the case of 50 
meters. All the data in the 200, 400, and 800bps are received, 
but the transmission rate at 1600bps is missing. The low 
voltage distribution network of the teaching building is made 
of three-phase four wire system. Then we take out one of the 
phase as the firing line, and the zero line to form a single 
phase power supply line with the zero line to the general use 
of electrical appliances. In order to balance the load between 
the lines, we will use the power of each phase. Thus, the 
lines on different floors may be different. 

During the test, it is found that the first and two layers, 
the two layer and the three layer, and the three layer and the 
four layer are unable to communicate with each layer. This 
situation is due to the line between the adjacent layers of the 

room is different. But, communication between the four 
layer and one layer can be realized, so the communication 
test of the distance between the two layers is selected. 

When the test length increases to about 150 meters, the 
test results are shown in Table 3. 

TABLE Ⅲ. TEST BETWEEN DIFFERENT FLOORS 

Transmission 
speed 

Send times The number 
of received 

The number 
of lost 

Success 
ratio 

1600bps 1000 967 33 96.7% 
800bps 1000 968 32 96.8% 
400bps 1000 968 32 96.8% 
200bps 1000 976 24 97.6% 

VI. CONCLUSION 

Based on the specific situation of power line and network 
in the field of oil field, the oil field data transmission scheme 
based on power line carrier communication technology is 
proposed, which can realize the transmission of data from oil 
well RTU to central station. As the oil field has good 
operating conditions of the power line network can be used 
directly, so there is no need to transform the physical lines of 
input, we can greatly save costs. 

This design meets the requirements of the oil well data 
transmission, but there are still some deficiencies, but also 
need to be further modified and improved in the future. The 
performance of power line communication is deeply 
influenced by the specific environment of power line 
network, weather, load level, power line length, and so on 
would have a great influence on the quality of 
communication, including data transmission circuit PCB 
design will also have certain influence on the quality of 
communication, so in these areas can also further research in 
order to improve the level of performance 
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