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Abstract 
In open-hole plugging operations, line pressure measurements are required. NB-IoT 
technology was introduced into the pipeline pressure monitoring system in order to 
reduce the frequency of personnel and pit entry and reduce human error in pipeline 
monitoring. The remote monitoring of pipeline pressure from multiple terminals was 
realized, and the alarm method was strengthened to realize real-time observation of 
pressure data and reduce operational risks. 
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1. Introduction 

When doing open-hole plugging operation, it is necessary to install a pressure gauge on the splint 
valve to monitor the pressure of the pipeline during opening and blocking. When observing the 
pressure every time, it is necessary to observe the value of the pressure gauge in the operation pit. 
Special operations such as hot work, hoisting, pressurized opening and plugging are carried out in the 
operation pit, and there are certain safety risks when personnel enter the hot work pit frequently. In 
order to reduce the personnel in the operation pit and the frequency of entering the operation pit, the 
relevant pressure needs to be transmitted remotely, and the pressure data can be observed in real time 
to reduce the risk. Therefore, a set of system should be designed to be applied to the opening and 
plugging operation site. It is necessary to consider the relatively complex and dangerous occasions 
for pressure data collection. All the equipment selected in the system meet the on-site explosion-proof 
and protection requirements. 

2.  NB-IoT Technology 

NB-IoT, called narrowband Internet of things in Chinese, is one of the key components of the Internet 
of things. It has become a high-tech cutting-edge technology in the field of IOT, which can realize 
the cellular data connection of low-power devices in the external network (WAN), also known as 
low-power wide area network (lpwan). NB-IoT is a new type of wireless network. It is an important 
way to realize high-efficiency connection of electronic products with long transmission distance, 
long-term operation, sleep or high requirements for connection environment[1, 2]. 

Compared with traditional communication technologies such as Bluetooth, CDMA2000, GSM, infra 
red (IR), ISM, RFID, UMTS / 3gppw / HSDPA, UWB, wimaxwi FI and ZigBee, mobile cellular 
network NB-IOT technology has more prominent and obvious advantages [3]: 

1) The coverage area is wider and more advanced indoor coverage can be provided. Under the same 
frequency band, compared with the traditional network, the signal gain of NB-IOT is 20dB, which is 
equivalent to the coverage capacity, which is increased by 2000 times; 
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2) It can support efficient connection of electronic devices. One sector in NB-IOT supports 1 × For 
105 connected interfaces, NB-IOT is an upgraded version of LTE technology, and its (4.5g) peak 
speed can reach 1GBIT / s. It also proves that NB-IOT has thousands of connections, which can 
support macro to micro (M2M) model connection and CPS connection; 

3) With lower power consumption, NB-IOT terminal electronic equipment can remain dormant for 
10 years; 

4) Lower unit cost; 

5) It can establish a network architecture connecting things and make up for the shortcomings of 
traditional mobile networks in the interconnection of all things; 

6) It can establish a large-scale data information service network platform with larger space capacity. 

3. System Architecture based on NB-IOT 

The second is the improvement of the pressure gauge. Combined with the actual situation of the site, 
the traditional digital display precision pressure gauge is improved, an independent power module is 
added, and a wireless communication module is added on the basis of the original pressure 
measurement module, so that the test data can be transmitted to the designated cloud platform in a 
specific format. At the same time, it is necessary to monitor its own operation status, such as power 
and data upload verification. 

On site staff can monitor the change of pipeline pressure during tunnel operation on mobile phone or 
PC terminal. Due to the uncertainty of the operation site, the portability of the overall system should 
also be considered, that is, after monitoring in one place, it can be transplanted to another operation 
site for layout and monitoring. 

Combined with the above, the framework design of the whole pressure remote monitoring system is 
as follows: 

 

 
Figure 1. system architecture 

 

The wireless pressure sensor packages and sends the measured pressure data, sends the data to the 
designated cloud platform through NB-IOT/ 2G, and then logs in to the cloud platform to view all the 
data on site. In the cloud platform, you can monitor the operation of each monitoring device: whether 
it is powered on, the existing power, the number of abnormal operations and the number of alarms. 
Each individual equipment can also be monitored to view the detailed changes of the data, and the 
data measured by the equipment can also be exported to facilitate the analysis of the operation site 
and improve the operation.process. Its cloud platform is shown in the figure: 
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Figure 2. Schematic diagram of viewing detailed data 

 

 
Figure 3. details of single sensor data monitoring 

 

Only data monitoring is not enough for the system, and a variety of pressure alarms are required. 
Since the operation is mostly in the field, and the mobile terminal sometimes neglects to view the 
data artificially due to the strong light and other environment in the field, a buzzer alarm should be 
added to the pressure detection equipment. The alarm threshold can be set through the cloud platform. 
When there is a pressure alarm, it will be prompted through SMS, telephone, buzzer and pop-up 
window, so as to prompt the on-site pressure alarm to the greatest extent. 

4. Field Application 

The pressure remote online monitoring system is tested on site, and the corresponding 8 wireless 
pressure transmitters are installed in a specific position through threaded connection, which is simple, 
reliable, easy to operate and easy to use; After installing each wireless pressure transmitter, start up 
and connect with the test and monitoring platform. After the connection is successful, the field test 
will be carried out. 
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The value of IOT shown in Figure 5 is consistent with that on the LCD screen of the wireless 
transmitter. At the same time, the mobile terminal can monitor the pressure on the operation site 
online, which can meet the remote data monitoring needs of remote transmission of blocking 
operation pressure, and can meet the accuracy and timeliness of pressure measurement[4]. 

 

 
Figure 4. background data monitoring of mobile terminal 

 

The data monitoring platform can monitor 8 wireless pressure transmitters applied on site. The 
pressure data measured by each wireless pressure transmitter can see the basic use parameters such 
as reading, alarm times, operation status, battery power, etc., and the pressure change curve data of 
each wireless pressure transmitter can be extracted by downloading, which can meet the requirements 
of measurement and recording of pressure remote transmission in plugging operation. 

 

 
Figure 5. background data monitoring of mobile terminal 

 

After testing, the device can also be used for pressure test of pipelines and valves in addition to hot 
work site. The pressure test of pipelines and valves requires real-time monitoring of the current 
pressure of pipelines, and requires personnel to frequently observe and record pressure data on 
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pipelines, which has certain risks. The system and device can be used for remote transmission and 
real-time monitoring of pressure, the data can be automatically updated and saved in the background 
database, the curve of time and pressure can be generated, and the pressure in operation can be 
comprehensively detected and recorded[5]; In the process of operation, the number of staff entering 
the site is significantly reduced. All equipment in the system meet the explosion-proof and protection 
requirements of the site, which significantly improves the safety of operation[6]. 

5. Epilogue 

Using new technology to replace the original monitoring technology is the development trend of 
pipeline index detection in the future. With the development of Internet of things cloud platform, it 
provides technical support for remote monitoring of pipeline pressure in opening and plugging 
operation. The system can grasp the change of pipeline pressure in real time, the data transmission is 
reliable, the overpressure alarm can be given in time, and the safety and efficiency of on-site operation 
can be effectively improved. 
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