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Abstract 

In view of the current wide-area network of intelligent gas-fired surface control systems, 
there are problems such as short transmission distance, small coverage, and multiple base 
stations. A wireless intelligent gas-fired meter based on narrow-band network (NB-IoT) 
technology transmission method is proposed. Using the NB-IoT technology to overcome the 
problems of the wide-area network, the system has the advantages of stability, reliability, 
etc., and has a good promotion prospect and application value. 
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1. Introduction 

At present, in the smart gas meter, the IC card gas meter occupies the main position, and the IC card 

gas meter pays first, and then uses the gas, which can improve the management efficiency, effectively 

prevent the arrears, and avoid the meter reading. However, the IC card gas meter cannot realize the 

real-time transmission of the two-way data of the use and management, and cannot dynamically grasp 

the operation status of the gas meter and the user's gas consumption in time. In response to such 
problems, this paper uses the data transmission method of NB-IoT technology to design the gas table, 

realize the transmission of data remote distance, and the real-time monitoring and control of the gas 

table operation status [1].Compared with short-distance communication technologies such as 4G 

networks and ZigBee, narrow-band IoT technology has the characteristics of large capacity, wide 

coverage, low cost, low power consumption, etc., which can bring more rich application scenarios 

and become the main development of wireless networks trend [2]. 

2. NB-IoT Gas Meter Structure and Function  

The appearance of the wireless remote transmission gas meter based on NB-IoT is shown in Fig. 1. 

The controller is composed of NB module, power interface, memory, button, valve interface, LCD 

liquid crystal display, buzzer and pulse interface.  

 
Fig. 1 NB-IoT based wireless remote gas meter appearance 

The NB-IoT-based wireless remote gas meter controller is shown in Figure 2. The controller module 

is the core of the entire gas meter controller [3]. It connects to each module through pins and issues 
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control commands to realize module functions. The NB wireless communication module uses the 

communication function of the NB-IoT technology to transmit various collected data to the 

application layer to realize the control function of the system. The pulse interface uses a double reed 

switch to measure the gas pulse, which enhances the anti-interference ability than the single reed 

switch. The stealing/leak detection module is a safety detection to prevent gas leakage. When a natural 

gas leak occurs, the alarm module is triggered to cause the buzzer to send an alarm signal to remind 

the user to pay attention to safety and upload the information to the company management center for 
maintenance and repair. Management [4]. The memory is used to store parameters of the gas meter, 

as well as the history of the gas, and the like. The valve interface is used to control the opening and 

closing of the gas meter valve. The power module provides working power for the controller module 

and the NB module to ensure normal operation of the module. The LCD module displays various 

function parameters and process information, such as gas quantity, time, usage cost, etc. When 

manually querying, the touch button is triggered to work, so that the LCD displays the data and sends 

the query data. 
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Fig. 2 NB-IoT based wireless remote gas meter composition 

3. System Hardware Design 

3.1 Controller Module Design  

The main control unit acts as the control core of the gas meter terminal and concentrator, and its 

performance will affect the stability of the entire system. For low power performance and functional 

scalability, the system selects the MKL36Z64VLH4 processor from Freescale as the master unit. In 

order to ensure that the main control module can work normally, the external connection circuit, the 

crystal oscillator circuit and the reset circuit need to be connected to form a minimum working system. 

According to the functional requirements of each module connected to MKL36, the chip I/O pins are 

allocated. The function pins listed in the table are shown in the table1. 

Table 1 MKL36 I/O Allocation 

Pin Numble Pin Name Pin Function 

1 PTE0 RXD 

2 PET1 TXD 

11 PTE22 Voltage input 

12 PTE23 Alarm 

17 PTE29 Motor signal 

18 PTE30 Motor signal 

20 PTE24 Positive motor 

21 PTE25 Motor reversal 
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23 PTA1 Gas metering 

24 PTA2 Touch key 

26 PTA4 Gas metering 

35-38 PTB0-PTB3 

LCD display 
39-42 PTB16-PTB19 

43-46 PTC0-PTC7 

53-64 PTD0-PTD7 

3.2 NB Module Design 

Lierda NB-IoT module is a high-performance, low-power wireless communication module with a 

typical operating voltage of 3.3V. When the NB05-01 chip control pin is high, the network works 

normally and is low [6]. When the network is unable to work the module works. The module working 

circuit includes: power module universal asynchronous transceiver, module analog-to-digital 

conversion module, RF module, serial debugging module and reset module. The specific circuit is 

shown in Figure 4. 

 
Fig. 4 Schematic Diagram of the NB Module 

3.3 Power Circuit Design 

The power circuit design is shown in the figure 5. In this project, the NB module power supply adopts 

SP6201-3.3 for steady voltage regulation. The SP6201-3.3 is a micropower-stabilized voltage 

regulator manufactured by Sipex with a fixed output voltage of 3.3V. The chip's output voltage 

accuracy is up to 2%, with excellent load and line regulation and current and thermal limits. 
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Fig. 5 Power Circuit 

3.4 Valve Control Module Design  

The gas meter valve switch is controlled by a DC motor. When the motor rotates forward, the valve 

is opened. When the motor is reversed, the valve is closed and the motor circuit is controlled as shown 

in Figure 3. Bias resistors R1-R6 provide bias voltage for transistor conduction, C2 for voltage 

regulation, R7 is C2 discharge resistor, P1 is DC motor control gas valve, AD1, AD2 are sampling 

interfaces, provide AD for controller sample value [5]. When the valve is opened, it is judged 

according to the difference between the sampling values of AD1 and AD2, and the valve is opened 

and closed by controlling the positive and negative rotation of the motor. 

 
Fig. 3 Motor Control Circuit 

4. Advantages of NB-IoT-Based Smart Gas Meter 

NB-IoT works in the licensed frequency band, and the licensed frequency band has great advantages 

in signal penetration and coverage. The whole network is uniformly planned, the interference is 

controllable, and the data signals of the smart gas meter and other services in complex application 

environments can be fully guaranteed [7]. Transmission stability and reliability. The operator's IoT 

service is based on the IoT core network dedicated network element, which is separated from the 

traditional network to prevent malicious network attacks. It can help enterprises to achieve terminal 

access control and flow control, as well as internal and external network isolation, and provide 
customers with a secure and stable network. At the same time, it can build a virtual private network 

isolated from the public Internet for IoT customers, and satisfy the rich protocol adaptation capability 

of the customer's IoT wireless terminal to access the customer's internal network IoT platform, which 

can support massively diverse terminal equipment access, based on a unified protocol. And interface, 

IoT platform can achieve unified access and management of different brands and different types of 

gas meters, interconnection and interoperability. 

At the same time, the open API enables rapid integration of water applications for rapid build and 

deployment. Provide water company with a sensible, diagnosable and controllable intelligent network 

to meet the needs of customers for real-time independent query and management of the working status 

and communication status of the terminal [8]. 
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5. Conclusion 

Based on the operator's NB-IoT network, the smart gas meter signal is more stable, more anti-

interference and more secure. It does not need any intermediate links in data transmission, and it can 

directly reach the data platform from the instrument to facilitate direct control. Can effectively reduce 

deployment costs, NB-IoT technology will promote the rapid development of smart gas meters. 
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