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Abstract: Ether-2 catalyst has an important position in today's chemical industry, the 
control scheme using SHCAN2000 mature and widely used as a control system design 
of the core control device meets the requirements of some chemical plant safety, 
stability, convenient technology and development trend. In the design, the modular 
design of the control system is carried out with the technological process division 
module, which is beneficial to the maintenance of the control system and the 
expansion of the function. Based on the development requirements of the Internet of 
things and the "made in China 2025", the system designed and reserved the remote 
wireless data transmission module, which is technically forward-looking. According to 
the structure characteristics of the control system, the control system of IPC module 
from the host computer system, a series of output module and the slave system, serial 
communication module and remote wireless data transmission module of the modular 
design of the whole control system. The hardware structure of each module is given, 
and the device selection is carried out by comparing the device characteristics. In this 
paper, the host computer system in remote wireless data transmission module 
structure and design parameters of the slave system storage module in Ether-2 
pressure fuzzy control strategy of self-tuning PID algorithm are researched. 
 
Keywords: Ether-2 catalyst, Core control device, Process flow, PID algorithm, 
Configuration software 
 

1. Introduction 
 
With the development of computer technology, sensor technology, communication 
technology and control technology, the traditional control methods are undergoing a 
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change to the There was no parallel in history., the direction of network development, 
automation technology has been deep into all areas of life, become the indispensable 
power plant, make people work more simple, more convenient, more efficiency[1]. At 
present, in order to meet the needs of economic globalization and the rapid 
development to meet the social needs, but also to the growth of the national economy, 
so for the chemical industry, the design of a monitoring system is particularly important, 
in order to be able to meet the production safety and high precision, the research on 
the background of it has a certain significance. With the outbreak of the industrial 
revolution, and now a variety of related industry cooperation, control system of the 
chemical industry should not only ensure the basic stability of industrial process, but 
also makes the system more intelligent and convenient progress. 

To provide workers concept and operation interface is familiar with FIX industrial 
configuration software, allowing workers to quickly grasp the use of methods, can 
realize man-machine communication smoothly, so whether it is from the scope of 
application, or software investment, as well as the practical, FIX industrial control 
configuration software are several ideal chemical production the selection of process 
automation. In short, FIX industrial control configuration software has a good interface, 
human-computer interaction function can achieve the perfect, and powerful 
configuration function, very suitable for the system, FIX has the advantages of low cost, 
good interaction, software development, popularization and application of soft, 
hardware support and other advantages, has become the current industrial control 
using configuration technology most of the scene. Therefore, this topic selects the FIX 
industrial control configuration software to realize the monitoring of the Ether-2 
catalyst monitoring system [2]. 

In this design scheme, the pressure and temperature in the reactor are controlled. 
The design uses a proper amount of nitrogen to raise the pressure in the reactor and to 
discharge the air with proper volume to reduce the pressure in the reaction vessel. 
Water temperature control needs to add proper amount of cold water to cool down and 
control water vapor emission. THF is a low viscosity, and the smell of ether similar liquid, 
which is characterized by low toxicity, low boiling point, good fluidity, generally regard 
it as an important material in organic synthesis and good solvent to use. In actual 
production, the impurities are dissolved by THF, which makes it easier to obtain pure 
products [3]. 
 

2. Overall Design of Monitoring System 
 
In recent years, the development of the industrial automatic control field rapidly, 
mature case control have been proposed, Eher-2 catalyst production environment has 
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a certain degree of security, and network information management, and has good 
scalability and reduce dependence on foreign equipment in a certain extent, reduce the 
cost. The CAN bus protocol using ISO/OSI model as the basic structure, but not fully 
modeled ISO/OSI seven layer structure model, using only the physical layer under two 
layer and data link layer of the top with the application layer, the three layer structure 
has been able to meet the information industry in the field of steady transmission. The 
main functions of the physical layer is to define the signal transmission way and 
complete the electrical connection between the data link layer is to transport protocol 
and management, application layer from the microprocessor to complete and 
implement, in the process of transferring data if it is found that the wrong node, CAN 
can automatically shut down, so as to ensure that does not affect the bus the normal 
communication of other nodes. OSI based network model is the most widely used 
networking method in industrial field, in order to ensure that the information between 
the two devices can be transmitted normally [4]. 

In the project, we are responsible for the design and installation of the Ether-2 
catalyst control system. In the design, through literature, detailed understanding of the 
present control system design technology at home and abroad, the requirements of the 
control system, and to inspect the related process, determine the structure of the 
design of the control system, to further determine the control system comparison and 
selection of sensors and actuators, design ideas the core device selection. Finally, some 
key technologies and problems in the design are studied theoretically and technically, 
and the best solution is found. 

CAN used in three ways to achieve to send and receive data, so in building design, 
production monitoring system has the following features: the use of signal conditioning 
module converts the signal field pressure and temperature sensors to obtain the 
standard electrical signals, then transmitted to the SHCAN control component field, 
first through automatic operation the SHCAN series control and processing module, 
results from the output port and the signal conditioning module is transmitted to the 
control equipment operating personnel, is realized by the CAN bus between the SHCAN 
intelligent module information transmission. The block diagram of the Ether-2 catalyst 
is shown in figure 1. 
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Fig. 1 Structure block diagram of the control system 
 

PC can be realized by IPC or PC. Because the industrial computer can resist 
interference and is more stable, industrial computer is adopted. The industrial control 
function shows better man-machine picture for the operator, and finally uses the form 
of Excel to display the experiment result. It provides a friendly man-machine interface 
for operators [5]. In emergencies, some measures should be taken in time, which can 
be handled in a timely manner, avoiding accidents, and can realize self diagnosis and 
fault alarm well. Use password protection parameters and configuration to prevent it 
from being modified, such as the PID parameter auto tuning function, multi modal PID 
function and nonlinear PID function, can realize the structure of the system, does not 
require the operator has a programming foundation, but also in the PC (computer) to 
download and debug configuration and related parameters, using the site you can 
modify the programmer the configuration, parameters. The maximum communication 
rate is 250Kbps, the maximum communication distance is 10Km, and the maximum 
number of nodes is 64. Exclusive features: SHCAN series intelligent control as 
components and other control components are not the same, there is no integral 
saturation, differential interference and integral dead time and other shortcomings, so 
it can be very good to complete the task of monitoring, and PID parameters of a high 
degree of accuracy [6]. 

The SHCANCFG used in this system is a configuration debugging tool based on the 
WIN98/2000/NT system. It can modify the running parameters of the database and 
create an environment for the debugging of the instrument. SHCANCFG uses CAN bus, 
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which can download and check the configuration of any intelligent measurement and 
control component on the lower computer, download and check the parameters of 
SHCAN. The schematic diagram of the SHCAN2000 fieldbus software architecture is 
shown in figure 2. 

 

 
 

Fig. 2 The software system structure of SHCAN2000 Field bus 
 

3. Design of Control Layer of the System 
 
Because this system should meet the control requirements of the factory and harsh 
conditions, selection of 5 sets of SHCAN6102 field intelligent measurement and control 
unit to monitor and control the process parameters of the preparation of liquor kettle, 
kettle, kettle and silica gel dehydration, can manage and control a plurality of valves, 
pumps, mixers and other switch. According to the characteristics of the measurement 
and control component and the requirements of the actual project, five control tasks 
can be allocated and the measurement and control components are allowed to execute: 
the 3000A component control requirements are mainly responsible for temperature 
acquisition and control [7].  

We need to collect two sets of temperature data, one is to control the alarm 
temperature, the TRCA3001 is responsible for acquisition control, and the other is 
jacket temperature, we use TRCA3002 module to collect data and control temperature. 
The two sets of controls are simultaneous, the TRCA3001 is responsible for the primary 
control, and the TRCA3002 is the auxiliary control. The 3000B component control 
requirements: the need for R3001 to take the reactor chamber pressure control, 
pressure acquisition reactor, low pressure with nitrogen release, air pressure is too high, 
through this mechanism, realize the control of pressure, when the pressure is abnormal, 
timely alarm. At the same time, the hot water tank of V3001 is also used to monitor the 
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change of the liquid level in real time. Once the pressure value and the liquid level value 
exceed the safe area, an alarm is taken. Including the start stop control of R1001 motor; 
3000C component control requirements: for R3002 reactor pressure data acquisition, 
and in accordance with the control mechanism of 3000B pressure control and alarm; 
3000D component control requirements: the need for R3002 to take the reactor 
chamber pressure control, pressure acquisition reactor, low pressure with nitrogen. The 
release of air pressure is too high, through this mechanism, realize the control of 
pressure, when the pressure is abnormal, timely alarm. At the same time, the hot water 
tank of V3002 is also used to monitor the change of the liquid level in real time. Once 
the pressure value and the liquid level value exceed the safe area, an alarm is taken. 
Also includes the R1002 motor start and stop control; 3000E components control 
requirements: R3003 reactor for temperature, pressure, liquid level control, beyond the 
safe upper and lower values, automatically start the alarm. The SHCAN6102 double 
loop diagram is shown in figure 3. 

 

 
 

Fig. 3 The diagram of SHCAN6102 double circuit 
 

The design of double loop diagram is very important, the design of double loop 
diagram of the decisive role in the control of line layout in the cabinet, the layout, wiring 
work can facilitate the staff, to layout between on-site inspection equipment and clear 
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condition in the loop specific control object for each detection, designers work on the 
basis of layout design of good cabinet line connection, control cabinet is responsible for 
the collection of temperature signal of the scene, and then through the transducer, 
relay, safety gate and other equipment for processing, to the computer control system 
for data processing, making the operator with the specific work of real-time monitoring 
equipment on the spot, and then issued orders according to the specific requirements 
[8]. The actual situation is that the intelligent measurement module and the signal 
conditioning module are placed in the control cabinet, and the reason for this method 
is to protect the lower computer, not affected by the external environment, so that it 
can work properly. Control equipment distribution cabinet to step down are intelligent 
module 6102, temperature transmitter 6502, input / output safety door, intermediate 
relay, power supply terminals and signal terminals, 220V switching power supply. The 
schematic diagram of the back of the control cabinet is shown in figure 4. 

 

 
 

Fig. 4 The back of the control cabinet 
 

In the control process, the actual byte switching signal is proportional to the bit 
switch control, and the thirty-eight module is responsible for the conversion of the two 
data. Conversion operation of module thirty-seven, the bit switch is placed at the 
address operation input point address in operation 17 and 18 bits, and then stored in 
19 (Master) bit address output, after the end of action. After the thirty-seven module, 
the two line is responsible for the seventeen bit address and eighteen bit address and 
operation, and output results. When the application configuration series is formed, the 
data type in the database is determined, but the data content in the database can be 
modified. Databases include a wealth of content, such as system data, module specific 
data, and data storage units. System data is the data unit used to support software, 
including A/D, D/A, digital I/O, digital display pointer, etc.. When presenting the special 
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module data module in the configuration sequence, members of the private data in the 
data module of the tool will work at the same time, and can provide the corresponding 
service function, when the sequence is not present in the configuration of the module, 
the module object private data members will lose the definition, it can only be used as 
a general data to use the register unit. 
 

4. Monitoring Layer Design of the System 
 
In the field of industrial control, configuration software is often used to complete the 
monitoring and control programming system. Monitor the scene node and alarm host 
computer, based on data collection, through computer control, information processing 
is performed on the industrial field, the scientists continue to improve, the 
configuration software are accompanied by the progress of information and update the 
background, especially the development of technology industry, promote with the 
improvement and progress of configuration software. The technology has been 
developing, the field of factory automation has become more and more extensive, and 
the use of configuration software is more and more. Therefore, the popularity of 
configuration software makes industrial control simple. The topic for the Ether-2 
catalyst production system of a chemical plant related research, and in the harsh 
environment, high temperature, high noise, etc. to solve the damp safety condition, 
maximum degree to improve the safety of the production process, and manufacturers 
print data summary. In combination with the requirements of vendors and the actual 
situation of this topic, the paper compares the three configuration software, and this 
topic decided to select FIX configuration software to complete the configuration design 
of the host computer. To ensure rapid, stable and safe completion of control and 
monitoring tasks [9]. 

For the convenience of real-time database storage data, we will provide different 
parameter settings for the corresponding name, because the named settings only by 
the letters, numbers and underscores, for the convenience of reading, will cleverly 
named set parameters corresponding to the Pinyin or English abbreviation. For 
example, the temperature and liquid level, but also can according to the design 
requirements of the corresponding control parameters, such as setting the parameters 
of temperature cascade PID statistics, the control point of the name should be 
considered, so the name has become the data name, must have a deep understanding 
of these nominal significance in the design, in order to ensure the reasonable design, 
better maintenance. 

In actual engineering projects, different types of data are designed, and different 
data types are used to store different data types. There are four main types of data 
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input, switch type (DI), switch output (DO), analog input, analog output type (AI) type 
(AO), D A said the digital signal, analog signals, I input signal, the output signal O. The 
upper computer FIX and adopts full duplex data transmission, in order to ensure the 
rapid and stable data transmission, computer feedback to the lower machine data 
transfer back to the host computer and lower computer data, using different data 
transmission channel. When uploading data, such as analog and digital input, it is the 
address of the device and data card number, but the data is output, output, for analog 
switch, a slave device address and data number. For this reason, for each monitoring 
point usually have 2 types of set 2 different names which correspond to avoid confusion, 
number and quantity range of quantities is mapped with each other (for example, 
temperature range is 0~100 degrees Celsius, so the quantity number should 
correspond to the range), according to the different the parameters will take different 
quantities of numbers corresponding to the range will change. The process database is 
used to store the process data, and when setting up the process database, the setting 
cycle time is larger than the polling time of the I/O drive setting, so as to ensure the 
normal operation of the process database. Similarly, the establishment of a real-time 
database, is to ensure that the output data from the PC field equipment correctly and 
timely sent (AO or DO), because of the need to ensure consistent monitoring data with 
data monitoring host, need to set up a detection point. The whole process picture of 
the system is shown in figure 5. 

 

 
 

Fig. 5 The picture of process 
 

The historical curve for engineering maintenance is of great significance, engineers 
can watch the real-time curve, the first time to understand the state of the controlled 



Volume 4 Issue 4 2017 
 

315 

object, but also can be based on historical data curve, grasp the trend, to provide 
reference for better control. The history curve diagram is shown in figure 6. 

 

 
 

Fig. 6 The picture of historical curve 
 

This graph shows the historical changes trend of pressure vessel, can be seen at the 
beginning of the reactor, the pressure increased exponentially, reaching a peak 
pressure rapidly, size requirements which is under normal working condition. After a 
period of time, a slight depressurization process is required, and the downward trend of 
the curve decreases. The pressure change process in the reaction kettle is well 
understood from this diagram [10]. 
 

5. System Debugging 
 
Upon completion of the work, in order to ensure that equipment in the factory can work 
properly, it is necessary to carry out debugging work. Debugging is mainly divided into 
function debugging and signal precision debugging. Below, we will explain the function 
debugging and the signal accuracy debugging. To start and stop the mixer as an 
example to illustrate the debugging of digital signal input, click "start" button and 
observe the control cabinet of the corresponding relay is started to work, the working 
indicator light is green, click the "stop" button on the control cabinet of the relay 
module if it stops working, the working indicator light is red. The temperature R3001 
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reactor as an example, to the current signal control unit to send 4~20mA, the setting 
of known temperature range of 0~1000 DEG C, when sending a current signal to 4mA, 
12, 20mA, computer display on the corresponding temperature of 0 C and 500 C 1000 
C. You can allow 2/1000 plus or minus range of error. The computer interface PID 
control switch to manual, when the cold water valve monitoring interface on the 
opening are set to 0, 50%, 100%, to the corresponding lower machine terminal is 4mA, 
12mA, 20mA current, allowable error range of plus or minus 2/1000, if beyond this 
range, you need to modify. After the above debugging, it can be measured that all the 
circuits in the monitoring interface work normally. The functions required by the system 
can be completed and the debugging is normal. The same debugging method can 
debug the monitoring interface circuit is working properly, the accuracy meets the 
requirement, if it does not work to check if the circuit is broken, check whether the 
configuration is complete and load the machine. If the precision cannot meet the 
requirements of the nineteenth group can adjust control component in the real-time 
database and re calibration parameters, and compare signal debugging to meet the 
requirement of error. After debugging all the functions of the monitoring interface, the 
system can work in a safe and reliable state, and meet the precision requirements and 
design requirements of the manufacturer. 
 

6. Conclusion 
 
This paper first introduces the production process of Ether-2 catalyst, and select the 
fieldbus control system, and then puts forward the general idea of this design; then 
design production monitoring system of Ether-2 catalyst is divided into control design 
layer and monitoring layer design are introduced. Control layer design includes 
hardware selection, design of double circuit diagram, the cabinet layout, and the 
application of configuration software design, including the selection of monitoring 
configuration software layer design, the final choice of the FIX monitoring software, 
design of communication variable table, should use FIX configuration monitoring 
software I/O driver, to create the database, the design of man-machine interface in 
computer monitoring. Finally, debugging part of the system, through the use of 
debugging software SHCANCFG for configuration and parameters to download and 
verify, debugging the signal, debugging results show that the system can meet the 
control requirements. The fully automatic production monitoring system of Ether-2 
catalyst has been successfully applied in a chemical plant. Facts have proved that the 
system has high stability, reliability, and cost-effective, greatly improved the efficiency 
of the Ether-2 catalyst production process in the chemical plant, and achieved the 
desired control effect. 
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