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Background Introduction

The rapid development of industrial 

Internet provides new opportunities 

for the safe production of hazardous 

chemicals.

Challenges and problems 

in the safe production of 

hazardous chemicals.

The potential of industrial 

Internet in solving these 

problems.

Part1: Guidelines Interpretation



Five major challenges for hazardous chemical production enterprises
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 In March 2023, the Department of Dangerous Chemicals of the Ministry 

of Emergency Management of the People's Republic of China issued a 

notice on the issuance of five guidelines, 

 including the Application Guide for the Construction of the "Industrial 

Internet plus+Safe Production of Dangerous Chemicals" Process 

Production Alarm Optimization Management System (Trial). 

 The notice gave specific guidance requirements for the construction and 

application of the "Industrial Internet plus+Safe Production of 

Dangerous Chemicals" asset integrity management and predictive 

maintenance system.

Asset Integrity Management & Predictive 
Maintenance Application Guidelines 

the Ministry of Emergency Management of the PRC 
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Structure of the guide
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Part2: Technical Solutions

ChinaCoal Shaanxi Energy and Chemical Group Co., Ltd. 

Equipment Overview and Organizational Structure

 There are 6,083 sets of process equipment in the entire plant (564 sets 

of imported equipment), including 3,394 sets of dynamic equipment 

and 2,689 sets of static equipment;

 22,267 sets of instruments and 3,503 sets of electrical equipment;

 There are a total of 8 functional departments and 7 production 

centers in the entire plant, with 966 full time employees and 95% 

having a bachelor's degree or above;

 6 on-site outsourced maintenance companies, with 549 personnel and 

170 personnel with senior engineer or above qualifications;

 137 outsourced cooperation maintenance teams or companies;



Technical Architecture of iMIS
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Solution for sub-System Interface
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Major  intelligent application subsystems

1-Online monitoring of large units (pump groups) effectively 

reduces the occurrence of equipment failures.

2-Pipeline remote monitoring system, to 

establish a warning mechanism and 

reduction of accidents

3-Online monitoring of lubricating 

oil to ensure safe operation of 

equipment units

4-Realize intelligent 

monitoring of key 

equipment

5-WMS and outsourced maintenance 

management system to assist in more efficient 

material maintenance management

6-Personnel Positioning System, to 

improve personnel safety control and 

monitor the dynamics of workers in real 

time 

2-Pipeline 
remote 
monitoring 

1- Pump 
groups online 

monitoring 

3-Online 
monitoring of 
lubricating oil 

4-Realize 
intelligent 
monitoring 

5-WMS and 
outsourced 

maintenance 

6-Personnel 
Positioning 

System



Business Process Framework
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Application and Practice of Predictive Maintenance

Equipment 

fault diagnosis

Through advanced fault diagnosis 

technologies such as vibration analysis and 

infrared temperature measurement, real-

time monitoring and prediction of 

equipment status are carried out to timely 

detect and handle hidden faults, ensuring 

the normal operation of the equipment.

Equipment 

performance evaluation

By evaluating the performance of 

equipment, such as accuracy and 

efficiency, data support is provided for the 

optimized operation and maintenance of 

the equipment.

Equipment 

life prediction

By managing the life of equipment, such 

as predicting life of the equipment, 

arranging equipment maintenance, etc.,  to 

ensure the continuous maintenance of the 

equipment in good condition and extend its 

service life.
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Intelligent analysis of equipment big data-PHM

 By importing historical data, setting equipment parameters to supplement warning rules, and connecting real-time data, the iMIS 

establishes a health monitoring model for 5 sets large units.

 Regularly and automatically generate PHM status assessment report



Achievements

 In 2023, the completion rate of maintenance and repair plans reached over 98%;

 The number of maintenance operations in 2022 has decreased by about 20% compared to the same period 

in 2021;

 The number of maintenance operations in 2023 has decreased by about 10% compared to the same period 

in 2022, which reduces the risk of on-site maintenance operations.
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"No Leakage Plant"  audit

 In 2020 and 2022, passed the "No Leakage Plant" audit of the group company, 

awarded the "No Leakage Plant"  Medal;

 The leakage rate of the dynamic sealing point reaches 0.43 ‰; 

 The leakage rate of the static sealing point reaches 0.026 ‰; 

 The instrument leakage rate reaches 0.016 ‰.

 Implement digital management of QR codes for leakage points.
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Next plan（~2025）

1-Expand AI hardware 

applications

Introducing inspection Robots, 

Augmented Reality(AR) glasses, 

AI Cameras, Non-invasive 

Sensors and other 

technological means to 

enhance the ability to quickly 

identify equipment defects in 

Unmanned and less 

humanized factory.

2-Expand professional 

management

Based on the iMis, it will realize the full 

life cycle management of equipment, and 

will strengthen the data model support 

for the selection and decision-making of 

spare parts consumption and planning 

management, equipment renovation, and 

equipment procurement. and to extend 

the application of  Asset Integrity 

Management System(AIM).

3-Strengthening the 

application of artificial 

intelligence

The AIGC will be implanted into the 

iMIS to realize the quick sharing  of 

equipment knowledge, maintenance 

experience,  fault maintenance cases 

and diagnosis results by voice input, 

keywords or other information, and 

to have more opportunities to 

improve skills of maintenance 

engineers.
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THANK YOU!
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