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OaaC Part1: Guidelines Interpretation

Background Introduction

The rapid development of industrial
Internet provides new opportunities
for the safe production of hazardous
chemicals.

The potential of industrial
Internet in solving these
problems.

Challenges and problems
in the safe production of
hazardous chemicals.
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Part1: Guidelines Interpretation

Five major challenges for hazardous chemical production enterprises

High-Risk

Management
difficulties caused by
high-risk
characteristics
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Complex Lack of risk Strict regulatory
production process identification oversight

Safety hazards in Inaccurate or untimely @ Continuous updates of
complex production risk assessment and regulations, policies,
Processes ~identification and standards
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Extreme weather
impact

Safety risks under
extreme weather
conditions




Part1: Guidelines Interpretation

OMAINTEC the Ministry of Emergency Management of the PRC

2025
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O In March 2023, the Department of Dangerous Chemicals of the Ministry
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Part1: Guidelines Interpretation

Structure of the guide

guidance requirements for the construction and application of the "Industrial Internet
+Safe Production of Dangerous Chemicals" asset integrity management and predictive
maintenance system.
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oM‘éA.NTQ‘Ec Part2: Technical Solutions

Equipment Overview and Organizational Structure

o oy &bt =
O There are 6,083 sets of process equipment in the entire plant (564 sets ¢ mm A HEIE "'—’IEE EHE Z\EI

of imported equipment), including 3,394 sets of dynamic equipment
and 2,689 sets of static equipment;

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

O 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;

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

170 personnel with senior engineer or above qualifications;

O 137 outsourced cooperation maintenance teams or companies; . . .
ChinaCoal Shaanxi Energy and Chemical Group Co., Ltd.
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Part2: Technical Solutions
Technical Architecture of IMIS

analysis and
forecast

Analysis and prediction of maintenance management based on big data

: i Intelligent . _— Weekly, monthly,
Deterlorgtlon Failure rate maintenance InteII|g§ntt predictive Perfor:na.nce quarterly, and annual
tren it maintenance Analysis reports
// ______________ \\ // _______________ N // ______________ \\ / ________ \
{ Equipment Basic Management, | Preventive maintenance \I [ Maintenance Management |/ lmprgvt_%tijnent \l
. . ¥ _ ' | | activities
| Equipment Digital Inspection Hidden dangers | | . . | |
AR : account M G : : management troubleshooting : | Main. Plan Ml T : : P :
B i . . o _ ‘ activities
applications | EqSuF?S::TI‘Iaelnt xif&'rggri‘ : : EQ#'P?ent lubrication | : Blind plate Special Job- : I I
| Checkin management | management Permits I . |
| Management Management | | Corrosio?\ g | : : g : I 6S activities |
l Eq;llpiment /l l\ diagnosis and No Leakage | | M:)l(refzir;iaonnce Spare parts | I
Ny / \_ evaluation _ _ Management /o ~exeewdon o _ /M .7
itori Attendance of
) systerp ';g??;‘;reml?nisésgirg Online Online monitoring MDM rg:it:&%r;sge WMS outsourced
integration pump groups Corrosion of lubricating oil management personnel
Eauiniment Methanol Olefins Equioment Other system devices that have been
quip equipment quipment = e connected to OPC
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ChinaCoal
Industrial
Internet
platform

(Organization,
Users,
Permissions,
Single sign
on, To-do list)




Industrial Internet platform/
Outsourcing attendance system

Solution for sub-System Interface

Basic information of spare parts

Query of spare parts inventory
guantity

Personnel Information !

' Outsourcing attendance system:

Supplier Account | |

Maintenance work order status |

______________________________________________
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startup and shutdown data of
facilities '

Spar

e parts Account

Maintenance and

repair management

Management

On

Supplier

line Corrosion

Big data model

Lubrication

Equipment Info.

Special Job-permit

Online Corrosion System

Online monitoring data

-

Task Approval

Notification message

. Personnel Positioning
System

9

: Personnel Position

_______________________________________

Intelligent lubrication
system

intelligent early-warning of oil




Major intelligent application subsystems

OMANTEC —
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2-Pipeline remote monitoring system, to

TR 4208 ‘-B-0-

n 2y ]
establish a warning mechanism and e b
e

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

SERSHHE

reduces the occurrence of equipment failures.

s [ ——

1- Pump
groups online 4-Realize intelligent e
monitoring monitoring of key

equipment
Fiber optic monitoring machine Fiberiobtic monitoring of
pump vibration (sound) and P 9

3-Online monitoring of lubricating 3-Online

temperature pipeline vibration (sound)

oil to ensure safe operation of 'monitoring of
e equipment units lubricating oil

Thermal imaging inspection of
gasification and acid-base
station pump room

6-Personnel Positioning System, to

> T = o amm

improve personnel safety control and
5-WMS and outsourced maintenance

) monitor the dynamics of workers in real
management system to assist in more efficient

time
material maintenance management
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Part3: Function Introduction

Business Process Framework

|:> Equipment Hidden dangers
checking troubleshooting
* Record maintenance results
Labor hours/costs/spare parts
|:> Ng;ez::age consumption
ecking —_—
Record Minor rectification items &
hidden Analvets :
Professional ., Hidden : N ptance
inspection [T dangers/ |:> Assignment Rectification | = acc;p alfce — and I
alarms items danger pool CHES summary :
1
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|::> Daily CILs I
1
Emergency :
maintenance i
tasks I
sudden failure Listed in the maintenance queue :
v v '
Yearly, monthly, dail Meeting approval pn site l?xecution of
|:> weekly Maintenance any analysis/approval Main. order e env’ll'onmePtal maintenance task
1 plan process confirmation orders
plan {}'
: Risk Analysis Table Risk Analysis Table acceptance
- check
Executive Stm:(:::l(:lzed Spare Cost JHA Table JHA Table Sz
team specifications parts Data handover
Special job-Permit Special job-Permit gL
Standardization Dt e
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Part3: Function Introduction

Memsmx  measax

Distribution Chart of Checking units Types Chart of Hidden dangers
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Distribution Chart of Equipment

JHA Details

Automatic association between
JHA and Task Cards
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OMAINTEC Part3: Function Introduction

Application and Practice of Predictive Maintenance

Equipment

fault diagnosis
e

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.

Digitization - Excellence - Sustainability



Intelligent analysis of equipment big data-PHM
OMAINTEC

WFM O 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.

O Regularly and automatically generate PHM status assessment report
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The trend chart of Monthly Maintenance Task Quantity

Part4: Achievements & next Plan Achievements

O

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.

Monthly Maintenance Task Quantity
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Part4: Achievements & next Plan
OWC "No Leakage Plant” audit

O In 2020 and 2022, passed the "No Leakage Plant" audit of the group company,
awarded the "No Leakage Plant" Medal;

O The leakage rate of the dynamic sealing point reaches 0.43 %o; |

O The leakage rate of the static sealing point reaches 0.026 %o; | 5—5 ‘:‘@,' SE"T A j—

O The instrument leakage rate reaches 0.016 %eo. ‘:‘ No Leakage Plant

O Implement digital management of QR codes for leakage points. | o 4 8 1 R
The leakage rate of sealing points(2020-2022) ‘ il

it iR R b
w20224F W2021%4F mW2020%F

<& mmnnmmumuamu:aau
Leakage Point S|gn bo‘._ .

i ETaE
He MPC-Y001 %

0.026  0.037 0.05

EFRMIRE

dynamic sealing point static sealing point instrument leakage rate
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Part4: Achievements & next Plan

O%g Next plan (~2025)
1-Expand Al hardware 2-Expand professional 3-Strengthening the
applications management application of artificial
Introducing inspection Robots, Based on the iMis, it will realize the full mtelllgence
Augmented Reality(AR) glasses, life cycle management of equipment, and 1 he AIGC will be implanted into the
Al Cameras, Non-invasive will strengthen the data model support IMIS to realize the quick sharing of
Sensors and other for the selection and decision-making of equipment knowledge, maintenance
technological means to spare parts consumption and planning experience, fault maintenance cases
enhance the ability to quickly management, equipment renovation, and  and diagnosis results by voice input,
R A7 Pruent cetectsin equipment procurement. and to extend keywords or other information, and
ﬁs:nn::;:: :aniolf: the application of Asset Integrity jco have mo.re oppor.tunities to
Management System(AIM). improve skills of maintenance
engineers.

Digitization - Excellence - Sustainability
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