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DCS Data Acquisition Solution for

Stacker Reclaimer Based on IoT

The IoT-based DCS data acquisition solution for stacker-reclaimers integrates IoT
technology with the DCS system to achieve real-time collection, monitoring and
analysis of stacker-reclaimer operation data, improve production efficiency and
safety, and reduce operation and maintenance costs.

Introduction

In modern industrial production, stacker reclaimers, as important raw material
storage and transportation equipment, play a key role in thermal power plants, ports,
mines and other fields. With the rapid development of IoT technology, applying IoT
technology to DCS (distributed control system) data acquisition of stacker reclaimers
has become an important means to improve production efficiency and optimize
management decisions.

This article will introduce a DCS data acquisition solution for stacker reclaimers
based on IoT in detail, covering solution design, technical implementation, system
deployment, functional characteristics, benefit analysis and other aspects, aiming to
provide a comprehensive and feasible solution for related enterprises.

DCS data acquisition solution for stacker reclaimer based on IoT

Solution design

2.1 System architecture

The system architecture of this solution mainly includes the following parts:

1. Field equipment layer:

Including stacker reclaimers and their supporting sensors, actuators and other
equipment. These devices are automatically controlled through PLC (Programmable
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Logic Controller) or DCS system, and various operating parameters are collected at
the same time.

2. Data Collection Layer:

Industrial intelligent gateway is used as the core device for data collection. The
gateway can adapt to the communication protocols of automation systems such as
PLC and DCS to realize real-time data collection and transmission.

3. Data Transmission Layer:

Use communication technologies such as 5G/4G/WIFI/Ethernet to upload the
collected data to the cloud server or enterprise data center.

4. Data Processing and Analysis Layer:

In the cloud or data center, clean, integrate and analyze the data to generate visual
reports, trend charts and other analysis results.

5. Application Layer:

Provide users with application functions such as remote monitoring, fault alarm,
remote control, etc., support mobile device access, and realize the operation status
of the stacker and reclaimer anytime and anywhere.

2.2 Technology Selection

1. Industrial Intelligent Gateway:

Select an industrial intelligent gateway with wide protocol adaptability, high
performance and high stability to ensure real-time data collection and transmission.

2. Communication Technology:

Select appropriate communication technology according to the site environment and
data transmission requirements. For wired environments, Ethernet can be used; for
wireless environments, communication technologies such as 5G/4G/WIFI can be
considered.

3. Cloud Platform:

Select a cloud platform with strong data processing and analysis capabilities,
supporting big data storage, real-time computing, and visualization.

4. Database:
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Use a relational database or a non-relational database, and make a reasonable
design based on the data characteristics to ensure efficient data storage and query.

DCS data acquisition for stacker-reclaimer based on Internet of Things

Technical Implementation

3.1 Data Collection

The industrial intelligent gateway connects to the PLC or DCS system and adapts to
the corresponding communication protocol to achieve real-time collection of stacker
and reclaimer operating parameters. The collected data include but are not limited
to key parameters such as temperature, pressure, flow, liquid level, position, speed,
etc.

3.2 Data transmission

After the collected data is initially processed by the gateway, it is uploaded to the
cloud server or enterprise data center through communication technologies such as
5G/4G/WIFI/Ethernet. During the transmission process, encryption technology is
used to ensure the security of the data.

3.3 Data processing and analysis

In the cloud or data center, the data is cleaned, integrated, and analyzed. Using big
data processing technology, the data is calculated and stored in real time to
generate visual reports, trend charts and other analysis results. At the same time, a
fault warning model is established to monitor and alarm abnormal data in real time.

DCS data collection of stacker reclaimer in IoT project

3.4 Application function realization

1. Remote monitoring:
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Through the graphical interface, the operating status of the stacker and reclaimer is
displayed in real time, including equipment location, operating parameters, fault
information, etc.

2. Fault Alarm:

When certain parameters exceed the preset safety range, the system automatically
triggers the alarm mechanism and notifies relevant personnel through SMS, email,
WeChat and other methods so that timely measures can be taken.

3. Remote Control:

Supports remote start, stop, parameter adjustment and other operations to achieve
remote control of the stacker and reclaimer.

4. Data Analysis:

Provides historical data query, trend analysis, performance evaluation and other
functions to help users gain an in-depth understanding of the operating status of the
stacker and reclaimer and discover potential optimization space.

System Deployment

4.1 Hardware Deployment

1. Industrial Intelligent Gateway:

Install near the stacker and reclaimer or in the control room to ensure stable
connection with the PLC/DCS system.

2. Sensors and Actuators:

According to actual needs, install corresponding sensors and actuators on the
stacker and reclaimer to achieve data collection and equipment control.

3. Communication equipment:

According to the on-site environment, select appropriate communication equipment,
such as 5G base stations, WIFI routers, etc., to ensure stable data transmission.

4.2 Software deployment

1. Gateway configuration software:
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Install the configuration software on the gateway to implement the initialization,
protocol adaptation, data transmission and other configurations of the gateway.

2. Cloud platform software:

Deploy data processing and analysis software on the cloud server to implement data
storage, calculation, visualization and other functions.

3. Client software:

Install the client software on the user side to support access from multiple devices
such as PC and mobile phones, and implement remote monitoring, fault alarm,
remote control and other functions.

Functional features

5.1 Real-time performance

The system can collect the operating parameters of the stacker and reclaimer in real
time and upload them to the cloud server or enterprise data center to realize
real-time update and display of data.

5.2 Visualization

The graphical interface displays the operating status of the stacker and reclaimer in
real time, including equipment location, operating parameters, fault information,
etc., so that users can intuitively understand the operation of the equipment.

5.3 Intelligence

The system can automatically trigger the alarm mechanism to monitor and alarm
abnormal data in real time; at the same time, it supports remote control functions to
achieve intelligent management of the stacker and reclaimer.

5.4 Scalability

The system has good scalability and can support the adaptation of multiple
communication protocols and data formats to meet the access requirements of
different devices; at the same time, it supports big data storage and analysis
functions, providing strong support for future data mining and intelligent
decision-making.
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DCS data acquisition design solution for stacker-reclaimer

Benefit analysis

6.1 Improve production efficiency

By collecting and analyzing the operating parameters of the stacker and reclaimer in
real time, potential faults and optimization space can be discovered in time, and
more reasonable production plans and maintenance strategies can be formulated to
improve production efficiency and equipment utilization.

6.2 Reduce operation and maintenance costs

Through remote monitoring and fault alarm functions, equipment failures can be
discovered and handled in a timely manner, reducing downtime and maintenance
costs; at the same time, through data analysis functions, equipment operating
parameters can be optimized to reduce energy consumption and operating costs.

6.3 Improve management level

Through visual display and intelligent management functions, managers can grasp
the operating status of the stacker and reclaimer anytime and anywhere, and
improve the scientificity and accuracy of management decisions.

6.4 Promote digital transformation

As an important part of industrial Internet of Things applications, this solution helps
enterprises achieve digital transformation and enhance overall competitiveness.

Case analysis

Take a thermal power plant as an example. After adopting the DCS data acquisition
solution for stackers based on the Internet of Things, the power plant has achieved
remarkable results:

1. Improved production efficiency:
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Through real-time collection and analysis of the operating parameters of the stacker
and reclaimer, potential faults can be discovered and handled in a timely manner,
and production plans and maintenance strategies can be optimized, so that
production efficiency has been increased by about 20%.

2. Reduced operation and maintenance costs:

Through remote monitoring and fault alarm functions, equipment failures can be
discovered and handled in a timely manner, reducing downtime and maintenance
costs; at the same time, the equipment operating parameters are optimized through
data analysis functions, reducing energy consumption by about 15%.

3. Improved management level:

Managers can grasp the operating status of the stacker and reclaimer anytime and
anywhere, improving the scientificity and accuracy of management decisions; at the
same time, potential optimization space is discovered through data analysis
functions, providing strong support for future equipment upgrades and renovations.

Conclusion and Outlook

The DCS data acquisition solution for stackers based on the Internet of Things has
significant advantages in improving production efficiency, reducing operation and
maintenance costs, and improving management levels. With the continuous
development and popularization of Internet of Things technology, this solution will
be widely used in more fields. In the future, we will continue to optimize and
improve this solution to improve the accuracy and real-time performance of data
acquisition; at the same time, we will explore more intelligent application scenarios,
such as predictive maintenance and intelligent scheduling, to create greater value
for enterprises.

This is the end of our talk about the DCS data acquisition solution for stackers based
on the Internet of Things. We have elaborated on the core points of the DCS data
acquisition solution for stackers based on the Internet of Things. If you have a better
Internet of Things technology solution, you can post a message on my website. The
IOT cloud platform blog will carefully review each technical article to help more
Internet of Things customers.
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IOT Cloud Platform (blog.iotcloudplatform.com) focuses on IoT design, IoT
programming, security IoT, industrial IoT, military IoT, best IoT projects, IoT modules,
embedded development, IoT circuit boards, IoT solutions, Raspberry Pi development
and design, Arduino programming, programming languages, RFID, lora devices, IoT
systems, sensors, smart homes, smart cities, new energy, semiconductors, smart
hardware, photovoltaic solar energy, lithium batteries, chips and other scientific and
technological knowledge.

FAQs

The following are common questions and answers in the IoT stacker-reclaimer DCS
data acquisition solution:

What is the stacker-reclaimer DCS data acquisition solution?

The stacker-reclaimer DCS data acquisition solution uses IoT technology to collect
and transmit various operating parameters of the stacker-reclaimer (such as
temperature, pressure, flow, etc.) in real time to the central control room or cloud
server to achieve remote monitoring and precise management of the
stacker-reclaimer work.

What is the main purpose of this solution?

The main purpose is to improve production efficiency and management level, ensure
the safe and reliable development of the stacker-reclaimer work, and avoid
unexpected downtime.

What key components does this solution usually include?

Usually includes key components such as industrial intelligent gateway, data
acquisition module, remote monitoring cloud platform, etc. The industrial intelligent
gateway is responsible for adapting the protocol and collecting data, the data
acquisition module is responsible for transmitting the collected data to the cloud
platform, and the remote monitoring cloud platform provides functions such as
visualization and remote monitoring.

What is DCS (distributed control system)?

DCS (distributed control system) is a computerized system for industrial process
control.
DCS, the full name is Distributed Control System, also known as distributed control
system. It adopts a distributed structure to distribute control functions to multiple
independent control units, which are responsible for collecting and processing field
data and executing control instructions. At the same time, communication and
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coordination are carried out through the network to achieve centralized monitoring
and management of the entire production process. The DCS system integrates 4C
technologies such as computer, communication, display and control. It is a
multi-level computer system composed of process control level and process
monitoring level with communication network as the link.

What challenges may be encountered in implementing this solution?

Challenges that may be encountered include long distances for on-site data
transmission and inconvenience in wiring and networking, conflicts in device IP
addresses, and poor data interaction between software systems.

How to solve the problem of long distances for on-site data transmission

and inconvenience in wiring and networking?

The problem of long distances for on-site data transmission and inconvenience in
wiring and networking can be solved by deploying industrial intelligent gateways and
using wireless communication technologies such as 5G/4G/WIFI to achieve data
transmission.

How to ensure the accuracy and real-time nature of data collection?

The accuracy and real-time nature of data collection can be ensured by using
high-precision sensors and real-time data collection technology. At the same time,
the protocol adaptation and data processing capabilities of industrial intelligent
gateways can be used to further improve the efficiency and accuracy of data
collection.

How does this solution help companies optimize production plans and

maintenance strategies?

Aggregate, summarize and calculate the collected data through the remote
monitoring cloud platform to generate visual results such as reports and trend charts.
These analysis results help operators and management to gain a deeper
understanding of the operating status of the stacker and reclaimer, discover
potential optimization space, and thus formulate more reasonable production plans
and maintenance strategies.

In which industries has this solution been widely used?

This solution has been widely used in thermal power plants, mines, ports and other
industries, especially in scenarios where automation and intelligent management are
required.

What technical support is needed to implement this solution?
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The implementation of this solution requires technical support such as Internet of
Things technology, data acquisition and processing technology, and remote
monitoring technology. At the same time, it is also necessary to have an in-depth
understanding and practical experience in industrial equipment, network
communications and other fields.

How to evaluate the implementation effect of this solution?

The implementation effect of this solution can be evaluated by comparing indicators
such as production efficiency, equipment failure rate, and maintenance cost before
and after implementation. At the same time, a comprehensive evaluation can also
be made based on user feedback and satisfaction survey results.

What role does 5G base station play in the DCS data acquisition solution

for stackers and reclaimers of the Internet of Things?

5G base stations play a bridge role in data transmission in the DCS data acquisition
solution for stackers and reclaimers of the Internet of Things, providing high-speed,
low-latency, and high-bandwidth network connections to ensure that the real-time
data of the stacker and reclaimer can be accurately and quickly transmitted to the
central control room or cloud server.

What are the compatibility requirements of 5G base stations for Internet

of Things devices?

5G base stations need to have good compatibility and be able to support the
connection of multiple IoT devices, including various sensors and actuators on
stackers and reclaimers, to ensure seamless data transmission.

What are the requirements for the site selection of 5G base stations?

The site selection of 5G base stations needs to be away from high-power
electromagnetic interference sources, such as radar stations, radio stations, etc.; at
the same time, it must be kept at a certain distance from high-voltage lines and away
from storage areas for flammable and explosive items. In addition, the convenience
of introducing city power and transmission lines, as well as the convenience of
maintaining the entry and exit of mobile oil locomotives, must also be considered.

What are the requirements of 5G base stations for ambient temperature

and humidity?

5G base stations have certain requirements for ambient temperature and humidity,
usually requiring the ambient temperature to be between -25℃~+40℃, and the
relative humidity of the air not exceeding 90% (at +25℃). These requirements are to
ensure the stable operation and extend the service life of 5G base stations.
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What safety measures do 5G base stations need to be equipped with?

5G base stations need to be equipped with safety measures such as lightning
protection, electromagnetic interference protection, and fire protection to ensure
the safety of equipment and personnel. At the same time, it is also necessary to
establish a complete monitoring and alarm system to promptly discover and deal
with potential safety hazards.

How does a 5G base station ensure the stability and reliability of data

transmission?

5G base stations ensure the stability and reliability of data transmission by adopting
advanced wireless communication technology, multi-antenna technology, and error
correction coding. In addition, measures such as redundant backup and load
balancing can be used to further improve the reliability of data transmission.

What impact does a 5G base station have on the coverage of DCS data

collection for IoT stackers?

5G base stations have a significant impact on the coverage of DCS data collection for
IoT stackers. By deploying 5G base stations, the connection range of IoT devices can
be expanded and the efficiency and accuracy of data transmission can be improved.
At the same time, 5G base stations can also support more IoT devices to connect
simultaneously to meet the needs of large-scale IoT applications.

How do 5G base stations support remote monitoring and management of IoT

stackers?

5G base stations support remote monitoring and management of IoT stackers by
providing high-speed, low-latency network connections. The central control room or
cloud server can receive the operation data of the stacker in real time through the
5G network, perform visual display, remote monitoring, and fault alarm operations,
and realize intelligent management of the stacker.
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