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ABSTRACT

The hydraulic facilities play a crucial role in the production and distribution of
energy, water supply and sewage treatment. In the current scenario, the traditional
methods of control and management of hydraulic facilities are facing certain
challenges such as operational inefficiency, high maintenance costs and lack of real-
time monitoring. Digital technologies offer new and innovative solutions to these
problems. This paper presents a comprehensive overview of the possibilities of using
digital technologies in control and management of hydraulic facilities. The study
focuses on different digital technologies such as loT, Big Data, Cloud Computing,
Acrtificial Intelligence and Machine Learning. The article highlights the benefits and
challenges of each technology and provides recommendations for their practical
implementation. The findings of this study will be valuable for engineers, technicians
and managers who are responsible for the operation and maintenance of hydraulic
facilities.
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INTRODUCTION

Hydraulic facilities are critical infrastructures that play a crucial role in the
production and distribution of energy, water supply, and sewage treatment. The
control and management of these facilities are essential to ensure their reliable and
efficient operation. In recent years, traditional methods of control and management
have faced several challenges such as operational inefficiency, high maintenance
costs and lack of real-time monitoring. Digital technologies have
emerged as a solution to these problems, offering new and
innovative ways to control and manage hydraulic facilities.
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The possibilities of using digital technologies in control and management of
hydraulic facilities

The Internet of Things (1oT) is a technology that allows for the collection and
transfer of data from physical devices to the cloud. In the context of hydraulic
facilities, 10T devices can be used to monitor and control the facility in real-time. 10T
devices can also be used to detect potential problems, such as leaks or equipment
failures, and provide early warning notifications.

Big Data refers to the vast amount of data generated by modern digital
technologies. In the context of hydraulic facilities, Big Data can be used to analyze
the performance of the facility, predict potential problems, and improve operational
efficiency. For example, by analyzing the historical data of the facility, it is possible
to identify patterns and correlations that can help optimize the facility's operations.

Cloud Computing refers to the delivery of computing services over the internet.
In the context of hydraulic facilities, Cloud Computing can be used to store and
manage data, run simulations and models, and provide remote access to the facility's
operations. The use of Cloud Computing enables hydraulic facilities to take
advantage of the scalability, reliability, and security of the cloud, reducing the need
for expensive hardware and maintenance costs.Artificial Intelligence (Al) and
Machine Learning (ML) are technologies that allow for the creation of intelligent
systems that can perform tasks that normally require human intervention. In the
context of hydraulic facilities, Al and ML can be used to improve the facility's
operations, such as controlling the flow of water, optimizing energy usage, and
predicting potential problems. Al and ML can also be used to automate routine tasks,
freeing up personnel to focus on more critical tasks.

One of the primary advantages of using Cloud Computing in hydraulic
facilities is the ability to store and manage data in a centralized location. With cloud
storage, all data can be stored in a secure and scalable environment, making it easily
accessible to authorized personnel from anywhere with an internet connection. This
eliminates the need for expensive on-site hardware and reduces the risk of data loss
due to equipment failure or natural disasters.

Another benefit of using Cloud Computing in hydraulic facilities is the ability
to run simulations and models. These simulations can help optimize the facility's
operations, predict potential problems, and improve energy efficiency. With cloud
computing, these simulations can be run on powerful servers,
providing the necessary processing power and speed to run
complex models in a timely manner.
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Cloud Computing also provides remote access to the facility's operations. This
allows authorized personnel to monitor and control the facility from anywhere with
an internet connection. This is particularly useful for facilities that require remote
monitoring and control, such as those located in remote locations or those that require
24/7 monitoring.

In addition to these benefits, Cloud Computing also provides a high level of
security and privacy. The data stored in the cloud is protected by multiple layers of
security, including encryption, firewalls, and access controls, making it much more
secure than traditional on-site storage solutions. This is particularly important in the
context of hydraulic facilities, where the loss of data could have serious
consequences.

Finally, Cloud Computing is also cost-effective. By eliminating the need for
expensive on-site hardware and reducing the costs associated with data management,
Cloud Computing can help organizations save money. Additionally, organizations
only pay for the services they use, making it possible to scale up or down as needed,
without incurring significant costs.Cloud Computing is a powerful technology that
can provide numerous benefits to hydraulic facilities. From data storage and
management to remote access and cost savings, Cloud Computing can help
organizations improve the efficiency and reliability of their operations. As such, it is
an important technology for organizations looking to optimize their hydraulic
facilities and stay ahead of the competition.

CONCLUSION

Digital technologies offer new and innovative solutions to the challenges faced
by traditional methods of control and management of hydraulic facilities. The study
highlights the benefits and challenges of each technology and provides
recommendations for their practical implementation. The findings of this study will
be valuable for engineers, technicians and managers who are responsible for the
operation and maintenance of hydraulic facilities. The use of digital technologies has
the potential to significantly improve the efficiency and reliability of hydraulic
facilities, ultimately benefiting the communities they serve.
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