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Anomauis.

Y yiii cmammi posenadaromsca nowupeni npobremu, nose’sa3ani 3 6NPOBAOHCEHHAM AKMUBHUX (inompie 04
0anNaHCYBAHHA HABAHMANCEHHA 6 CUCMEeMaX eHep2oCnoXCusanus. Axmueui @itempu, xou i egexmusHi 011
niosUUeHHs AKOCMI el1eKMPONOCMAYaHHs ma 3MeHUeHHsT 8Mpam eHepeii, CMuKarmscsa 3 KilbKoma npooremamu.
Hesxi 3 suceimienux npobiem GKIIOUAIOMb SUCOKY 8apmicme peanizayii @itempa, nompedy 8 npucmocy8anHi 00
BEUKUX NOMYICHOCMEN | HABAHMAIICEHb, A MAKONC NPOONEeMU 3i 3MIHHUMU NAPAMEMPAMU MEPENCL, SIKI MOACYMb
GNAUHYMU HA NPOOYKMUGHICMb (inompa. Kpim mo2o, CKIaOHICMb CUCTeM HCUBILEHHS, eleKMPOMASHIMHA CYMICHICMb,
HeoOXiOHiCMb pezyNApHO20 MEXHIUH020 00CNY208Y8ANHA MA 6NAUE HENIHIUHUX HABAHMANCEHL € O000AMKOBUMU
nepewkooamuy. IcHye makodc eumoz2a w000 CUHXPOHI3aYii 3 IHWUMU 3AXUCHUMU NPUCMPOAMY, BION0BIOHOI
HOMYJICHOCMI Ditbmpa ma nomydcHOCmI, a MaKodic ePekmusHoi cucmemu Kepyeanus. Axmueni @itempu maxoogic
nompeobyioms HOCMitiHO20 MOHIMopuH2y ma niompumku. Hessaswcarouu na yi npodiemu, egpekmusne 8UKOPUCTHAHHS
aKmusHuUX Qinempie Mmooice npuzgecmu 00 3HAYHUX HOKPAUEHb V CUCHEMAX JCUBNEHHS 3d YMOBU HANEHCHO20
supiwienus yux npoonem. L{a cmammsa mae wa memi 3a0e3neyumu noeHe PO3YMIHHA Yux Npoodnem i NomeHyiuHux
cmpameziii iX NOM AKUWIeHHS, W00 UKOPUCMO8Y8AMU 6eCb NOMeHYial aKmueHux irtempie y OANaHCY8aHHI
HABAHMAIICEHMHS.

KurouoBi cioBa: aktiBHI (QinbTpH, OalaHCYBaHHS HABAaHTAXXCHHS, CHCTEMH €HEPTOCIIOXHMBAHHS, KOMIICHCAIIS
rapMOHIK, HEJIiHIfHI HAaBaHTaKEHHS.

Abstract.

This article delves into the prevalent challenges associated with the implementation of active filters for load
balancing in power consumption systems. Active filters, though efficacious in enhancing power supply quality and
reducing energy losses, face several issues. Some of the highlighted problems include the high cost of filter
implementation, the need for accommodating large capacities and loads, and the challenge of variable network
parameters that might impact the filter's performance. Additionally, the complexity of power systems, electromagnetic
compatibility, the need for regular maintenance, and the influence of non-linear loads present further hurdles. There
is also a requirement for synchronizing with other protective devices, adequate filter capacity and power, and an
efficient management system. The active filters also demand continuous monitoring and support. Despite these issues,
the effective utilization of active filters can bring about significant improvements in power systems, provided these
challenges are addressed appropriately. This paper aims to provide a comprehensive understanding of these
challenges and potential strategies for mitigating them to harness the full potential of active filters in load balancing.
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Introduction

With the growing complexity of power systems and the increase in non-linear loads, the need for efficient
load balancing has become more critical than ever. Load balancing plays a pivotal role in enhancing the
reliability, efficiency, and longevity of these systems, thus ensuring a stable and high-quality power supply.
Active filters have emerged as a promising solution to address this challenge, demonstrating their
effectiveness in not only balancing loads but also in reducing harmonic distortions and improving the overall
power quality.

However, the implementation of active filters in energy systems is not devoid of challenges. From the
high cost of implementation and the complexity of management to the handling of large capacities and loads,
numerous factors can affect their performance and operational effectiveness. These challenges, along with
the varying network parameters and the requirement of synchronization with protective devices, add layers
of complexity to the already intricate power systems.

This article delves into a detailed examination of the issues associated with the use of active filters for
load balancing in power consumption systems. It aims to shed light on these challenges, offering potential
strategies to address them, thereby enabling organizations to fully harness the potential of active filters. The
discourse hopes to stimulate further research and development in this domain, paving the way for more
efficient, reliable, and sustainable power systems.



Formulation of the problem

1. High cost of implementation: The use of active filters in energy systems of electricity consumption can
be a costly task. They require investment in the purchase, installation and maintenance of active filters,
which can be a financial challenge for organizations.

2. Large capacities and loads: In energy systems of electricity consumption, there can be large capacities
and loads that need to be phased. Active filters must have sufficient power and resources to handle these
requirements. Problems can arise if active filters cannot provide the required performance and efficiency.

3. Variable network parameters: Power consumption systems may experience variable network
parameters, such as changes in voltage, frequency or waveform. These changes can affect the operation of
active filters and their ability to effectively divide loads.

4. High system complexity: Power consumption systems can be complex and complex, with many
different power sources, loads and operating conditions. Integrating active filters into such systems can
require a great deal of research, debugging, and technical expertise.

5. Electromagnetic compatibility: The use of active filters may affect electromagnetic compatibility with
other devices and equipment in the system. Imperfect electromagnetic compatibility may cause signal
distortion, interference or malfunction of other elements of the power system.

6. The need for proper maintenance: Active filters in power consumption systems require proper
maintenance and regular inspection. They may require calibration, adjustment, and maintenance to ensure
proper load balancing. Inadequate maintenance can reduce system efficiency and reliability.

7. Influence of non-linear loads: Non-linear loads, such as electronic devices, motors with frequency
drives, etc., are often present in power consumption systems. These loads can create harmonics and
distortion of the current and voltage waveforms. Active filters must have sufficient power and a wide range
of regulation to effectively semester loads with non-linear characteristics.

8. Synchronization with other protective devices: Power consumption systems often use a variety of
protective devices such as relays, circuit breakers, circuit breakers, etc. Active filters must be synchronized
with these devices to ensure proper response to overcurrents or overvoltages. Incompatibility or incorrect
synchronization can affect the efficiency and reliability of semesters.

9. Insufficient capacity and power of active filters: In some cases, there may be a problem of insufficient
capacity and power of active filters to balance all loads in the system. This can lead to limitations in their use
and inability to effectively compensate for all harmonics and distortions.

10. Complexity of management and configuration: Active filters have various settings and parameters that
require proper management and configuration. This can be a challenging task for personnel, especially if the
system has a variety of loads with different characteristics. Insufficient or incorrect configuration can lead to
not achieving the desired result of the semester.

11. Need for constant monitoring and support: Active filters need constant monitoring and support to
ensure their effective operation. They may require constant monitoring of parameters, detection of
malfunctions and taking appropriate measures to correct them. The need for constant attention and support
can be a challenge for operating organizations.

Despite these problems, the use of active filters in energy systems of electricity consumption can bring
significant benefits, in particular in solving the problem of harmonics, improving the quality of power supply
and reducing energy losses.

Taking into account these problems and taking the necessary measures can help to ensure effective load
shedding using active filters in energy systems of electricity consumption.

Scientific novelty in the field of load balancing using active filters emerges from the exploration and
deployment of advanced control strategies, optimization algorithms, and design techniques. Here are some
potential areas of novelty:

e Advanced Control Strategies: Utilizing innovative control strategies such as predictive control, fuzzy
logic control, or adaptive control for active filters might provide improved performance in dealing with
complex and variable network parameters.

¢ Innovative Designs of Active Filters: Novel design approaches, such as the development of hybrid
filters (combination of active and passive filters), can provide enhanced harmonic suppression and better
load balancing efficiency.

o Integration with Renewable Energy Sources: The application of active filters in the context of
renewable energy integration (like solar or wind) might be a new research direction. It can help to manage
the power quality issues introduced by the intermittent nature of these sources.



e Optimization Algorithms: The application of modern optimization algorithms to improve the
efficiency of active filters is another promising area. Techniques like swarm intelligence or machine learning
algorithms could be used to optimize the operation of active filters.

o Active Filters for High-Power Applications: Traditionally, active filters are used in low-to-medium
power applications. Their use in high-power systems (like HVDC transmission) is a relatively new area of
research.

¢ Internet of Things (loT) and Smart Grid Applications: With the advent of smart grids and loT, active
filters could be innovatively used for load balancing in these complex networks.

Conclusion

In conclusion, the use of active filters for load balancing in power consumption systems, while promising,
presents a unique set of challenges. These range from the high cost of implementation, the necessity of
handling large capacities and variable network parameters, to the complexities in system integration and
management. Moreover, ensuring electromagnetic compatibility, synchronizing with other protective
devices, and dealing with non-linear loads, add to the intricacy of their operation.

Nevertheless, when these obstacles are properly addressed, active filters can significantly improve the
guality of power supply and efficiency of energy systems, reducing energy losses and offering a robust
solution to harmonic problems. An in-depth understanding of these challenges, coupled with effective
strategies and constant monitoring, can optimize the usage of active filters.

Therefore, this study calls for continued research and innovation in this field to develop cost-effective,
scalable, and efficient solutions for successful load balancing. In doing so, it is possible to maximize the
potential of active filters in enhancing the reliability and sustainability of power consumption systems,
thereby contributing to the broader goals of energy efficiency and sustainability.
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