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Abstract: Insulating high voltage electrical equipment involves various aspects such as the advancement
of structural designs, the selection of appropriate materials, designing processes, manufacturing
techniques, operational protocols, and maintenance procedures. These technologies are crucial for
ensuring the safe and efficient operation of electrical appliances that utilize conductors at varying
potentials. The insulation structures play a vital role in separating these conductors, thereby emphasizing
the significance of backup systems in electrical appliances. Ensuring environmental sustainability in
traditional cross-linked polyethylene (XLPE) insulation poses a challenge in meeting the demands of
sustainable development. The ultimate phase of the self-repairing mechanism involves the polymerization
of monomers, catalyzed by epoxy resin upon contact. This process resembles the electrical breakdown
caused by electric trees, often paralleled by mechanical cracking in the material. The effects of these
advancements and potential future paths for novel backup systems are deliberated upon in each context.
Available from various manufacturers, these systems offer an additional layer of compression through
streamlined and integrated technologies. They present an opportunity to enhance the resilience of power
plants, particularly in managing surges, as they can be implemented throughout the entire substation,
ensuring comprehensive overvoltage control. The voltage applied exhibits variability based on temperature
Sfluctuations. This phenomenon affects conductivity and the accumulation of space charge. The impact of a
random electric field generated by this distribution is briefly addressed. Within our expanded VIKOR
model, which encompasses various decision criteria, we utilize the Analytic Hierarchy Process (AHP)
method to determine weights through fuzzy analysis. The aim of this thesis is to enhance the understanding
and application of the Dynamic Intuition is Fuzzy Multi-Attribute VIKOR (DIF-MADM) Method. This
involves clarifying the concept and methodology, particularly focusing on integrating the PENP model and
VIKOR method into a cohesive framework. The thesis seeks to develop a fuzzy normalized schema for the
VIKOR method, thereby contributing to its expansion and clarity. It will also review the current state of
VIKOR applications, classify and analyze existing research, and provide a comprehensive explanation of
the topic through a modern literature review. The text implies that the discussion extends to additional
aspects of VIKOR. With the introduction of new measures, the text suggests confidently employing the fuzzy
VIKOR method. It proposes a method for multi-criteria decision-making that incorporates optional
information, expressing assurance in its effectiveness. To demonstrate its utility, a practical example is
provided. Solid Insulation Materials is got the first rank whereas is the Gas Insulated Switchgear (GIS) is
having the Lowest rank.

Keywords: Gas Insulated Switchgear (GIS), Solid Insulation Materials, Vacuum Insulation, Eco-friendly
Insulating Gases and Solid-State Switching Devices.

1. INTRODUCTION

Sulfur hexafluoride is extensively utilized in electrical equipment due to its numerous advantages. One such advantage
is its high electrical strength, making it ideal for insulation purposes. This gas enables the construction of Metal

Copyright@ REST Publisher 10



Nathiva Murali et.al / Building Materials and Engineering Structures, 3(4), December 2025, 10-19

Enclosed Substations with significantly smaller footprints compared to traditional power plants. Additionally, when
compared to air-insulated open-type accessories, sulfur hexafluoride insulation offers superior performance and
efficiency in electrical appliances [1]. In the past, the standard choice for high voltage AC cables was oil-paper
insulation. However, in recent decades, there has been a shift towards cross-linked polyethylene (XLPE) as the primary
material. This change occurred due to its ability to withstand higher operating temperatures and offer better control
over performance. XLPE cables can be manufactured using extrusion technology, which ensures high quality and
efficient production [2]. Electricity distribution networks and their associated substations, commonly referred to as
electrical grids, utilize air-insulated systems. These systems are designed to carry high voltages safely, keeping them
grounded and maintaining a distance of ten meters from people. Additionally, gas-insulated switchgear (GIS) offers a
compact alternative for high voltage applications [3]. Integration of various technologies, such as Gas Insulated
Switchgear (GIS), has become increasingly common in recent years, demonstrating manufacturers' commitment to
innovation and efficiency in the field. These developments underscore the continuous evolution of MV and ultra-high
voltage technologies, addressing challenges and driving progress in the power distribution sector [4]. There's
significant promise in utilizing thermoplastic materials for cable insulation, particularly those that are environmentally
friendly and designed for high voltage applications. Typically, these materials fall into two categories: ethylene-based
and propylene-based thermoplastics. Their potential is considerable in offering sustainable solutions for high voltage
cable insulation [5]. The occurrence of micro cracking in composites can foreshadow eventual failure, leading to a
significant reduction in their service life. Detecting damage in composites, particularly given the challenge of repairing
them, underscores the appeal of self-healing capabilities [6]. The primary purpose of an insulator is to prevent the
flow of electricity between voltage-carrying conductors, thus maintaining electrical isolation and safety. Additionally,
insulators often need to withstand mechanical, thermal, and chemical stresses. These stresses can occur simultaneously
and may interact with each other, necessitating a comprehensive understanding of their combined effects. Therefore,
insulators must be able to withstand various pressures and environmental conditions to ensure effective performance
[7]. One potential solution to this issue is employing resistive field grading materials (FGMs). These materials, which
may include ethylene propylene diene monomer, epoxy, or silicone rubbers, are utilized within insulation matrices.
Additionally, fillers such as ZnO micro visitors can be incorporated into these FGMs to enhance their properties [ §].
Tests conducted in pulsed-energy and particle accelerators typically take place within vacuum-insulated environments.
A high voltage pulse is applied across the interface to prevent any unauthorized items from being smuggled. This
standard for pulsed applications has been in place since 1964. The interface typically consists of a 45 polymathic-
methacrylate (PMMA) insulator between flat electrodes arranged in series, forming a network of interconnected
systems [9]. In general, there has been a trend towards larger equipment and operating with the aim of cost reduction.
This has led to increased pressures, making electrical insulation more crucial compared to earlier designs.
Consequently, understanding the aging process of dielectric systems, which can lead to eventual failure, requires
further research [10]. An appropriately condensed air-insulated substation, situated on the land at hand, often
encounters limitations. However, it presents a financially efficient remedy. For instance, expanding existing
substations within their limits effectively summarizes the conversion process. This method, involving gradual
expansions, addresses concerns regarding security and functionality. In certain scenarios, opting for a GIS solution
may resolve associated issues [11]. The findings outlined in this research paper pertain to flat and cylindrical
geometries under high voltage conditions. While these results may not be directly relevant to cable insulation, the
paper serves a distinct purpose in enhancing cryogenic insulation performance. Instead of offering specific pressure
values, the focus lies on assessing pressure effects and highlighting slow recovery rates, demonstrating degradation
effects [12]. Currently, there exist two primary methods for transmitting power: overhead lines, which utilize bare
conductors and are commonly employed for long-distance land-based transmission, and underground or undersea
cables, which are also utilized for transmitting power [13]. The surfaces of cast component equipment are treated with
a conductive coating layer. This layer enhances the insulation properties of the material, particularly for managing
partial discharge in switchgear. Diagnostic technology involving vacuum disconnection is employed for assessing the
insulation of switches, circuit breakers, and disconnecting switches. Additionally, techniques for insulating wires are
also discussed within this technology framework [14]. The increased utilization of optical instrument transformers
(OIT) is due to advancements in optical technology. These advancements ensure that the electric field remains within
safe parameters and that all potential dielectric issues are addressed under operational circumstances. Careful design
considerations are necessary, particularly for high-voltage optical instrument transformers, to avoid any risk of
breakage. This underscores the importance of dielectric design in ensuring the efficiency and safety of optical
instrument transformers [15]. This study evaluates the deterioration of water treeing and the harmonic distortion
caused by alternating current loss current. It explores the correlation between size and the maximum quadrature
(capacity), as well as minimal losses when currents are present. To precisely gauge currents, compensating for
capacitance is essential [16]. In power utilities, there is a preference for ceramic materials with inorganic dielectrics
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containing glass due to their significant advantages. One major benefit is their ability to maintain hydrophobic surface
properties, which make them resistant to fog, snow, and rain, ensuring reliable performance even in wet conditions
[17].

2. MATERIALS AND METHOD

Gas Insulated Switchgear (GIS): Gas Insulated Switchgear (GIS) is characterized by its compact design, consisting
of a single gas tank housing various components and circuits. It serves as a protective unit, safeguarding against
electric shock through grounding devices and mitigating the risk of dielectric breakdowns caused by lightning strikes.
Additionally, the incorporation of lightning protection devices enhances its security features.

Solid Insulation Materials: Insulating materials encompass various forms such as gaseous, liquid, and solid states.
Gaseous insulators like air, Carbon Dioxide, and Sulfur Hexafluoride are commonly used. Liquid insulating options
consist of mineral oil, synthetic oil, and even vegetable oil. Solid insulating materials include mica, plastic, along with
substances like glue and insulating varnish.

Vacuum Insulation: Initially intended for use in food containers, vacuum insulation consists of two layers of material
with an empty space between them. This gap serves to eliminate air, which is expelled in significant quantities. It
effectively preserves the desired temperature of the beverage, prevents exterior walls from overheating, and avoids
condensation or sweating.

Eco-friendly Insulating Gases: Since the 1960s, gas-insulated switchgear (GIS) employing sulfur hexafluoride (SF6)
as its insulating medium has been widely utilized. SF6 is renowned for its high insulation capacity, making it suitable
for diverse climatic conditions.

Solid-State Switching Devices: In many DC solid-state relays (SSRs), a prevalent choice for the switching
mechanism is electrical transistors like MOSFETs or Darlington pairs. Conversely, in AC SSRs, the switch often
involves back-to-back thermistors. Thermistors are favored for their capacity to handle high voltage and current levels.

Electrical Performance: Modern test benches incorporate computers to evaluate the electrical efficiency of various
systems. Performance testing is employed to enhance the performance and reliability of these systems. Through a
variety of tests such as characteristic tests, endurance tests, and BMS validation tests, the behavior and aging of the
computer are monitored and analyzed. This enables improvements to be made in their efficiency and reliability.

Thermal Performance: When the U-value is low, it indicates that the thermal performance of a material, such as
Nine, is excellent. This essentially means that the material offers high resistance to the flow of heat through it.
Consequently, buildings constructed with materials having low U-values tend to have good insulating properties. For
this reason, designers often opt for building materials with low U-values to ensure effective insulation.

Mechanical Strength: The hardness of materials, also known as mechanical strength, refers to their capacity to
withstand deformation when subjected to external forces or stress.

Environmental Resistance: A type of resistance from the environment inhibits population expansion. This resistance,
termed a limiting factor, regulates population growth. Nonetheless, despite these constraints, there are instances where
populations can still proliferate.

3. VIKOR METHOD

The VIKOR method, conversely, pertains to the risk of termination when it is deemed less significant. Its primary aim
is profit maximization, particularly applicable in certain scenarios. This method involves assessing extreme points
derived from a set of criterion weights and the exactness of alternatives. Through multiplication with gap effects, it
integrates the calculated alternatives to rank them using scores [18]. We propose a modified VIKOR method that
accommodates alternatives categorized into four distinct types based on their criteria: alternatives with common
criteria, those without common criteria, those combined with common criteria, and those with unusual criteria. We
demonstrate the application of this proposed model through a case study to assess its validity and effectiveness.
Furthermore, numerical examples are presented to illustrate the practical implementation of the model [19]. The
method's foundation, encompassing integration, normalization, discretionary evaluation of decision-makers, and
functions related to fuzzy numbers, is also examined. This exploration of rationality serves to validate the fuzzy
VIKOR method, highlighting its relevance and position within the literature on Multi-Criteria Decision Making
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(MCDM) [20]. The significance of the outcomes' risk diminishes in comparison to profitability when effectiveness is
taken into account. In scenarios where the aim is to enhance outcomes, the VIKOR method proves suitable. The
primary benefit of the VIKOR method lies in its ability to prioritize the "majority" maximum group. Moreover, it can
mitigate personal grievances by addressing the opponent's minimum application [21]. The VIKOR method, utilized
in multi-criteria decision making (MCDM) scenarios, is a compromise ranking strategy. It aims to identify a solution
that maximizes utility for the majority while minimizing regret for the minority. VIKOR encompasses both theoretical
foundations and practical applications, with extensive literature available on its principles and implementations [22].
In addition, traditional fuzzy VIKOR utilized distance to represent the closeness to the ideal solution, replacing
distance with projection may be more appropriate. But, no study has integrated projection and VIKOR method under
picture fuzzy environment [23]. The current research holds significance in the context of watersheds as it has adapted
VIKOR to facilitate logical decision-making. Our evaluation of environmental impact criteria often reveals
contradictions among them. To address these conflicts, we have developed a reconciliation ranking system. Our
approach employs modified VIKOR methods, along with regret measures, to identify and implement compromise
solutions effectively [24]. In light of the significant growth observed, the incorporation of recent VIKOR applications
stands out among various initiatives. Our motivation for conducting this review stems from the desire to enrich existing
literature and to set a course for forthcoming research endeavors [25]. The motivation behind this article lies in the
need to enhance the VIKOR system within a spherical fuzzy environment. This involves assigning separate degrees
to members, non-members, and reluctance, with the constraint that the sum of their squares does not exceed a certain
threshold [26]. The third segment outlines the utilization of the VIKOR technique as the research methodology,
focusing on testing. Following this, the fifth section delves into data analysis, presenting and discussing the obtained
results. The article concludes by exploring the findings, managerial implications, and the significance of potential
avenues for future research [27]. The conclusion presented in this research is that the support system employs the
VIKOR system, which is a multi-attribute and multi-criteria decision-making method. The aim of using this system is
to collect information about all related data. The application of the VIKOR method is chosen because it is effective
for decision-making involving multiple criteria and attributes. It helps in determining and selecting efficient criteria
for decision-making processes [28]. A typical instance involves progress in terms of feasibility and environmental
conservation. The connection between these two objectives is crucial. The ideal solution is the favored option, but
often, achieving this alternative is improbable or unattainable in most scenarios [29]. This paper addresses the issue
of incomplete substitution values and incompleteness within a hierarchically structured problem scale that utilizes
weights. We introduce a novel VIKOR method to handle the complexity of decision problems. This approach involves
identifying the essential elements of the problem, offering an efficient means of addressing setup intricacies [30].

4. ANALYSIS AND DISCUSSION

TABLE 1. Determination of best and worst value of High Voltage and Insulation Technology using VIKOR method

Electrical Performance Thermal Performance lg/{:é:;;nhlcal Environmental Resistance
Gas Insulated Switchgear (GIS) 10.801 50.632 45.062 25.036
Solid Insulation Materials 36.421 12.302 17.025 23.632
Vacuum Insulation 23.451 32.123 65.462 52.304
Eco-friendly Insulating Gases 15.023 16.026 96.543 62.123
Solid-State Switching Devices 63.925 15.202 85.63 16.123
Best 10.801 50.632 96.543 16.123
Worst 63.925 12.302 17.025 62.123

Table 1 shows the High Voltage and Insulation Technology for VIKOR method. Electrical Performance, Thermal
Performance, Mechanical Strength and Environmental Resistance Evaluation. Gas Insulated Switchgear (GIS), Solid
Insulation Materials, Vacuum Insulation, Eco-friendly Insulating Gases, Solid-State Switching Devices is the Best
and Worst Value.
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FIGURE 1. Determination of best and worst value of High Voltage and Insulation Technology

Figure 1 shows the High Voltage and Insulation Technology for VIKOR method. Gas Insulated Switchgear (GIS),
Solid Insulation Materials, Vacuum Insulation, Eco-friendly Insulating Gases, Solid-State Switching Devices it is seen
that Gas Insulated Switchgear (GIS) is showing the Best value for Electrical Performance and Solid-State Switching
Devices is showing the Worst value. Gas Insulated Switchgear (GIS) is showing the Best value for Thermal
Performance and Solid Insulation Materials is showing the Worst value. Eco-friendly Insulating Gases is showing the
Best value for Mechanical Strength and Solid Insulation Materials is showing the Worst value. Solid-State Switching
Devices is showing the Best value for Environmental Resistance and Eco-friendly Insulating Gases is showing the
Worst value.

TABLE 2. Calculation Sj and Rj

Electrical Thermal Mechanical | Environmental

Performance | Performance | Strength Resistance Sj Rj
Gas Insulated Switchgear (GIS) 0 0 0.161853 0.04844 0.210294 | 0.161853
Solid Insulation Materials 0.120567 0.25 0.25 0.04081 0.661377 0.25
Vacuum Insulation 0.059531 0.120721 0.097717 0.196636 0.474605 | 0.196636
Eco-friendly Insulating Gases 0.019869 0.225711 0 0.25 0.49558 0.25
Solid-State Switching Devices 0.25 0.231085 0.03431 0 0.515395 0.25

Table 2 shows A comparative assessment of five insulations and switching technologies, namely gas insulated
switchgear (GIS), solid insulation materials, vacuum insulation, environmentally friendly insulation gases and solid-
state switchgear, across electrical, thermal, mechanical and environmental performance parameters, with overall
scores (Sj) and ranking values (Rj). Gas insulated switchgear (GIS) shows moderate mechanical strength (0.161853)
and limited environmental resistance (0.04844), with an overall score (Sj) of 0.210294. Its low electrical and thermal
values indicate relatively weak performance in those aspects. Solid insulation materials show strong thermal (0.25)
and mechanical (0.25) performance, contributing to the highest overall score (Sj = 0.661377) and the best ranking (Rj
= 0.25). This indicates that they provide consistent and reliable performance across most criteria. Vacuum insulation
performs well in environmental compatibility (0.196636), with moderate values in other categories, giving it a
respectable score o (0.474605).
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FIGURE 2. Calculation Sj, Rj

Figure 2 shows the Calculation Sj and Rj presents two pie that visually explain the distribution of performance criteria
contributing to the overall evaluation. The left pie chart represents the calculation of Sj (overall score), while the right
pie chart represents Rj (ranking value or relative weight). In the left chart, the largest portion (64%) clearly dominates,
indicating that one performance parameter contributes most significantly to the Sj value. The next largest portion
(28%) shows moderate contribution, while a smaller segment (8%) reflects minimal influence. One parameter shows
0%, meaning it has no contribution in that specific evaluation. This uneven distribution suggests that the overall
performance score is heavily influenced by a single dominant factor rather than being evenly balanced across all
criteria. In the right pie chart (Rj), the contributions appear more balanced. The largest share is 36%, followed by 28%,
indicating a more distributed weighting system among the parameters. Compared to Sj, Rj reflects a fairer comparative
ranking where multiple criteria meaningfully affect the final decision.

TABLE 3. Final Result of Calculation Qj

Sj Rj Qj Rank
Gas Insulated Switchgear (GIS) | 0.420587 | 0.210294 0 5
Solid Insulation Materials 0.952187 | 0.661377 | 0.962266 1
Vacuum Insulation 0.867876 | 0.474605 | 0.681926 3
Eco-friendly Insulating Gases 0.99558 | 0.49558 | 0.816223 2
Solid-State Switching Devices 0.765395 | 0.515395 | 0.638025 4

Table 3 shows provides a comparative assessment of five power system technologies based on Sj (performance score),
Rj (comparative weight or ranking index), Qj (compromise or final evaluation value) and their final ranking. Gas
insulated switchgear (GIS) records the lowest Sj value (0.420587) and Rj of 0.210294, with Qj equal to 0. As a result,
itranks 5th, indicating a relatively weak overall performance among the alternatives. Solid insulation materials achieve
the highest Sj (0.952187) and the highest Rj (0.661377) with a Qj value of 0.962266. This strong performance across
all indices places them in 1st place, making them the most favorable option in this assessment. Environmentally
friendly dielectric gases show the highest Sj value (0.99558) and competitive Rj (0.49558), resulting in a Qj of
0.816223, ranking 2nd. This reflects the best overall performance and also has strong environmental benefits. Vacuum
insulation ranks 3rd with moderate scores (Sj = 0.867876, Rj = 0.474605), indicating balanced but slightly less
compromised performance.
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FIGURE 3. Calculation Sj, Rj and Qj

Figure 2 Shows the “Calculating Sj, Rj and Qj” provides a visual comparison of five power system technologies using
percentage distributions. The large pie chart shows the contribution of each alternative to the combined performance
indices, while the smaller section. emphasizes the selected Qj (compromise ranking) values. From the main pie chart,
environmentally friendly insulating gases occupy the largest portion at 44%, indicating the strongest overall
contribution among all alternatives. This indicates the best combined performance in terms of Sj, Rj and Qj. Solid
insulation materials follow with 24%, reflecting their high overall score and best ranking position. Vacuum insulation
is at 22%, showing stable to moderate performance compared to the leading options. Gas insulated switchgear (GIS)
only represents 10%, confirming its relatively weak performance and low ranking in the assessment. The small chart
highlights 25% and 19%, which further compares the Qj values of the selected technologies, emphasizing the
differences in compromise solutions. Solid-state switching devices show a modest contribution.

Rank

® Gas Insulated Switchgear
(GIS)
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® Vacuum Insulation

Eco-friendly Insulating Gases

m Solid-State Switching
Devices

FIGURE 3. Rank

Figure 3 Shows the "Ranking" the comparative ranking distribution of five power system technologies based on their
final evaluation results. Each segment represents the proportional position of an alternative in the ranking. The largest
segment, 33%, corresponds to gas insulated switchgear (GIS). Despite the previous performance comparisons, this
chart reflects its relative share in the ranking distribution structure. The second largest share, 27%, belongs to solid-
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state switching devices, indicating a strong competitive position among the alternatives. Vacuum insulation is 20%,
showing a moderate ranking performance. Meanwhile, environmentally friendly insulation gases contribute 13%,
reflecting a relatively small share in this particular ranking-based visualization. The smallest segment, 7%, represents
solid insulation materials, indicating a low proportional share in this particular ranking.

5. CONCLUSION

This change occurred due to its ability to withstand higher operating temperatures and offer better control over
performance. XLPE cables can be manufactured using extrusion technology, which ensures high quality and efficient
production. These developments underscore the continuous evolution of MV and ultra-high voltage technologies,
addressing challenges and driving progress in the power distribution sector. The primary purpose of an insulator is to
prevent the flow of electricity between voltage-carrying conductors, thus maintaining electrical isolation and safety.
Additionally, insulators often need to withstand mechanical, thermal, and chemical stresses. An appropriately
condensed air-insulated substation, situated on the land at hand, often encounters limitations. However, it presents a
financially efficient remedy. For instance, expanding existing substations within their limits effectively summarizes
the conversion process. This method, involving gradual expansions, addresses concerns regarding security and
functionality. The findings outlined in this research paper pertain to flat and cylindrical geometries under high voltage
conditions. While these results may not be directly relevant to cable insulation, the paper serves a distinct purpose in
enhancing cryogenic insulation performance. We propose a modified VIKOR method that accommodates alternatives
categorized into four distinct types based on their criteria: alternatives with common criteria, those without common
criteria, those combined with common criteria, and those with unusual criteria. In scenarios where the aim is to
enhance outcomes, the VIKOR method proves suitable. The primary benefit of the VIKOR method lies in its ability
to prioritize the "majority" maximum group. Moreover, it can mitigate personal grievances by addressing the
opponent's minimum application. The motivation behind this article lies in the need to enhance the VIKOR system
within a spherical fuzzy environment. We introduce a novel VIKOR method to handle the complexity of decision
problems. This approach involves identifying the essential elements of the problem, offering an efficient means of
addressing setup intricacies

REFERENCES

[1]. Sun, Jiaqi. "Development Status of High Voltage Insulation Technology." In Journal of Physics: Conference Series, vol.
1549, no. 5, p. 052001. IOP Publishing, 2020.

[2]. Rakesh Mittapally. “Assessing Normality in Healthcare Expenditure Data: A Shapiro-Wilk Test Approach In P”thons."
International Journal of Computer Science and Data Engineering 2, no. 4 (2025): 1-8.

[3]. Andritsch, Thomas, Alun Vaughan, and Gary C. Stevens. "Novel insulation materials for high voltage cable
systems." IEEE Electrical Insulation Magazine 33, no. 4 (2017): 27-33.

[4]. Vimala Saravanan, Poonkodi Sathiyamoorthy, M. Ramachandran, Chitra Periyasamy, "Role of Technology in Lottery
Innovation and Expansion by using WSM Method" Computer Science, Engineering and Technology, 3(3), 2025, 121-
129.

[5]. Riechert, Uwe, and Walter Holaus. "Ultra high-voltage gas-insulated switchgear—a technology milestone." European
Transactions on Electrical Power 22, no. 1 (2012): 60-82.

[6]. Metwally, Ibrahim A. "Technology progress in high-voltage gas-insulated substations." IEEE Potentials 29, no. 6 (2010):
25-32.

[7]. Swathi, Madhavan, and R. Dhayalakrishnan. "Bots and books: How artificial intelligence is shaping contemporary
literature." Contemporaneity of English Language and Literature in the Robotized Millennium 3, no. 2 (2024): 1-4.

[8]. Tirumala Rao Gundala "Oracle OIPA Cloud Migration Analysis: Machine Learning Models for Predicting Resource
Utilization and Success Outcomes." International Journal of Artificial intelligence and Machine Learning 2, no. 3 (2024):
1-8.

[9]. He, Jinliang, and Yao Zhou. "Progress in eco-friendly high voltage cable insulation materials." In 2018 12th International
Conference on the Properties and Applications of Dielectric Materials ICPADM), pp. 11-16. IEEE, 2018.

[10].Lesaint, Cédric, Vetle Risinggéard, Jorunn Helto, Hans H. Saternes, Qystein Hestad, Sverre Hvidsten, and Wilhelm R.
Glomm. "Self-healing high voltage electrical insulation materials." In 2014 IEEE Electrical Insulation Conference (EIC),
pp. 241-244. IEEE, 2014.

[11].Kind, Dieter, Hermann Kérer, Dieter Kind, and Hermann Kérner. "Insulating Materials in High-Voltage
Technology." High-Voltage Insulation Technology: Textbook for Electrical Engineers (1985): 62-96.

[12].Rakesh Mittapally, “Data-Driven Prediction of Mechanical Properties in 3D-Printed Composites Using Hybrid Machine
Learning Models.” Journal of Data Science and Information Technology 2, no. 2 (2025): 1-16.

[13].Yang, Xiao, Xiaolei Zhao, Jun Hu, and Jinliang He. "Grading electric field in high voltage insulation using composite
materials." IEEE Electrical Insulation Magazine 34, no. 1 (2018): 15-25.

Copyright@ REST Publisher 17



Nathiva Murali et.al / Building Materials and Engineering Structures, 3(4), December 2025, 10-19

[14].Stygar, W. A, J. A. Lott, T. C. Wagoner, V. Anaya, H. C. Harjes, H. C. Ives, Z. R. Wallace et al. "Improved design of a
high-voltage vacuum-insulator interface." Physical review special topics-Accelerators and beams 8, no. 5 (2005): 050401.

[15].George, Diana, R. Navya, and V. Vinitha. "Next-Gen Air Quality Index Forecasting with Hybrid Machine Learning
Models and Cloud Synergy." International Journal of Engineering Trends and Technology 73, no. 8 (2025).

[16].Cookson, Alan H. "Role of electrical insulation in the design and operation of high voltage equipment." In Proceedings
of 5th International Conference on Properties and Applications of Dielectric Materials, vol. 1, pp. 1-5. IEEE, 1997.

[17]. Anusuya Mohan, Soniya Sriram, Chandrasekar Raja, M. Ramachandran, "Optimizing Material Selection for Automotive
Fenders Using the WASPAS Method: A Life Cycle Engineering Approach" REST Journal on Emerging trends in
Modelling and Manufacturing, 11(2), 2025, 64-74.

[18].Albano, Maurizio, A. Manu Haddad, Huw Griffiths, and Paul Coventry. "Environmentally friendly compact air-insulated
high-voltage substations." Energies 11, no. 9 (2018): 2492.

[19].Bulinski, Alexander, and John Densley. "High voltage insulation for power cables utilizing high temperature
superconductivity." IEEE Electrical Insulation Magazine 15, no. 2 (1999): 14-22.

[20].Chen, George, Miao Hao, Zhigiang Xu, Alun Vaughan, Junzheng Cao, and Haitian Wang. "Review of high voltage direct
current cables." CSEE Journal of Power and Energy Systems 1, no. 2 (2015): 9-21.

[21].Masood, Junaid, Muhammad Shahzad, Zahoor Ali Khan, Vishesh Akre, Amala VijayaSelvi Rajan, Sheeraz Ahmed, and
Fawad Masood. "Effective classification algorithms and feature selection for bio-medical data using [oT." In 2020 Seventh
International Conference on Information Technology Trends (ITT), pp. 42-47. IEEE, 2020.

[22].Karthik Perikala, “Architecting Retail-Scale Vector Store Systems for Agentic Generative Al”, International Journal of
Computer Engineering and Technology (IJCET), 17(1), 2026, 1-14. DOI: 10.34218/IJCET 17 01 001

[23].Shioiri, T., J. Sato, T. Ozaki, O. Sakaguchi, T. Kamikawaji, M. Miyagawa, M. Homma, and K. Suzuki. "Insulation
technology for medium voltage solid insulated switchgear." In 2003 Annual Report Conference on Electrical Insulation
and Dielectric Phenomena, pp. 341-344. IEEE, 2003.

[24].Karady, George G., M. Argin, F. Rahmatian, and A. H. Rose. "Polyurethane foam application for high voltage insulation."
In The 17th Annual Meeting of the IEEE Lasers and Electro-Optics Society, 2004. LEOS 2004., pp. 526-529. IEEE, 2004.

[25].Navya, R., and R. Devaraju. "A Systematic Survey on Radar Target Detection Techniques in Sea Clutter Background." In
Smart Computing Techniques and Applications: Proceedings of the Fourth International Conference on Smart Computing
and Informatics, Volume 2, pp. 327-336. Singapore: Springer Singapore, 2021.

[26].Divya Soundarapandian, “Machine Learning Algorithms for Optimizing Search Personalization and Site Reliability in E-
Commerce Platforms: A Comparative Analysis of Linear Regression, SVR, and AdaBoost”, Journal of Artificial
Intelligence and Machine Learning, 3(4), 2025, 1-7.

[27].Bulinski, A., E. So, S. Bamji, Y. Chen, J. Densley, and J-M. Braun. "Diagnostic measurements of high voltage insulation
using current comparator technology." In Proceedings of 1994 IEEE International Symposium on Electrical Insulation,
pp. 115-118. IEEE, 1994.

[28]. Althaus, Robert H. "Field Test of 15-kV Cable Terminations." IEEE Transactions on Power Apparatus and Systems 11
(1968): 1950-1956.

[29]. Algassemi, Shaikha, Yoney Kirsal Ever, and Amala V. Rajan. "Maturity level of cloud computing at HCT." In 2017
Fourth HCT Information Technology Trends (ITT), pp. 5-8. IEEE, 2017.

[30].Kim, Jong Hyen, and Byeong Seok Ahn. "Extended VIKOR method using incomplete criteria weights." Expert Systems
with Applications 126 (2019): 124-132.

[31]. Anvari, Alireza, Norzima Zulkifli, and Omid Arghish. "Application of a modified VIKOR method for decision-making
problems in lean tool selection.”" The international journal of advanced manufacturing technology 71 (2014): 829-841.

[32].Kandula, Nagababu. "Innovative Fabrication of Advanced Robots Using The Waspas Method A New Era In Robotics
Engineering." IJRMLT 1 (2025): 1-13.

[33].Karthik Perikala, “A Modular Benchmarking Framework for Evaluating LLM-Based Agent Applications”, International
Journal of Research in Computer Applications and Information Technology (IJRCAIT), 9(1), 2026, 1-14. DOI:
https://doi.org/10.34218/IJRCAIT_09_01_001

[34].Opricovic, Serafim. "Fuzzy VIKOR with an application to water resources planning." Expert Systems with
Applications 38, no. 10 (2011): 12983-12990.

[35]. Tavana, Madjid, Reza Kiani Mavi, Francisco J. Santos-Arteaga, and Elahe Rasti Doust. "An extended VIKOR method
using stochastic data and subjective judgments." Computers & Industrial Engineering 97 (2016): 240-247.

[36].Park, Jin Han, Hyun Ju Cho, and Young Chel Kwun. "Extension of the VIKOR method to dynamic intuitionistic fuzzy
multiple attribute decision making." Computers & Mathematics with Applications 65, no. 4 (2013): 731-744.

[37]. Wang, Le, Hong-yu Zhang, Jian-qiang Wang, and Lin Li. "Picture fuzzy normalized projection-based VIKOR method for
the risk evaluation of construction project." Applied Soft Computing 64 (2018): 216-226.

[38].Chang, Chia-Ling, and Chung-Hsin Hsu. "Applying a modified VIKOR method to classify land subdivisions according
to watershed vulnerability." Water Resources Management 25, no. 1 (2011): 301-309.

[39].Gul, Muhammet, Erkan Celik, Nezir Aydin, Alev Taskin Gumus, and Ali Fuat Guneri. "A state-of-the-art literature review
of VIKOR and its fuzzy extensions on applications." Applied soft computing 46 (2016): 60-89.

[40].Kandula, Nagababu. "Gray Relational Analysis of Tuberculosis Drug Interactions A Multi-Parameter Evaluation of
Treatment Efficacy." Journal of Computer Science Applications and Information Technology 8 (2), (2023), 1-10.

Copyright@ REST Publisher 18



Nathiva Murali et.al / Building Materials and Engineering Structures, 3(4), December 2025, 10-19

[41].Kutlu Glindogdu, Fatma, and Cengiz Kahraman. "A novel VIKOR method using spherical fuzzy sets and its application
to warehouse site selection." Journal of Intelligent & Fuzzy Systems 37, no. 1 (2019): 1197-1211.

[42].Swathi, Madhavan, and R. Dhayalakrishnan. "Bots and books: How artificial intelligence is shaping contemporary
literature." Contemporaneity of English Language and Literature in the Robotized Millennium 3, no. 2 (2024): 1-4.

[43]. Vahabzadeh, Ali Haji, Arash Asiaei, and Suhaiza Zailani. "Green decision-making model in reverse logistics using
FUZZY-VIKOR method." Resources, Conservation and Recycling 103 (2015): 125-138.

[44].Divya Soundarapandian, “Algorithmic Framework for Retail Media Optimization and Consumer Engagement
Enhancement”, Journal of Business Intelligence and Data Analytics, 1(3), 2024, 1-7.

[45].Siregar, Dodi, Heri Nurdiyanto, S. Sriadhi, Diana Suita, Ummul Khair, Robbi Rahim, Darmawan Napitupulu et al. "multi-
attribute decision making with VIKOR method for any purpose decision." In Journal of Physics: Conference Series, vol.
1019, p. 012034. IOP Publishing, 2018.

[46].Liao, Huchang, and Zeshui Xu. "A VIKOR-based method for hesitant fuzzy multi-criteria decision making." Fuzzy
Optimization and Decision Making 12, no. 4 (2013): 373-392.

[47].Kim, Jong Hyen, and Byeong Seok Ahn. "The hierarchical VIKOR method with incomplete information: Supplier
selection problem." Sustainability 12, no. 22 (2020): 9602.

[48]. Tirumala Rao Gundala, “Performance Optimization in Large-Scale Database Migration A MultiAlgorithm Assessment”,
Journal of Business Intelligence and Data Analytics, 1(3), 2024, 1-6.

Copyright@ REST Publisher 19



