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ABSTRACT  

This paper investigates the potential impact of weather on power line 
communication (PLC) based systems concerning Throughput. A proposed multi-
linear regression-based neural network (MLR-NN) model predicts regional 
performance of PLC-based data transmission in Malaysia and Nigeria. The paper 
evaluates the prediction using ITU–T G.9960 which recommends 85–98% 
Throughput performance for wireline-based technologies like PLC. This paper con- 
siders related works from US and China for comparison. The regional performance 
prediction in Peninsular Malaysia is 71.62%, while Nigeria’s regions; Northeast 
(99.97%), Northwest (79.85%), Northcentral (96.59%), Southeast (81.89%), 
Southwest (86.32%), and Southsouth (74.46%). Wind analysis in Eastern China 
showed a high data fitness value (0.995), while in Malaysia (0.985) and Nigeria’s 
regions (0.980–0.989). Thunderstorms analysis in Southwest US showed lower 
data fitness (0.630) compared to Malaysia (0.970) and Nigeria’s regions (0.870–
0.980). The data fitness (R-square) describes suitability, and strength for reliable 
ML-based analysis as utilized in this paper. 

 
Keywords: Power Line Communication (PLC),  Weather,  Throughput MLR-NN,  Malaysia, 
Nigeria 

 
INTRODUCTION 

Power Line Communication (PLC) is a promising technology that supports data transmission 
over traditional power distribution lines. The primary function of power lines is to supply stable 
electricity. Power industries can also utilize the lines to deliver reliable communication data. The 
technology transmits high-frequency through electrical infrastructure. Power lines support 
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waves at higher frequencies and, therefore, when combined with modulating these signals, can 
give rise to PLC [49]. PLC allows traditional power consumers to enjoy communication data 
[33]. It utilizes an operating frequency of 30 Hz – 2500 MHz, splitting into 30 Hz –500 kHz and 
10 MHz–2500 MHz for narrow and broadband PLC-based data transmission, respectively, while 
operating data rates of PLC are 120 bps – 1 Mbps and 10 Mbps – 1.8 Gbps for narrow and 
broadband, respectively [26]. For quality data transmission, practical and industry-specific 
signal-to-noise ratio (SNR) is 20 dB and above [24]. PLC has several applications, such as in; 
smart grid system, systems, resource allocation, utility management remote monitoring, 
metering system, supervisory and control, hybridization, cybersecurity, etc. [11]. The capability 
of PLC-based transmission depends on a number of factors including; power and data 
technology, line quality, equipment, line and load capacity, network resources and 
requirements, modulation and coding schemes, error correction mechanisms, environment, 
and so on [20]. PLC technology offers a promising future in communication by ensuring stable 
communication. For effective implementation, it requires several considerations, such as cable 
type, range, noise, topology, cross-bonding, etc. [21]. The PLC-based transmission system is 
utilized to provide stable power and reliable data. 
 
The environment has the potential to cause challenges that affect the stability and reliability of 
power and communication data, respectively, over a PLC-based network system. The 
environmental challenges are mostly natural; driven by weather. Other challenge-causing factors 
include; trans- mission distance, construction, industries, pollution, corrosion, existing 
technologies, licenses, standards, etc.). Adverse weather conditions affect the performance of 
communication networks; hence, there is a need to investigate such conditions to optimize 
networks to make them robust to the changing weather conditions [15]. The effect of weather 
conditions such as solar radiation, humidity, temperature, and rain is important to analyze the 
impact on propagation [16]. Weather-related events are responsible for about 50 percent of the 
disruptions of electrical power grid. Such events continue to disrupt power lines [18]. Weather 
conditions along over-head power lines change significantly, which causes a significant impact 
on line ampacity [19]. Varying weather conditions affect the conductivity of power lines for 
effective transmission. These conditions are emergencies (wildfires, rain, humidity, storms, 
temperature, wind, etc.) that require absolute attention to reduce their impact on 
communication infrastructures [12]. Scientists expect Malaysia to experience stronger tropical 
cyclones due to rising temperatures linked to climate change [26]. Apart from technical 
considerations and due to the concern of transmitting data over high- voltage lines, Malaysia’s 
Tenaga Nasional Berhad (TNB) formalize structure of PLC systems at higher data rates over 1 
Mbps [21]. The multiple ecological zones in Nigeria have created a wide range of practices that 
are affected by climate change [39]. Weather has the potential to influence communication data 
by causing several transmission-related challenges such as interference, attenuation, loss, and 
disruption. The challenges vary depending on main and significant weather conditions. Due to 
differences in climatic characteristics, weather conditions vary in Malaysia and Nigeria, and as 
such, their potential impact differs regionally. 
 
The contribution of this paper includes; 

• Investigation of multiple and significant weather conditions (air pressure, 
thunderstorm, rainrate, windspeed, relative humidity, temperature, etc.) that 
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potentially influence data transmission rate over PLC- based power lines in Peninsular 
Malaysia and Nigeria. 

• Investigation of network specifications of PLC system regarding data transmission such 
as operating frequency, Throughput, SNR, etc. 

• Proposes an ’MLR-NN’, a multi-linear regression based on neural network technique of 
machine learning (ML) that analyzes impact of weather on PLC system with respect to 
data transmission rate. 

 
DATA AND METHOD 

This paper utilizes a mathematical (regressive) relation- ship between weather conditions to 
analyze their impact on PLC-based data transmission. It proposes a multi-linear regression-
based neural network (MLR-NN) model that explores the influence of significant weather 
conditions on PLC-based transmission regarding data transmission rate (Throughput). 
Regional historical weather is obtained from the Universiti Putra Malaysia (UPM) and the 
Nigerian Meteorological Agency (NiMET) for Peninsular Malaysia and Nigeria, respectively. 
 
Regions of Interest 
This paper considers two geographical locations: Peninsular Malaysia, and Nigeria. Malaysia is 
a Southeast Asian country characterized with Tropical Rain- forest Climate which has extreme 
weather such as rainfall, thunderstorms, humidity, temperatures, and so on. Malaysia’s climate 
is sub-categorized into Equatorial and Monsoon at Peninsular (West coast) and East coast; 
respectively [50]. Nigeria, located in the western part of Africa, has six different regional 
climates with varying characteristics [47]. Nigeria’s Northeast region experiences a warm 
desert (arid) climate character- ized by extreme temperatures, high wind and storms, and low 
rainfall. Northwest has a semi-arid (semi-desert) climate with features such as; high 
temperature, high wind/storm, and low rainfall. The Northcentral region has a tropical Savannah 
climate characterized by moderate weather. The southern regions (Southeast, Southwest, and 
Southsouth) experience Tropical Rainforest (Monsoon) climate characterized by frequent 
rainfall and thunderstorms, high air pressure and wind speed. 
 
The figure shows the geographical regions (Peninsular Malaysia and the six Nigerian regions) 
considered in the paper. 
 

 
Figure 1: Regions of interest in Malaysia and Nigeria 
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Malaysian and Nigerian regions have variations in physical and climatic characteristics which 
have varying impact on data transmission rate (Throughput) over weather-exposed power 
lines. 
 
Parameters 
Relevant parameters were processed using ML to develop the model proposed in this paper. 
They comprise historical weather conditions, and some adopted PLC-based transmission 
specifications (operating frequency, Throughput, signal-to-noise ratio (SNR), etc.). Processing of 
the parameters analyzes their potential impact on PLC-based Through- put. The design and 
performance parameters are described in Figure 2 below. 
 

 
Figure 2: Parameters 

 
The design parameters which consist of regional weather conditions were collected from UPM 
and NiMET for Peninsular Malaysia and Nigeria respectively. Main transmission specifications 
of PLC system were also involved in the analysis. The specifications were adopted from existing 
works that discuss a broad overview of PLC concept and its practical requirements [24, 25]. 
 

Table 1: Parameters. 
Parameter Range Unit 
Humidity 20 – 98 % 
Air Pressure 953.80 – 1053.80 hPa 
Rainrate 0.01 – 64 mm/hr 
Temperature 9.00 - 39.20 °C 
Windspeed 4.00 – 16.00 km per hour 
Thunderstorms 1.00 – 29.00 Thunder-Days per Month 
Frequency 0.000003 – 2500 MHz 
Throughput 0.00 – 1800 Mbps 
SNR 0 - 20 dB 

Sources: UPM (2024), NiMET (2024), [24], [25] 

 
Proposed ’Multi-Linear Regression-based Neural Network (MLR-NN)’ Model 
The proposed model, MLR-NN, is a multi-linear regression-based model developed from the 
neural network technique of machine learning. It aims to analyze the impact of multiple and 
significant weather conditions on PLC-based transmission concerning data rate in Malaysia and 
Nigeria. 
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Figure 3: 2-Layer Structure of MLR-NN 

 
Figure 3 shows structure of the MLR-NN describing the design parameters (weather and 
transmission specifications), ML-based data transformation, and performance parameter 
(Throughput). 

 
MLR-NN is structured in a 2-layer architecture. The function of each layer is described below; 

• Layer 1 takes in the parameters for ML–based task of predicting impact analysis. It 
consists of the significant weather conditions (represented by X1–X6), and PLC-based 
transmission specifications (such as Throughput, and SNR) adopted from existing 
research [24, 25]. 

• Layer 2 enables the model to learn and train on the parameters to provide reliable 
prediction. 

 

 
Figure 4: Development Process of MLR-NN model 
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Figure 4 shows the development process of MLR-NN. Dataset consists of historical weather 
conditions collected from UPM and NiMET for Malaysia and Nigeria respectively. The dataset 
also comprises some PLC-based transmission specifications adopted from existing works [24, 
25]. MLR-NN analyses the weather impact at each Malaysia and Nigerian region. 
 
The ML aspect of MLR-NN predicts the weights of the parameters (Table 1). The weight 
quantifies the heaviness of potential impact of each parameter on the transmission. Regression 
assessment is carried out using the predicted weights to analyze the impact of weather 
conditions on PLC-based power transmission systems. 
 
Fundamental Equation 
The impact of regional weather conditions on PLC-based data transmission is assessed based 
on the re- aggressive relationship between the parameters (weather and transmission) as 
described in Equation 1. 
 

                                     T = To.e−(a1X1 + a2X2 + a3X3 +. . . +  anXn)                                        (1) 
 
where: 
’T’ is a throughput (Mbps) been impacted by weather conditions, ’To’ is the reference 
operational Throughput, ’e’ is the transformational function that processes the decaying impact 
of weather on Throughput, ’X’ represents a parameter (weather or transmission), and ’a’ 
represents weight of parameter in impacting PLC system. 

 
RESULTS 

Weather analysis aims to assess its regional influence on PLC-based systems with respect to 
data transmission rate (Throughput). The dataset is validated using real-time weather 
processing and appropriate electronic equipment. This section provides simulated results on 
the potential impact of weather conditions on a PLC-based transmission system in selected 
Malaysian and Nigerian regions. MLR-NN is not limited to Malaysia and Nigeria only; it can be 
deployed to other communication technologies and regions with additional weather and 
transmission information. The results are categorized into assessment of regional spread of 
weather conditions on the PLC system regarding data transmission, and predictions of weights 
of the parameters utilized in the analysis. 
 
Weather Spread on PLC-based Transmission 
Regional regressive assessment is carried out using a MATLAB script to show a prediction on 
distribution of significant weather conditions on PLC-based transmission systems (with 
reference to recommended ITU-T G.9960 transmission specifications) in Peninsular Malaysia 
and Nigeria. 
 
Figures 5 to 11 show prediction on the spread of significant weather conditions on PLC-based 
transmission. The figures describe distribution of regional weather conditions on PLC-based 
transmission. The distribution proves that as the conditions spread, they potentially cause 
impact on the transmission. The spread of the conditions is within the range of PLC-based 
transmission range. 
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Figure 5: Weather Spread (Peninsular 

Malaysia) 
Figure 6: Weather Spread (Northwest, Nigeria) 

  
Figure 7: Weather Spread (Northeast, Nigeria) Figure 8: Weather Spread (Northcentral, 

Nigeria) 

  

Figure 9: Weather Spread (Southwest, Nigeria) Figure 10: Weather Spread (Southeast, Nigeria) 

 

 

Figure 11: Weather Spread (Southsouth, 
Nigeria) 
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Weighting of Parameters 
This subsection describes how MLR-NN utilizes ML to predict the weight of parameters (Table 
1). The weights are quantification coefficients that indicate the heaviness of parameters 
(weather and trans- mission specifications) in analyzing their impact on the PLC data 
transmission. The predicted weights are analytically utilized to regressively assess (Equation 1) 
the effect of regional weather conditions on PLC-based systems concerning data rate 
(Throughput) in Peninsular Malaysia and Nigeria. The prediction is developed using a Python 
script that is supported on the Google Colab. 
 
Figure 3 shows the structure of the proposes MLR-NN model been utilized in this paper. 
The figure describes ML processing on parameters (weather conditions and transmission 
specifications). The ridge regression feature is considered during the ML training based (neural 
network regression) because of its data features’ inclusive advantage. The ridge adds a penalty 
term that shrinks competing data features towards zero without eliminating them, thereby 
allowing every data feature to contribute in the prediction. 
 
Table 2 provides the predicted weights of the parameters involved in the analysis. A weight 
describes heaviness and significance of a particular parameter in influencing the PLC-based 
transmission. In the analysis, the smaller a weight of a parameter is, the significant and heavy 
such parameter is. 
 

Table 2: Predicted Weights of Parameters. 
Parameter  Weight 

 Peninsular Malaysia  

Rainrate  0.0154 

Air Pressure  0.0394 
Temperature  0.0123 
Humidity  -0.0764 
Windspeed  0.1306 
Thunderstorms  0.2770 
SNR Northwest, Nigeria -3.4557 

Rainrate  4.2566 

Air Pressure  -0.0211 
Temperature  0.1305 
Humidity  -0.1112 
Windspeed  -0.1702 
Thunderstorms  0.1098 
SNR  -8.7479 
 Northeast, Nigeria  

Rainrate  2.2184 

Air Pressure  0.3464 
Temperature  0.1786 
Humidity  -0.0350 
Windspeed  0.0226 
Thunderstorms  0.0169 
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SNR  -8.1835 
 Northcentral, Nigeria  

Rainrate  1.39734 

Air Pressure  0.3840 
Temperature  0.4553 
Humidity  0.0026 
Windspeed  0.1447 
Thunderstorms  0.0070 
SNR Southwest, Nigeria -7.44705 
Rainrate  2.0308 

                                     Air Pressure  -1.2101 
Temperature  -0.7970 
Humidity  -0.1364 
Windspeed  0.8421 
Thunderstorms  -0.0756 
SNR  -8.5439 
 Southeast, Nigeria  

Rainrate  -3.4981 

Air Pressure  0.0871 
Temperature  0.0172 
Humidity  -0.0522 
Windspeed  0.4994 
Thunderstorms  0.1206 
SNR  -5.7099 
 Southsouth, Nigeria  

Rainrate  -0.0455 

Air Pressure  0.3742 
Temperature  0.5289 
Humidity  0.0097 
Windspeed  0.4264 
Thunderstorms  0.0062 
SNR  -8.0106 

 
Assessment of Weather Impact on PLC-based Transmission Systems 
The MLR-NN predicted weights of parameters are regressively processed to assess the overall 
potential impact of the regional weather conditions on transmission. With reference to PLC-
based transmission specifications. Equation 1 is utilized for the weather impact assessment. 
 
Figure 12 shows percentages of regional performance of Throughput as predicted in Peninsular 
Malaysia and Nigeria. 
 
The ITU-T G.9960 (2009-2023) standard recommends that performance of throughput should 
be 85- 98% for wireline networks such as PLC system, Ethernet, Telephone, etc. Throughput 
performance is predicted in Peninsular Malaysia to be 71. 62%, and in Northwest, Northeast, 
Northcentral, Southwest, Southeast and Southsouth regions of Nigeria is 79.85%, 99.97%, 
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96.59%, 86.32%, 81.89%, and 74.46% respectively. Prediction below the G.9960 
recommendations (85-98%) indicates that weather conditions of a particular region do not 
support favourable PLC- based data transmission. 
 

 
Figure 12: Throughput performance under potential impact of weather in Peninsular Malaysia 

and Nigeria. 

 
Regressive analysis was carried out to assess impact of wind characteristics on transmission 
line in eastern region of China [45]. Considering the wind, Table 3 compares computational 
performance of ML process in China and regions of interest in this paper. 
 

Table 3: ML-based Performance on the Impact of Wind on Transmission Lines 
Region Proposed Model R-Squared 
[45] RNDA 0.995 
Peninsular Malaysia MLR-NN 0.985 
Northwest, Nigeria MLR-NN 0.953 
Northeast, Nigeria MLR-NN 0.980 
Northcentral, Nigeria MLR-NN 0.966 
Southwest, Nigeria MLR-NN 0.984 
Southeast, Nigeria MLR-NN 0.989 
Southsouth, Nigeria MLR-NN 0.978 

where: RNDA: Regressive Nonlinear Dynamic Analysis. MLR-NN: Multi-Linear Regression-based Neural Network. 

 
The R-square describes suitability and fitness, etc. of dataset being utilized in ML process. In both 
regions, dataset has shown suitability and fit into process (ML) indicated by R-square (0.9), 
hence; prediction is reliable. Regressive examination was carried out to analyze impact of 
thunderstorm on power transmission lines in Southwestern US [18]. The analysis shows that 
thunderstorms cause about 47% potential destructive impact on the transmission. Like in the 
analysis at Southwestern US, this paper examines thunderstorm by analyzing its potential 
impact in the regions of interest (Figure 1). 
 
Figures 13 to 19 show prediction on the potential impact of thunderstorms on transmission lines 
in Peninsular Malaysia and Nigeria. 
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Figure 13: Percentage impact of Thunderstorms on power transmission lines in Peninsular 

Malaysia (56.84%) 
 

  
Figure 14: Northwest-Nigeria (35.464%) Figure 15: Northeast-Nigeria ((78.074%) 

  
Figure 16: Northcentral-Nigeria (38.53%) Figure 17: Southwest-Nigeria (57.70%) 

  
Figure 18: Southeast-Nigeria (88.37%) Figure 19: Southsouth-Nigeria (67.85%) 
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Table 4 below summarizes the percentage of potential im- pact of thunderstorms in the 
Southwestern region of the United States and regions of interest in this paper (Figure 1). The 
computational performance of ML, as indicated by the value of R-squared obtained from 
Malaysian and Nigerian analysis, is higher than that of the US Southwest region. The ML 
computation carried out by MLR-NN shows strong suitability and fitness of the dataset, 
therefore, the prediction is reliable. 
 

Table 4: Regional Impact of Thunderstorms on Transmission Lines 
Region Proposed Model Impact (%) R-Square 
[18] RE 47.00 0.630 
Peninsular Malaysia MLR-NN 56.84 0.970 
Northwest, Nigeria MLR-NN 35.26 0.870 
Northeast, Nigeria MLR-NN 78.07 0.980 
Northcentral, Nigeria MLR-NN 38.53 0.907 
Southwest, Nigeria MLR-NN 57.704 0.956 
Southeast, Nigeria MLR-NN 88.37 0.971 
Southsouth, Nigeria MLR-NN 67.86 0.940 

where: RE: Regressive Examination, MLR-NN: Multi-Linear Regression-based Neural Network. 

 
CONCLUSION 

The paper investigates regional weather conditions that potentially impact data transmission 
of PLC-based systems. PLC is a wireline-based communication technology that supports data 
transmission over traditional power lines. Climate change changes weather patterns, making 
them more extreme and adverse, thereby causing a potential impact on transmission systems 
like PLC. In the paper, an ML-based regressive analysis is carried out to examine the influence of 
significant weather conditions on PLC-based system in Peninsular Malaysia and Nigeria and 
assess their impact on PLC-based transmission with respect to data rate (Throughput). 
 
Investigation on main eather conditions and PLC-based transmission specifications was carried 
out in order to analyze impact of weather on PLC-based transmission system with respect to 
communication data in Malaysia and Nigerian regions. The proposed model (MLR-NN) 
considers multiple weather conditions, analyzes their heaviness, and then regressively 
assesses their impact on PLC transmission. Regional predictions from Malaysia and Nigeria 
show the influence of extreme and varying weather conditions. Throughput performance is 
predicted as follows: Malaysia (71.62%), while Nigeria’s regions are Northeast (99.97%), 
Northwest (79.85%), Northcentral (96.59%), Southeast (81.89%), Southwest (86.32%), and 
Southsouth (74.46%). The predictions were evaluated based on ITU-T G.9960, which 
recommends 85-98% Throughput performance. Similar works (that analyze single or related 
weather condition(s)) were also used in the evaluation. 
 
The proposal (MLR-NN) provides weather-based references for implementing, maintaining, 
and optimizing regional PLC-based network systems. With additional weather and specific 
transmission information, MLR-NN analysis can Be transferred to other communication 
technologies and regions beyond Malaysia and Nigeria. 
 



 
 
 

 
 
 

170 

Vol 13, Issue 02, April - 2025 Transactions on Engineering and Computing Sciences (TECS) 

 

Services for Science and Education – United Kingdom 

Authorship Contribution 
➢ Muhammad Adamu - conceptualization, investigation, methodology, analysis, and 

original writing.  
➢ Aduwati Sali - resources, review, editing, supervision, and funding. 
➢ Oussama Messadi - validation, review and editing.  
➢ Nur Luqman Saleh - visualization, review and editing. 

 
Declaration of Competing Interest 
The authors have declared no competing interests. 
 
Data Availability 
Data will be made available on request. 
 
Acknowledgment 
The corresponding author (Muhammad Adamu) appreciates Nigeria’s Petroleum Technology 
Development Fund (PTDF) for the sponsorship of his education at Universiti Putra Malaysia 
(UPM). 
 
The authors acknowledge Geran Putra Berimpak for financial support (GPB/2023/9783500), 
Universiti Putra Malaysia (UPM), Serdang, Malaysia. 
 
References 
[1].  X. Xu, A. Zhan, and X. Li, "Design and implementation of street light control system based on power line carrier 

communication". Procedia Computer Sci, vol. 155, pp. 734–739, 2019, doi: 10.1016/j.procs.2019.08.106. 

[2]. W. Huang, T. Zhang, and X. Yao, "Optimization for sequential communication line attack in interdependent 
power-communication network", Physical A: Statistical Mechanics and its Applications, vol. 592, p. 126837, Apr. 
2022, doi: 10.1016/j.physa.2021.126837. 

[3]. N. Agrawal and P. K. Sharma, “Error performance of hybrid wireless-power line communication system,”, AEU - 
International Journal of Electronics and Communications, Oct. 2018, doi: 10.1016/j.aeue.2018.08.014. 

[4]. S. C. Pereira, I. R. S. Casella, C. E. Capovilla, A. J. Sguarezi Filho, and F. F. Costa, “Power line 
communication technology based on morphological filtering for machine-to-machine applications,” 
Computers Electrical Engineering, vol. 93, p. 107254, Jul. 2021, doi: 10.1016/j.compeleceng.2021.107254 

[5]. J. P. A. Yaacoub, J. H. Fernandez, H. N. Noura, and A. Chehab, “Security of Power Line Communication systems: 
Issues, limitations and existing solutions,” Computer Sci Rev, Feb. 2021, doi: 10.1016/j.cosrev.2020.100331.  

[6]. J. González-Ramos, A. Gallarreta, I. Angulo, I. Fernández, A. Arrinda, and D. de la Vega, “A review on the 
empirical characterization of the low voltage distribution grid as a communication channel for power line 
communications,” Sustainable Energy, Grids and Networks, vol. 36, p. 101217, Dec. 2023, doi: 
10.1016/j.segan.2023.101217. 

[7]. S. Vappangi and V. V. Mani, “A survey on the integration of visible light communication with power line 
communication: Conception, applications and research challenges,” Optik, Sep. 2022, doi: 
10.1016/j.ijleo.2022.169582. 



 
 
 

 
 
 

171 

Adamu, M., Sali, A., Messadi, O., & Saleh, N. L. (2025). Impact of Regional Weather on PLC-based Data Transmission in Peninsular Malaysia and 
Nigeria. Transactions on Engineering and Computing Sciences, 13(02). 158-173. 

URL: http://dx.doi.org/10.14738/tmlai.1302.18652 

 

[8]. Y. Sun et al., “The Evolving Technological Framework and Emerging Trends in Electrical Intelligence within 
Nuclear Power Facilities,” Processes, 2024, DOI: 10.3390/pr12071374. 

[9]. Z. Lai et al., “Impact of Meteorological Attenuation on Channel Characterization at 300 GHz,” Electronics 
(Basel). Jul. 2020. DOI: 10.3390/electronics9071115. 

[10]. N. Jeftenic, M. Simic, and Z. Stamenkovic, “Impact of Environmental Parameters on SNR and RSS in LoRaWAN,” 
in 2020 International Conference on Electrical, Communication, and Computer Engineering. 2020. DOI: 
10.1109/ICECCE49384.2020.9179250. 

[11]. J. Zhao and X. Yue, “Condition monitoring of power transmission and transformation equipment based 
on industrial internet of things technology,” Computer Communications, May 2020, doi: 
10.1016/j.comcom.2020.04.008 

[12]. A. Carreras-Coch, J. Navarro, C. Sans, and A. Zaballos, “Communication Technologies in Emergency Situations,” 
Electronics (Basel), vol. 11, no. 7, p. 1155, Apr. 2022, doi: 10.3390/electronics11071155. 

[13]. F. Liu, J. Pan, X. Zhou, and G. Y. Li, “Atmospheric Ducting Effect in Wireless Communications: Challenges 
and Opportunities,” Journal of Communications and Information Networks, Jun. 2021, doi: 
10.23919/JCIN.2021.9475120. 

[14]. X. Liu, B. Chen, C. Chen, and D. Jin, “Electric power grid resilience with interdependencies between power 
and communication networks – a review,” IET Smart Grid, Apr. 2020, doi: 10.1049/iet-stg.2019.0202. 

[15]. M. Pióro, E. Fitzgerald, I. Kalesnikau, D. Nace, and J. Rak, “Optimization of Wireless Networks for Resilience to 
Adverse Weather Conditions,” in Optimization of Wireless Networks for Resilience to Adverse Weather 
Conditions, 2020, pp. 523–556. doi: 10.1007/978-3-030-44685-7-2 

[16]. O. Elijah et al., “Effect of Weather Condition on LoRa IoT Communication Technology in a Tropical Region: 
Malaysia,” IEEE Access, 2021 DOI: 10.1109/ACCESS.2021.3080317. 

[17]. K. R. Cardoso, P. V. A. Freitas, P. V. G. Castellanos, J. O. Silva, and M.Z. Fortes, “Effects of Electromagnetic 
Interference caused by Lighting Technologies in BB-PLC Systems,” ITEGAM- Journal of Engineering and 
Technology for Industrial Applications (ITEGAM-JETIA), vol. 6, no. 22, 2020, doi: 10.5935/2447-0228.20200014. 

[18]. S. A. Shield, S. M. Quiring, J. V. Pino, and K. Buckstaff, “Major impacts of weather events on the 
electrical power delivery system in the United States,” Energy, vol. 218, p. 119434, Mar. 2021, doi: 
10.1016/j.energy.2020.119434. 

[19]. O. Dzobo and H. Tazvinga, “Impact of Weather Conditions on Line Ampacity of Overhead Transmission Lines,” 
in 2019 9th International Conference on Power and Energy Systems (ICPES), IEEE, Dec. 2019, pp. 1–5. doi: 
10.1109/ICPES47639.2019.9105637. 

[20]. J.E. Jamaluddin, “Powerline Communication: The Implementation in Malaysia,” 
https://ir.uitm.edu.my/id/eprint/50319/1/50319.PDF. 

[21]. S. Ustun Ercan, “Power line Communication: Revolutionizing data transfer over electrical distribution 
networks,” Engineering Science and Technology, an International Journal, Apr. 2024, doi: 
10.1016/j.jestch.2024.101680. 



 
 
 

 
 
 

172 

Vol 13, Issue 02, April - 2025 Transactions on Engineering and Computing Sciences (TECS) 

 

Services for Science and Education – United Kingdom 

[22]. Mukesh Kumar Varma, Zainual Abdin Jaffery and Ibraheem, “Broad- band Power Line Communication: The 
Channel and Noise Analysis for A Power Line Network”, International Journal of Computer Net- works and 
Communications (IJCNC) Vol.11, No.1, January 2019, DOI: 10.5121/ijcnc.2019.11105 

[23]. Mustaqqim Abdul Rahim, Abdul Naser Abdul Ghani, M. Arkam C. Munaaim. "Lightning Protection System in 
Malaysia: Materials Se- lection for Down Conductor". Jurnal Teknologi. May 2016, DOI: 10.11113/jt.v78.8229 

[24]. P. Chebotayev1, D. Urazayev, I Pospelova, A. Karassenko, D. Zykov, A. Shelupanov. “Analysis of the level of SNR 
in the PLC channel based on the results of mathematical and physical modelling”. Journal of Physics: 2019 
DOI:10.1088/1742-6596/1145/1/012013 

[25]. Konark Sharman, Lalit Mohan Saini. “Power-Line Communications for Smart Grid: Progress, Challenges, 
Opportunities and Status”. Renewable and Sustainable Energy Reviews. Vol. 67, January 2017, Pages 704-751. 
https://doi.org/10.1016/j.rser.2016.09.019 

[26]. ‘Malaysia Can Expect to Face Stronger Storms’ says Climate Expert. 
https://www.therakyatpost.com/news/malaysia/2022/03/14/malaysia-can-expect-to-face-stronger-
storms-climate-change-experts-say (July 2024) 

[27]. Malaysian Metrological Department, Ministry of Natural Resources and Environmental Sustainability. 
https://www.met.gov.my/en/ramalan/cuaca-semenanjung/ (August 2024). 

[28]. Nigerian Metrological Agency (NiMET), “https://nimet.gov.ng/datarequest (June - August 2024) 

[29]. Noraishah Bahari, Sulaiman Ali Mohammad, Mona Riza Mohd Esa, Mohd Riduan Ahmad, Noor Azlinda Ahmad, 
Zulkurnain Abdul Malek. “Analysis of lightning flash rate with the occurrence of flash floods and hailstorms in 
Peninsular Malaysia”. Journal of Atmospheric Physics. Volume 250, 2023, 
https://doi.org/10.1016/j.jastp.2023.106121. 

[30]. National Institute of Information Communication (NICT). https://www.nict.go.jp/en/ (Jul. 2024) 

[31]. https://www.accuweather.com/en/my/kuala-selangor/230482/ (July 2024) 

[32]. https://scied.ucar.edu/learning-zone/how-weather-works/highs-and-lows-air-pressure (Aug. 2024) 

[33]. Abdul Mannan, D.K. Saxena, Mahroosh Banday. “A Study on Power Line Communication”. International 
Journal of Scientific and Research Publications, Volume 4, Issue 7, July 2014 ISSN 2250-3153 

[34]. Olga Kondrateva, Ekaterina Myasnikova, Oleg Loktionov. “Analysis of the Climatic Factors Influence on the 
Overhead Transmission Lines Reliability”. Environmental and Climate Technologies 2020, vol. 24, no. 3, pp. 
201–214 https://doi.org/10.2478/rtuect-2020-0097 

[35]. Yue Wang, Lu Chen, Meng Yao, Xinyu Li. “Evaluating weather influences on transmission line failure rate based 
on scarce fault records via a bi-layer clustering technique”. IET Generation, Transmission Distribution. ISSN 
1751-8687 E-First on 7th November 2019 doi: 10.1049/iet-gtd.2019.0551 

[36]. Rongquan Fan, Wenhui Zeng, Ziqiang Ming, Wentao Zhang, Ruirui Huang, and Junyong Liu. “Risk Reliability 
Assessment of Transmission Lines under Multiple Natural Disasters in Modern Power Systems”. Ener- gies 
2023, 16, 6548. https://doi.org/10.3390/en16186548 

[37]. Tolulope David Makanju, Oluwole John Famoriji, and Thokozani Shongwe. “Machine Learning Approaches for 
Power System Parameters Prediction: A Systematic Review”. IEEE Access 2017. Department of Electrical and 



 
 
 

 
 
 

173 

Adamu, M., Sali, A., Messadi, O., & Saleh, N. L. (2025). Impact of Regional Weather on PLC-based Data Transmission in Peninsular Malaysia and 
Nigeria. Transactions on Engineering and Computing Sciences, 13(02). 158-173. 

URL: http://dx.doi.org/10.14738/tmlai.1302.18652 

 

Electronic Engineering Technology, University of Johannesburg, P.O. Box 524, Auckland Park, 2006, 
Johannesburg, South Africa. DOI 10.1109/ACCESS.2024.3397676 

[38]. https://www.renoirgroup.com/case-studies/utilities/driving-operational-excellence-the-power-of-
management-systems-and-cultural- transformation/ (June 2024) 

[39]. https://www.usaid.gov/climate/countryprofiles/nigeria (September 2024) 

[40]. Tolulope Dorcas Mobolade and Parastoo Pourvahidi. “Bioclimatic Approach for Climate Classification of 
Nigeria”. Sustainability. 20 May 2020. DOI:10.3390/su12104192 

[41]. Peter L. Watson, Aaron Spaulding, Marika Koukoula, Emmanouil Anagnostou. “Improved quantitative 
prediction of power outages caused by extreme weather events”. Weather and Climate Extremes. Volume 
37,2022, https://doi.org/10.1016/j.wace.2022.100487. 

[42]. Muhammad Rahman, Mohammad Azazur Rahman, Muhammad Mostafa Amir Faisal, Syed Zahidur Rashid. 
“Feasibility of Power Line Communication in Bangladesh and Analyzing the Power Spectral Density of Colored 
Background Noise”. Conference: International Conference on Industrial Engineering and Operations 
Management. Washington DC, USA, September 27-29, 2018 

[43]. V. Khodamoradi, A. Sali, O. Messadi, A. Khalili and B. B. M. Ali, "Energy- Efficient Massive MIMO SWIPT-Enabled 
Systems," in IEEE Transactions on Vehicular Technology, vol. 71, no. 5, pp. 5111-5127, May 2022, doi: 
10.1109/TVT.2022.3153323 

[44]. M. Talebkhah, A. Sali, M. Marjani, M. Gordan, S. J. Hashim and F.Z. Rokhani, "Edge computing: 
Architecture, Applications and Future Perspectives," 2020 IEEE 2nd International Conference on Artificial 
Intelligence in Engineering and Technology (IICAIET), Kota Kinabalu, Malaysia, 2020, pp. 1-6, doi: 
10.1109/IICAIET49801.2020.9257824 

[45]. Wenzhe Bi, Li Tian, Chao Li, Zhen Ma, Haiyang Pan. Wind-induced failure analysis of a transmission tower-line 
system with long-term measured data and orientation effect. Reliability Engineering and System Safety 229 
(2023) 108875. https://doi.org/10.1016/j.ress.2022.108875 

[46]. P. M. Kalaivaanan, A. Sali, R. S. A. Raja Abdullah, S. Yaakob, M. Jit Singh and A. M. Al-Saegh, "Evaluation of Ka-
Band Rain Attenuation for Satellite Communication in Tropical Regions Through a Measurement of Multiple 
Antenna Sizes," in IEEE Access, vol. 8, pp. 18007-18018, 2020, doi: 10.1109/ACCESS.2020.2966873 

[47]. Regional Classification in Nigeria. doi: https://doi.org/10.1371/journal.pone.0223455.g001 (October 2024) 

[48]. Solyali, D. A Comparative Analysis of Machine Learning Approaches for Short-/Long-Term Electricity Load 
Forecasting in Cyprus. Sustainability 2020, 12, 3612. https://doi.org/10.3390/su12093612r  

[49]. Lutz Lampe. “Cram´er-Rao Lower Bound for Power Line Integrated Communication and Sensing”. Department of 
Electrical and Computer Engineering, The University of British Columbia, Vancouver, BC, Canada. 2024 
https://people.ece.ubc.ca/lampe/Preprints/2024-CRLB.pdf   

[50]. Malaysian Meteorological Department. https://www.met.gov.my/en (July 202 

 


