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ABSTRACT
Despite the widespread use of power in Nigeria, the electricity supply suffer power deficit, poor quality and sporadic supply especially in the North Central States. Most overhead transmission lines are exposed to natural phenomena especially strong wind which can cause vibration in the conductors and cause the conductors to become closer to or separate away from the body of the tower leading to power outage. This study examined the effect of wind speed on grid interruption and outages in North Central States of Nigeria using three years wind speed data obtained from NASA/POWER CERES/MERRA2 (2020-2022). Results shows that, wind speed is observed to be stronger in January, February, August and December throughout the three years period especially January and December. For wind speed at 10m, the total load losses were 121.15MW, 789.5MW and 58.5MW which amounted to energy losses 431.7MWH, 2203.8MWH and 216.8MWH in 2020, 2021 and 2022 respectively. Similarly, for wind speed at 50m, the total load losses were 169.68MW, 1689.17MW and 80.2MW with corresponding energy losses 604.38MWH, 4715.66MWH and 325.21MWH respectively. Out of the total energy losses, wind speed at 10m contributed 46.4%, 25.9% and 29.4%, while wind speed at 50m contributed 64.9%, 54.9% and 50.0% in 2020, 2021 and 2022 respectively. Also, wind speed at 50m range has highest speed across the 3 years and is more effective in causing outages compared to wind speed at 10m. The findings highlight the importance of improving power infrastructure, regular scheduled maintenance most especially at the beginning of the year when wind speed is high in North Central States of Nigeria.
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1. INTRODUCTION	
The epileptic power supply has adversely affected the growth rate of Nigeria. According to the National Bureau of Statistics, Nigeria is the most populated country in Africa and the seventh most populated in the world, with a population estimate of 208 million people [1]. Population, among other variables such as the gross domestic product, relates to electricity consumption (Kavaklioglu, 2019; To et al., 2017), the demand for power supply is expected to be high, and thus the power generated. Electricity supply has revolutionized how people communicate, conduct business and access information. Nigeria, being one of the largest markets in Africa, has seen relative growth in industrialization. However, Oloniniran (2022) reported that the National Grid system has collapsed for the seventh time in the year, resulting in a complete blackout in many places. Poor electricity supply discourages international investors from investing in the country. In 2023, about 61% of Nigerians had access to electricity, a gradual improvement from earlier years, yet the country still faced the largest electricity access deficit globally, with roughly 86 million people lacking reliable power (Guardian Nigeria, 2025; Sasu, 2025). Though, generation has increased, by 14.09% year-on-year to 5,731.60 GWh in Q3 2023, it is insufficient to meet the demand and address the large deficit. Total number of electricity customers continues to grow, reaching 12.33 million in Q1 2024. Presently, Nigeria has twenty-three (23) power-generating plants connected to the national grid with the capacity to generate 11,165.4 MW of electricity, very much less than the 40,000 MW needed to sustain the basic needs of the population (Akanji, 2016; NERC, 2025).
North-Central States of Nigeria, reflect the broader national trend of increasing reliance on power supply due to its diverse geographical landscape, comprising urban centers, rural communities, and remote areas (Olaniyan et al., 2018). Despite the widespread use electricity, the quality of service particularly acceptable voltage, remains inconsistent across different parts of the area. Factors such as infrastructural and operational challenges contribute to poor quality of supply (Nemeth-Durko et al., 2020; Ezenugu et al., 2017; Oyedepo, 2019). Transmission and distribution industries are responsible for power supply in North Central States of Nigeria. These industries have made significant investments in infrastructure, particularly in urban areas-Abuja, however, residents in more rural or remote areas often face challenges related to poor voltage, prolonged outages, and limited access to power supply (Murray & Adonis, 2019; Murray, 2018; Tukur & Solomon, 2019). Most overhead transmission lines are exposed to natural phenomena especially strong wind, high temperature and heavy rain which directly or indirectly leads to a change in the clearances and geometry of tower tops cause vibration in the conductors leading to power outages, operational challenges, high technical and commercial losses. Therefore, this study seeks to address the problem by analyzing the wind speed that causes tripping and outages in North Central States of Nigeria. The results of this study will provide valuable information for power industries, policymakers, and other stakeholders working to improve power supply in North Central States of Nigeria.
2. MATERIALS AND METHODS 
2.1 Materials
The main material used are data which covers a period of 3 years, between Jan, 2020 to Dec, 2022 is used. Obtained from NASA/POWER CERES/MERRA2 Native Resolution Monthly and Annual Latitude and Longitude of North Central States of Nigeria. Elevation from MERRA-2, Proteus software, Electronics Workbench, Laptop (computer) and network signal info.
2.2 Methods 
2.2.1 Research Design 
To obtain representative samples for the study, a purposive sampling technique was used to randomly sample the feeders in North Central States. Seven (7) outgoing feeders from Seven States were used for this study. The method adopted for the Simulation of IoT Wind speed Transmission Line Fault Control and Monitoring System is in three parts including software design which involves simulation and testing of the circuit, employing secondary data and comparing the simulated result with that of secondary data in order to ensure its proper functionality, and relating the secondary result with that of substation to come up with a wind speed model. The methodology adopted by this study was a 4-tier approach viz; Data collection, profiling, synthesis, modeling and analysis with a focus to determine the effects of wind speed on Grid interruption and outages.
2.2.2 The Study Area
The study involves the six North Central States of Nigeria and the Federal Capital Territory (FCT} located on latitude 6°431N and 6°451N and longitude 6°601E and 6°801E with a geographical coverage of 242,425 km2 (Adaramola, 2014). Tripping data of the stations were collected from all these States and the feeder locations, identification codes and GPS locations of all the states are presented in Table 1, while the map of North Central showing the feeder locations is shown in Figure 1.
Table 1: Identification Codes and GPS Location of North Central States of Nigeria
	Study Location
	Code ID
	Latitude
	Longitude
	Altitude (m)

	Abuja Feeder
	ABF
	9.0563° N
	7.4985° E
	400.00

	Plateau Feeder
	PLF
	9.2182° N
	9.5179° E
	1200.00

	Kwara Feeder
	KWF
	8.9669° N
	4.3874°.E
	286.86

	Nasarawa Feeder
	NAF
	8.4998° N
	8.1997° E
	400.00

	Niger Feeder
	NIF
	9.9309° N
	5.5983° E
	200.00

	Kogi Feeder
	KGF
	7.7337° N
	6.6906 E
	125.00

	Benue Feeder
	BEF
	7.3369° N
	8.7404° E.
	250.00
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Figure 1: Map of North Central States of Nigeria showing feeder locations
2.2.3 Method of Data Analysis
The total energy loss due to the effect of wind speed on the grid is expressed as follows:

									 (1)	
where  is the line losses due to wind speed (W), R is the line resistance (Ω), L is the substation to load distance in km, IL is the line current (A).
3 RESULTS
The result of the mean wind speed at 10m and 50m Range from the seven states for the period of three years (2020 - 2022) are presented in Tables 2 and 3. While the result of the power outage, load loss and energy loss for wind speed at 10m and 50m for the corresponding periods are presented in Table 4 and 5 respectively.. 
Table 2: Mean wind speed at 10m range 
	S/N
	Year
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Ann

	1
	2020
	9.59
	7.36
	4.97
	7.87
	5.21
	4.81
	5.95
	7.23
	6.49
	5.62
	6.67
	6.19
	9.66

	2
	2021
	6.66
	8.93
	6.98
	7.02
	6.09
	4.84
	5.58
	6.73
	6.45
	5.55
	4.81
	6.23
	8.94

	3
	2022
	7.09
	6.90
	6.31
	5.03
	4.46
	4.95
	4.39
	7.47
	5.30
	5.84
	6.33
	6.32
	7.51



Table 3: Mean wind speed at 50m range
	S/N
	Year
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Ann

	1
	2020
	12.07
	11.50
	8.84
	10.05
	6.40
	6.38
	7.34
	9.05
	7.73
	7.77
	9.09
	9.60
	12.10

	2
	2021
	10.37
	11.66
	9.62
	9.46
	7.17
	5.80
	6.87
	8.28
	7.59
	6.77
	8.61
	9.48
	11.91

	3
	2022
	10.92
	10.62
	10.19
	6.52
	5.66
	5.88
	5.85
	9.29
	6.32
	8.34
	10.27
	10.48
	11.21




Figure 2. Wind speed at 10m range from 2020 to 2022

Figure 3. Wind speed at 50m range from 2020 to 2022
Figure 2 shows the wind speed at 10m range from 2020 to 2022. In 2020, the wind speed was very high in January, moderate in February, April, August, September and November, while it was low in March, May and June. In the 2021, the wind speed was very high in February, the moderate almost throughout the year except in June and November where it was very low. In 2022 the wind speed was just moderate but low from April to July. Annual wind speed was order is 2020>2021>2022 respectively. This implies that tripping and outages can be observed more frequent from January to April due to strong wind during this period and to maintain power supply, fault clearing must be done regularly within such periods.
Figure 3 also shows a wind speed at 50m range from 2020 to 2022. In 2020, the wind speed was very high in January and February, it was the moderate throughout except for May and June where it was low. In 2021, the wind speed was also high in January and February and then low in May, June July and October. In 2022, the wind speed become very high in January, February, November and December, then moderate in August and October and low in other months. The order of annual wind speed is also 2020>2021>2022. However, comparing wind speed at 10m and 50m range, we see that 50m has higher speed of 12.07 in Jan 2020 than 9.59 of 10m range in the same year. Its least 5.85 in July 2022 is also higher than 4.39 of 10m range in 2022 also. Both recorded low speed in May, June and July all round. Annual record shows that 50m range has highest speed across the 3 years than those of 10m range.
Table 4: Analysis of mean wind speed, outages, load loss and energy loss at 10m range
	Year
	Year 2020

	Months
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	Mean Wind Speed (m/s)
	9.59
	7.36
	4.97
	7.87
	5.21
	4.81
	5.95
	7.23
	6.49
	5.62
	6.67
	6.19

	Number of Outages
	25
	15
	8
	6
	3
	7
	1
	7
	4
	4
	4
	13

	Load Loss (MW)
	67.30
	40.40
	21.50
	16.20
	8.10
	18.85
	2.69
	18.85
	10.80
	10.8
	10.80
	35.00

	Energy Loss (MWH)
	239.8
	143.9
	76.7
	57.56
	28.8
	67.2
	9.59
	67.2
	38.37
	38.37
	38.37
	124.7

	
	Year 2021

	Mean Wind Speed (m/s)
	6.66
	8.93
	6.98
	7.02
	6.09
	4.84
	5.58
	6.73
	6.45
	5.55
	4.81
	6.23

	Number of Outages
	6
	11
	16
	18
	35
	22
	20
	21
	15
	14
	12
	3

	Load Loss (MW)
	94.70
	173.7
	252.6
	284.2
	553
	347.4
	315.8
	331.6
	236.8
	221.1
	189.5
	47.40

	Energy Loss (MWH)
	264.5
	484.9
	705.3
	793.2
	1542.8
	969.8
	881.6
	925.7
	661.2
	617.1
	528.9
	132.2

	
	Year 2022

	Mean Wind Speed (m/s)
	7.09
	6.90
	6.31
	5.03
	4.46
	4.95
	4.39
	7.47
	5.30
	5.84
	6.33
	6.32

	Number of Outages
	10
	4
	2
	1
	6
	2
	2
	1
	1
	2
	2
	1

	Load Loss (MW)
	53.5
	21.4
	10.7
	5.35
	32.10
	10.70
	10.70
	5.35
	5.35
	10.7
	10.7
	5.35

	Energy Loss (MWH)
	216.8
	86.73
	43.4
	21.68
	130.1
	43.41
	43.4
	21.68
	21.68
	43.40
	43.40
	21.68




Figure 4. Mean wind speed vs outages, load loss and energy loss at 10m range for 2020

Figure 5. Mean wind speed vs outages, load loss and energy loss at 10m range for 2021

Figure 6. Mean wind speed vs outages, load loss and energy loss at 10m range for 2022
Figures 4, 5 and 6 presents the analysis for wind speed on outages at 10m for years 2020, 2021 and 2022 respectively. In 2020, the wind speed did not show much effect on outages all year round, it was only effective in January August, and December as revealed by the trend in Figure 4, leading to load losses of 67.30MW, 18.85MW and 35.00MW respectively. These losses corresponds to energy losses of 239.8MWH, 67.2MWH and 124.7MWH respectively. In 2021, the wind speed was only effective in February, April and August as shown in Figure 5. These translates to load losses of 173.7MW, 284.2MW and 331.6MW, corresponding to energy losses of 484.9MWH, 793.2MWH and 925.7MWH respectively. In 2022, the wind speed was only effective to cause outages in January (Figure 6) with a load loss of 58.5MW and energy loss of 216.8MWH. This implies that the wind speed did not have much effect on outages at 10m suggesting that most of the outages experienced were due to other factors like rain, high temperature and equipment failures. In general, the wind speed at 10m contributed to a total load losses of 121.15MW, 789.5MW and 58.5MW and energy losses of 431.7MWH, 2203.8MWH and 216.8MWH in year 2020, 2021 and 2022 respectively. 
Table 5: Analysis of mean wind speed, outages, load loss and energy loss at 50m range
	Year
	Year 2020

	Months
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	Mean Wind Speed (m/s)
	12.07
	11.50
	8.84
	10.05
	6.40
	6.38
	7.34
	9.05
	7.73
	7.77
	9.09
	9.60

	Number of Outages
	14
	15
	6
	9
	3
	1
	1
	7
	4
	5
	7
	25

	Load Loss (MW)
	37.71
	40.4
	16.16
	24.24
	8.08
	2.69
	2.69
	18.85
	10.77
	13.47
	18.85
	67.34

	Energy Loss (MWH)
	134.31
	143.90
	57.56
	86.34
	28.78
	9.59
	9.59
	67.15
	38.37
	47.97
	67.15
	239.84

	
	Year 2021

	Mean Wind Speed (m/s)
	10.37
	11.66
	9.62
	9.46
	7.17
	5.80
	6.87
	8.28
	7.59
	6.77
	8.61
	9.48

	Number of Outages
	22
	35
	18
	11
	7
	3
	15
	21
	20
	14
	13
	16

	Load Loss (MW)
	347.39
	552.67
	284.23
	173.7
	110.5
	47.37
	236.86
	331.18
	315.81
	221.07
	205.27
	252.65

	Energy Loss (MWH)
	969.79
	1541.8
	793.46
	484.89
	308.57
	132.24
	661.22
	925.71
	881.63
	617.14
	573.06
	705.30

	
	Year 2022

	Mean Wind Speed (m/s)
	10.92
	10.62
	10.19
	6.52
	5.66
	5.88
	5.85
	9.29
	6.32
	8.34
	10.27
	10.48

	Number of Outages
	11
	4
	3
	1
	1
	1
	1
	2
	1
	2
	1
	6

	Load Loss (MW)
	51.96
	18.89
	14.17
	4.72
	4.72
	4.72
	4.72
	9.45
	4.72
	9.45
	4.72
	28.30

	Energy Loss (MWH)
	210.43
	76.52
	57.39
	19.13
	19.13
	19.13
	19.13
	38.26
	19.13
	38.26
	19.13
	114.78




Figure 7. Mean wind speed vs outages, load loss and energy loss at 50m range for 2020

Figure 8. Mean wind speed vs outages, load loss and energy loss at 50m range for 2021

Figure 9. Mean wind speed vs outages, load loss and energy loss at 50m range for 2022
Figures 7, 8 and 9 presents the analysis for wind speed on outages at 50m for years 2020, 2021 and 2022 respectively. The trend in the graphs have revealed significant information that is worth interpreting. The wind speed causes outages all year round in 2020, 2021 and 2022. These is evident from the trend in the graph as high wind speeds corresponds to high outages, while low wind speed corresponds to low outages. It implies that wind speed at 50m is significant to cause outages. In 2020, peak values are observed in February, April, August, November and December as shown in Figure 7. These translates to load losses of 40.4MW, 24.24MW, 18.85MW, 18.85MW and 67.34MW, corresponding to energy losses of 143.90MWH, 86.34MWH, 67.15MWH, 67.15MWH, and 239.84MWH respectively. In 2021, peak values are observed in February, July, August, September, and December as shown in Figure 8. There translates to load losses of 552.67MW, 236.86MW, 331.18MW, 315.81MW, and 252.65MW, corresponding to energy losses of 1541.8MWH, 661.22MWH, 925.71MWH, 881.63MWH, and 705.30MWH respectively. In 2022, the peak values were observes in January and December as shown in Figure 9. There translates to load losses of 51.96MW and 28.30MW, corresponding to energy losses of 210.43MWH and 114.78MWH respectively. In general, the wind speed at 50m contributed to a total load losses of 169.68MW, 1689.17MW and 80.2MW and energy losses of 604.38MWH, 4715.66MWH and 325.21MWH in the year 2020, 2021 and 2022 respectively.
4. DISCUSSION 
This study reveals the effect of wind speed at 10m and 50m on the grid interruption and outages in North Central States of Nigeria during the year 2020 to 2022. The result from the analysis have revealed valuable information showing variation in trend across the years. Findings have revealed that the wind speed at 10m did not have much effect on grid interruption as compared to the wind speed at 50m. As such, the load loss and energy losses for the 10m wind speed were less compared to the 50m wind speed. Wind speed are observed to be stronger in January, February, August and December throughout the three years period especially January and December. Findings have shown that at 10m wind speed the total load loss experienced was 121.15MW, 789.5MW and 58.5MW, which corresponds to total energy losses of 431.7MWH, 2203.8MWH and 216.8MWH in year 2020, 2021 and 2022 respectively. While for the 50m wind speed the total load losses were 169.68MW, 1689.17MW and 80.2MW, which corresponds to total energy losses of 604.38MWH, 4,715.66MWH and 325.21MWH in the year 2020, 2021 and 2022 respectively. This finding is similar to that of Onyishi and Ejofodomi (2021) who found total energy loss of 230.1MWH on distribution lines in Ebonyi State, Nigeria. However, this finding is not in line with that of Akanni et al. (2023) who found a total energy loss of 15,754.80MWH due to outages in the distribution system in Lagos State, Nigeria.
Energy loss for the 10m wind speed and 50m wind speed showed same patter and the order of energy loss for the three years analysis is 2021 > 2020 > 2022. However, wind speed at 10m contributed 46.4%, 25.9% and 29.4% out of the total energy losses, while wind speed at 50m contributed 64.9%, 54.9% and 50.0% in 2020, 2021 and 2022 respectively. This suggest that even though the amount of energy loss was higher in 2021, the percentage due to wind effect was rather higher in 2020 as compared to other years for both 10m and 5m wind speed. Losses occurred due to transient fault, which are caused by lightning, line switching, swinging wires due to strong wind and other weather conditions, weak and inadequate network coverage, and substandard transmission and distribution lines like weak or faulty jumper cuts. This finding is in line with that of Etukudor et al. (2015), Akanni et al. (2023), and Akintola and Awosope (2017).
5. CONCLUSION
The findings of this study provide valuable insights into the wind speed and outage profile for North Central States. The analysis revealed significant differences in weather conditions at every month of the year and the effect on the power transmission and distribution network as more tripping occurs at between January and March due to strong winds which occur at that period, if there is not regular tree trimming, line and equipment maintenance, outages will be recorded. It underscores the importance of strategic placement of transmitting and distribution stations to improve power supply with good quality, especially in areas with poor quality like urban and sub urban locations within the North Central State. Based on the findings of this study, it is recommended that the power Industries should invest in improving their infrastructure and maintenance. Finally, collaboration between power industries and government agencies can help improve power supply. 
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Wind Speed at 10m range (m/s)




2020	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	Ann	12.07	11.5	8.84	10.050000000000001	6.4	6.38	7.34	9.0500000000000007	7.73	7.77	9.09	9.6	12.1	2021	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	Ann	10.37	11.66	9.6199999999999992	9.4600000000000009	7.17	5.8	6.87	8.2799999999999994	7.59	6.77	8.61	9.48	11.91	2022	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	Ann	10.92	10.62	10.19	6.52	5.66	5.88	5.85	9.2899999999999991	6.32	8.34	10.27	10.48	11.21	Months of the years


Wind speed at 50m range (m/s)




Mean Wind Speed (m/s)	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	9.59	7.36	4.97	7.87	5.21	4.8099999999999996	5.95	7.23	6.49	5.62	6.67	6.19	Number of Outages	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	25	15	8	6	3	7	1	7	4	4	4	13	Load Loss (MW) x 10	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	6.73	4.04	2.15	1.62	0.81	1.89	0.27	1.89	1.08	1.08	1.08	3.5	Energy Loss (MWH) x 100	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	2.4	1.44	0.77	0.57999999999999996	0.28999999999999998	0.67	0.1	0.67	0.38	0.38	0.38	1.25	Months of the Year


Wind speed (m/s), outages, load loss (MW), energy loss (MWH)




Mean Wind Speed (m/s)	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	6.66	8.93	6.98	7.02	6.09	4.84	5.58	6.73	6.45	5.55	4.8099999999999996	6.23	Number of Outages	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	6	11	16	18	35	22	20	21	15	14	12	3	Load Loss (MW) x 10	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	9.4700000000000006	17.37	25.26	28.42	55.3	34.74	31.58	33.159999999999997	23.68	22.11	18.95	4.74	Energy Loss (MWH) x 100	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	2.65	4.8499999999999996	7.05	7.93	15.43	9.6999999999999993	8.82	9.26	6.61	6.17	5.29	1.32	Months of the year


Wind speed (m/s), outages, load loss (MW), energy loss (MWH)




Mean Wind Speed (m/s)	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	7.09	6.9	6.31	5.03	4.46	4.95	4.3899999999999997	7.47	5.3	5.84	6.33	6.32	Number of Outages	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	10	4	2	1	6	2	2	1	1	2	2	1	Load Loss (MW) x 10	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	5.35	2.14	1.07	0.54	3.21	1.07	1.07	0.54	0.54	1.07	1.07	0.54	Energy Loss (MWH) x 10	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	21.68	8.67	4.34	2.17	13.01	4.34	4.34	2.17	2.17	4.34	4.34	5.35	Months of the Year


Wind speed (m/s), outages, load loss (MW), energy loss (MWH)




Mean Wind Speed (m/s)	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	12.07	11.5	8.84	10.050000000000001	6.4	6.38	7.34	9.0500000000000007	7.73	7.77	9.09	9.6	Number of Outages	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	14	15	6	9	3	1	1	7	4	5	7	25	Load Loss (MW) x 10	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	3.77	4.04	1.62	2.42	0.81	0.27	0.27	1.89	1.08	1.35	1.89	6.73	Energy Loss (MWH) x 10	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	13.43	14.39	5.76	8.6300000000000008	2.88	0.96	0.96	6.73	3.84	4.8	6.72	23.98	Months of the Year


Wind speed (m/s), outages, load loss (MW), energy loss (MWH)




Mean Wind Speed (m/s)	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	10.37	11.66	9.6199999999999992	9.4600000000000009	7.17	5.8	6.87	8.2799999999999994	7.59	6.77	8.61	9.48	Number of Outages	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	22	35	18	11	7	3	15	21	20	14	13	16	Load Loss (MW) x 100	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	3.47	5.53	2.84	1.74	1.1100000000000001	0.47	2.37	3.31	3.16	2.21	2.0499999999999998	2.5299999999999998	Energy Loss (MWH) x 100	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	9.6999999999999993	15.42	7.94	4.8499999999999996	3.09	1.32	6.61	9.26	8.82	6.17	5.73	7.05	Months of the Year


Wind speed (m/s), outages, load loss (MW), energy loss (MWH)




Mean Wind Speed (m/s)	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	10.92	10.62	10.19	6.52	5.66	5.88	5.85	9.2899999999999991	6.32	8.34	10.27	10.48	Number of Outages	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	11	4	3	1	1	1	1	2	1	2	1	6	Load Loss (MW)	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	51.96	18.89	14.17	4.72	4.72	4.72	4.72	9.4499999999999993	4.72	9.4499999999999993	4.72	28.3	Energy Loss (MWH) x 10	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	21.04	7.65	5.74	1.91	1.91	1.91	1.91	3.83	1.91	3.83	1.91	11.48	Months of the Year


Wind speed (m/s), outages, load loss (MW), energy loss (MWH)
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