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Abstract: Electric load forecasting of a nation, state or a city is very important for their growth. The consumption of electricity is directly 

proportional to the economic development of a region. Long term electric load forecasting gives you the idea of load requirement after 5 years or 

10 years or 15 years. This forecast helps the administrators for taking action to meet the electric requirement. Accuracy of this assessment will 

fulfill the main objective of maintaining the supply and demand of electricity. Among the various methods of long term electric load forecasting 

End Use method is one of the mostly used methods. It gives good result for big states and countries which are economically sound, with rich 

natural recourses and well connected with other states. This work finds out the applicability of End Use method for long term load forecasting of 

remote islands. Anadaman Nicober Islands is taken as a case study. The result shows that when forecasting goes beyond five, six years the errors 

are not acceptable. This work gives the direction to the administrators and researchers to explore other methods, may be some hybrid methods 

for long term forecasting of Islands. 
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I. Introduction 

Electric power plays a fundamental role [1] in the process of 

economic growth and development. Accurate forecasts are 

helpful in formulating load management strategies in view 

of different emerging economic scenarios, which can be 

dovetailed with the developmental plan of the region [2][3]. 

The main function of electric power system is to provide a 

reliable and continuous source of electricity wherever 

whenever required. To provide this service each of the three 

main components of an electric power system – generation, 

transmission and distribution must perform efficiently to 

meet the required demand. One of the main objectives of the 

electric power system is to keep a continuous balance 

between the supply and the demand of electricity. This is 

possible only by an accurate assessment of requirement of 

electrical energy and peak load demand i.e. electrical load 

forecasting. The electric load forecasting has many 

applications including energy purchase & generation, load 

switching, contract evaluation and infrastructure 

development.  

The load forecasting of electricity demand has become one 

of the major research fields in electrical engineering. The 

supply industry requires forecast with a lead time that ranges 

from short term (a few minutes, hours or day ahead) to long 

term (upto 20 years ahead). The long term forecast, in 

particular, has become more important, since the planning of 

energy generation units depend on it.  

There are various types of long term electrical load 

forecasting methods are available [4]. Out of those three 

parametric techniques viz. trend analysis, end use technique 

and econometric technique and four artificial intelligence 

based method viz. ANN, fuzzy logic, wavelet and genetic 

algorithm/programming techniques for long term electrical 

load forecasting are used a lot. In most of the published 

work [5], the country or state is considered for long term 

load forecasting and not much work is carried out on 

isolated remote region. In this paper  the applicability of End 

Use model (EPS methodology) for long term electrical 

energy forecasting is examined by taking Andaman and 

Nicobar Islands (A & N Islands - India), a group of 572 

Islands situated in Bay of Bengal as a case study. 

The long term electrical energy forecasting for A & N 

Islands is carried out by CEA, Govt. of India through 

Electric Power Survey (EPS). EPS projections are carried 

out by using partial End Use technique. All the expansion 

projects under power sector are based on the EPS reports. 

The UT[6][7] Administration does not carry any further 

survey or study in areas which are not addressed by EPS.  

In the next section a brief introduction about A & N Islands 

is discussed then the applicability of End Use model 

(partial) used in EPS for A & N Islands is discussed [8]. The 

projections made in EPS are compared with the actual 

energy requirement to assess the applicability of End – Use 

model (partial) in long term electrical energy forecasting for 

A & N Islands [9,10].  

  

II. A Brief about Andaman and Nicobar Islands (A 

& N Islands) – A Remote Region    

Andaman Nicobar Islands (India) is a group of 572 Islands 

situated in Bay of Bengal with 92% of area covered under 

forest. It is one of the remotest parts of India where 

settlement started in 1858 by Britishers. Prior to 1858, only 
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tribes used to stay in these islands. Out of 572 islands, only 

37 islands are inhabited. Figure 1 shows map of A & N 

Islands with all the major islands. A & N Island has 

tremendous strategic importance from the country’s security 

point of view.  

The A & N Islands are spread over 900 km from North to 

South. The geographical isolation from mainland and among 

islands posses one of the serious problem in providing 

connectivity and governance. There are three districts, South 

Andaman, Middle & North Andaman and Nicobar district. 

The Middle and North has concentration of people settled 

under Government of India settlement scheme, while the 

southern group of islands has larger concentration of tribal 

population. There are no major industries in these islands 

except for a few small scale industries engaged in 

handicraft, agro allied activities and tourism. The economy 

is government driven with limited entrepreneurs in private 

sector. The shipping sector is the lifeline of these islands as 

it facilitates movement of people from one island to another. 

 
Figure 1: Map of A & N Islands showing all the major islands, Source: Survey of India Map [14] 

 

1.1 Power System Scenario in A & N Islands 

Prior to independence in 1926, a small steam driven 

reciprocating engine DC generator of 100 kW capacity was 

installed by the Britishers at RossIsland. After 

independence, in 1951 two steam turbine generating sets of 

550 kW were installed at Chatham Islands Power House. 

The peak load during this period was 1.1 MW feeding in 

and around Port Blair. Subsequently, the generation capacity 

was augmented. In 1970, two DG sets of 550 kW were 

installed at Phoenix Bay power house, Port Blair operated in 

parallel with Chatham Power House. In 1977, two more DG 

sets SKODA with 500 kW and DUETZ with 550 kW were 

installed in Chatham power house, Port Blair. In 1989, 5 x 

1000 KVA DG sets of Cummins were installed in Chatham 

power house. In 1991, 5 x 2.5 MW DG sets were installed in 

Chatham power house. 20 MW DG power plants established 

in the year 2000 at Port Blair through public private 

corporation. During this period, substantial capacity 

augmentation has also been undertaken in other inhabited 

islands. 

Due to large distance among all the inhabited islands, there 

is no single grid to cater to the needs of the entire A & N 

Island. Stand alone power houses with DG (Diesel 

Generator) sets meet the local requirement of various 

inhabited islands. The details of electricity generation in 

these islands in the last 59 years are given in Table 1. The 

trend showing the capacity augmentation, increase in power 

generation and increase in per capita consumption is shown 

in Figures 2, 3 and 4 respectively.   
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Figure 2: Capacity Augmentation Trend, Source: Electricity Department, A & N Administration [15] 

 

 
Figure 3: Trend showing increase in power generation, Source: Electricity Department, A & N Administration [15] 
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Figure 4: Trend showing per capita consumption of electricity in A & N Islands 

Source: Electricity Department, A & N Administration [15] 

 

From the above figures, it is concluded, that there is a 

continuous increase in the generation capacity except in the 

year 2005 when lot of power houses in different parts of A 

& N Islands were damaged due to massive earthquake of 8.9 

Richter Scale followed by Tsunami. 

The per capita consumption of 391 units is much less 

compared to national average of 553 units (as of 2006). This 

gives a clear indication that the power requirement will 

continue to increase to fill the gap between the national 

average and island average. One of the main reasons for low 

per capita consumption is lack of industrial establishments 

and less number of All Electric Homes (AEH). The number 

of consumers in A & N Islands is also showing a steady 

increase as shown in Figure 5. The category wise consumer 

detail is shown in Figure 6. Domestic consumers constitute 

82% while consumer under commercial category constitutes 

15.6%. Around 96% of the population of A & N Islands is 

getting 24 hour supply with no load shedding, however 

Electricity department has restricted the usage of heavy duty 

motors and welding equipments by industrial/commercial 

sector consumers between 06 – 10 PM. 
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Figure 5: Electricity consumer trend in A & N 

Islands.  Source:  Electricity Department, A & N 

Administration [15] 

           

Figure 5: Category wise consumer details. 

Source:  Electricity Department, A & N 

Administration [15] 
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The electrification details of Andaman group of islands: 

total installed capacity of North Andaman is 6.82 MW 

catering to the requirement of around 42,163 people (as per 

2001 Census) with two major power houses - one hydro and 

the other diesel, supplying electrical power all through the 

day. There are three more small Diesel Generator (DG) 

power houses in North Andaman with a capacity ranging 

from 0.04, 0.05 and0.12 MW supplying electrical power 

from 07 – 12 hour meet the electricity demand for 676 

people of Jagnath Dera, Paschim Sagar and Smith Island. In 

Middle Andaman the total installed capacity is 12.03 MW 

(DG power house) meeting the requirement of four islands 

viz. Rangat, StraitIslands, Baratang and Long Island with a 

population base of 54427, 42, 6062 and 2199 respectively. 

The South Andaman has an installed capacity of 43.54 MW 

with 07 DG power houses catering to the requirement of 

four islands viz. Rutland, Neil, Havelock and South 

Andaman (proper) with a population base (as per 2001 

census) of 678, 2868, 5354 and 181959 respectively. These 

power houses provide 24 hour supply (except Rutland which 

is 12 hour). In Little Andaman which comes under South 

Andaman district, has a installed capacity of 3.11 MW with 

two DG power houses, one in Hutbay catering to the 

requirement of 17428 people and second in Dugong Creek 

catering to the requirement of 100 people. Other small 

islands in Andaman group of islands such as Narcondum, 

East Island, Stewart Island, CurlewIsland, AvesIsland, 

InterviewIsland, North Passage and John Lawrance are 

electrified through solar source with a population base of 02 

– 39. The total installed capacity of Andaman group of 

islands is 65.86 MW with a firm capacity of 45.91 MW.  

The bar graph shown in Figure 7 indicates the percentage 

power consumption for major islands with respect to the 

total power consumption of A & N Islands. From the bar 

chart it is seen that South Andaman (proper) consumption is 

around 74% of the total consumption of A & N Islands. 

These islands are selected based on the consumption (in a 

decreasing order) when compared to the total power 

consumption of A & N Islands. Islands like Neil, Havelock, 

Little Andaman, Diglipur have tremendous tourism 

potential. 

 

 
Figure 7: Bar graph showing the consumption percentage of 08 major Islands compared to total consumption of A & N Islands 

 Source: Electricity Department, A & N Administration [15]  

 

 

 

III. Applicability of End use model for A & N 

Islands - EPS Projection   

Govt. of India carries out the Electric Power Survey (EPS) 

to forecast short term, medium term and long term 

requirement of electrical utilities. The first EPS was 

published in 1963 and till now, 17 (seventeen) EPS have 

been conducted. Table 2 shows the details of EPS conducted 

from 1973 to date along with the year of publication and 

methodology followed for the projections.   
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The Electric Power Survey calculates the estimated 

consumption for different categories like domestic, 

commercial, public water works, irrigation, industry and 

railway traction for using partial End Use Technique. The 

partial End Use technique is a combination of End Use 

technique for the sectors where sufficient data for the past is 

available and the programme for the future is well defined 

and trend analysis in the case of others (non – industrial bulk 

consumers like Research Establishments, Port Trusts, 

Military Engineering Services). The approach followed for 

estimation of consumption under different categories is 

detailed below in Figures 8, 9 and 10.     
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The EPS projections (11
th

 to 17
th

) for energy requirement 

carried out by partial End Use technique for A & N Islands 

[67] is complied and compared with the actual requirement 

and shown in Table 3(a). Table 3(b) shows the percentage 

variation of energy requirement projected in EPS with 

actual. 
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Table 3(a) Comparison of estimated energy requirement (EPS) with actual (1975 – 2010) 

Source: Electric Power Survey, Ministry of Power, Govt. of India[10, 15, 18] 

 

The indication (1) in the cell of the above table represents energy requirement forecast for a time period of one year  

The indication (2) in the cell of the above table represents energy requirement forecast for second year  

:  

The indication (8) in the cell of the above table represents energy requirement forecast for eighth year   
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Table 3(b) Variation in estimated energy requirement (EPS) with actual (1975 – 2010) 

 

IV. Result 

The observations made are one year forecast of energy 

requirement carried out through EPS from 1975 – 2010 

shows variation of 5% to 24% from actual. Five year 

forecast of energy requirement carried out through EPS 

from 1975 – 2010 shows variation of 0% to 41% from 

actual. Ten year forecast of energy requirement carried out 

through EPS from 1975 – 2010 shows variation of 102% 

from actual. Twelve year forecast of energy requirement 

carried out through EPS from 1975 – 2010 shows a variation 

of 55% from actual. Seventeen year forecast of energy 

requirement carried out through EPS from 1975 – 2010 

shows a variation of 97% from actual. 

 

V. Conclusion 

The large deviation of forecasting result is because, the long 

term electrical energy and peak load forecasting is carried 

out taking all the 37 inhabited islands as single entity with 

an assumption of same growth rate for all inhabited islands. 

The result does not suggest least cost option for power 

generation taking into account the local resources or the 

resources in close vicinity both in mainland India and 

overseas. The result also does not suggest measures to 

improve efficiency by fuel substitution and demand side 

management. The projections are not made for different 

economic scenarios in spite of the fact that islands like 

Havelock, Neil, and Ross & Smith are expected to have 

higher growth rate due to tremendous tourism potential. The 
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applicability of End Use method for remote islands does not 

give good results. So for better result, further studies can be 

done to apply other techniques like time series analysis, 

fuzzy systems or computational intelligence methods. 

Hybrid methods by combining any of these techniques may 

also be tried for improving the forecast accuracy.  

 

Reference 

[1] Ebohon O.J, “Energy Economic Growth and causality in 

developing countries - a case study of Tanzania and 

Nigeria” Energy Policy, Vol. 24, No. 5, pp. 447 – 453, 

1996. 

[2] S. Makridakis, S.C. Wheelwright and V.E. McGee, 

“Forecasting: Methods and Applications”, 2nd Edition, John 

Wiley, New York, 1983. 

[3] Glasure Y.U and Lee A.R, “Co-integration error-correction 

and the relationship between GDP and energy the case of 

South Korea and Singapore”. Resource and Energy 

Economics Vol. 20, No. 1, pp. 17 – 25, 1997 

[4] C.W. Fu and T.T. Nguyen, “Models for long term energy 

forecasting”, IEEE – Power Engineering Society General 

Meeting, vol. 1,  pp. 235 – 239, 2003    

[5] D.W. Bunn and E.D. Farmer, Eds., “Comparative Models 

for Electrical Load Forecasting”: John Wiley & Sons, 1985 

[6] Amulya Kumar N. Reddy, Gladys D. Sumithra, P. 

Balachandra, Antonette D’Sa, “A development – focused 

end use oriented electricity scenario for Karnataka”, 

Economic and Political Weekly, vol. 26, no.14, pp - 891- 

910, April, 1991.   

[7] E.A. Feinberg and D. Genethliou, Load Forecasting, in 

Applied Mathematics for Restructured Electric Power 

Systems: Optimization, Control and Computational 

Intelligence (J. H. Chow, F.F. Wu, and J.J. Momoh, eds.), 

Spinger, New York, pp. 269-285, 2005 

[8] V.N. Vapnik, “The nature of statistical learning theory”, 

New York Springer Verlag, 1995.  

[9] Mohammed Reaz Faraji Zonooz, Z.M. Nopiah, Ahmad 

Mohd. Yusof and Kamaruzzaman Sopian, “A review of 

MARKAL energy modeling”, European Journal of 

Scientific Research, vol. 26, no. 3, pp. 352 – 361, 2009. 

[10] CEA, Sixteenth Electric Power Survey of India. Ministry of 

Power, GoI, 2000 

[11] Background paper for the 1st meeting of 17th Electric 

Power Survey Committee scheduled on 14th January, 2004 

[12] A report by Planning Commission, GoI on “Integrated 

energy policy” August, 2006 

[13] Damodar N. Gujarati and Sangeetha, “Basic 

Econometrics”, 4th Edition, Tata McGraw-Hill, New Delhi, 

2008     

[14] Survey of India for Map 

[15] Electricity Department, Andaman and Nicobar 

Administration 

[16] CEA, Seventeenth Electric Power Survey of India. Ministry 

of Power, GoI, 2006 

[17] Methodology of demand forecast for 17th Electric Power 

Survey Committee, CEA, Ministry of Power, Govt. of 

India, 2004.  

[18] CEA, 11th, 12th, 13th, 14th and 15th Electric Power 

Survey Report, Ministry of Power, Govt. of India 

[19] Department of Economics & Statistics, Andaman and 

Nicobar Administration. 

[20] “Basic Statistics Report – Andaman and Nicobar Islands 

2009”.  

 

 


