
Chapter 5 

Conclusion and Recommendation 

5.1 Contribution of RE schemes towards the development 

The objective of this investigation was to find the effectiveness of rural 

electrification schemes to enhance the living standard of rural communities. The 

results of the investigation show that significant development in economic benefits 

have been achieved in all villages after electrification. The poverty alleviation had 

been successful in all these villages. But this development was created not only due to 

the electrification but also due to the development of other infrastructure facilities in 

parallel. 

Contribution of RE schemes: 

5.1.1 to create employment opportunities 

The employment opportunities in the villages were increased, but most of 

these employment opportunities have no direct relationship to electrification. Most of 

the employment opportunities were created by the development of other infrastructure 

facilities. Very small number of employment opportunities were created in all villages 

after electrification within the limits of the RE schemes. Considerable numbers of 

employment opportunities were created by the medium scale industries (Garments 

factories, Metal quarries etc) but these industries are fed from another bulk supply 

transformer independent of the RE scheme. Therefore, significant development in 

employment opportunities has not been achieved through RE schemes directly. 

5.1.2 to promote small scale industries, commercial and agricultural activities 

Contribution given by RE schemes to promote small scale industries, small 

commercial activities and agricultural activities is very low. Providing electricity 

supply for small scale industries (Three phase supplies, 30A & 60A) have been 

restricted by the CEB rules and regulations. This situation is negatively affected the 
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industrial development in the villages. Considerable numbers of villagers who have 

ability to start small scale industries were abundant due to non availability of three 

phase power to start their industries. 

5.1.3 to promote household benefits 

Household benefits has significantly improved due to the RE schemes and 

comfort at home has increased. Availability of electricity were highly affected to 

work efficiently in their day to day activities. This has helped to reduce migration of 

villagers to the urban areas. 

5.1.4 to the education of rural community 

Successful development in education was created due to electrification of rural 

villages. Adequate lighting facilities at night time due to electrification of houses were 

help to create this situation. But this matter is directly related with the development of 

educational facilities in rural schools. 

5.1.5 to promote health facilities 

Except few household sanitary facilities, significant development of health 

services has not been created due to electrification of villages. However, good health 

practices like use of water seal toilets were improved in all villages. This situation 

was mainly created due to the government donations of toilet accessories to promote 

good health practices of villagers. Except, rural hospitals created by the government 

private medical centers were not created in these villages. 

5.1.6 to promote community benefits 

Considerable development of community benefits were created in these 

schemes due to electrification. Community centers were created in these villages and 

they conduct their meetings at night time without any interruption for their day works. 

Therefore, productivity of the rural people has been increased satisfactorily due to 

electrification of villages. 
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5.1.7 to promote housing 

As the economic benefits increased, villagers were encouraged to build houses 

and take electricity supply. Government donations were significantly helped to 

encourage the people to build houses by themselves. House building works of the 

majority of houses were not completed fully. They are building their houses part by 

part according to the income of the family. 

5.1.8 to environmental impacts 

Though the trees have been cut to erect electricity lines and maintenance 

purposes of them, no harmful environmental effect has been reported due to RE 

schemes up to date. 

The development in economic and social benefits in the villages due to rural 

electrification schemes can be summarized as follows. 

Improvement of economic benefits - Satisfactory (Monthly Income of 81.1% 
families are above Rs. 5000.00) 

Improvement of poverty alleviation - Satisfactory (Monthly Income of 11.2% families 
are less than Rs. 5000.00) 

Improvement of employment 
opportunities 

-Not satisfactory (No significant development of 
employment opportunities in the villages due to 
electrification) 

Improvement of small industries, 
commercial and agricultural activities 

- Not satisfactory (Only 6.3% of small 
industries and commercial activities created due 
to electrification) 

Improvement of household benefits - Satisfactory (Comport at home has increased 
by 100%) 

Migration of villagers to urban areas - Reduced 
Improvement of education level of 
villagers 

- Satisfactory (About 57.4 %> of villagers are 
educated up to or above O/L) 

Improvement of health services 
- Not satisfactory (Except elimination of 
traditional oil lamps, no significant development 
in health facilities due to electrification) 

Improvement of community benefits - Satisfactory 

Incentive to build houses - Satisfactory (No of houses have been increased 
by 232.2 %> than the beginning of scheme) 

Environmental impacts - No harmful effect 
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5.2 Technical problems and reliability of electricity supply 

The quality of electricity supply provided for rural villages is not satisfactory. 

Many numbers of feeders of RE substations are heavily unbalanced and voltage drop 

exceeds the stipulated value. Numbers of breakdowns in RE schemes are very high 

and the reliability of electricity supply is in very poor condition. Majority of 

breakdowns occur due to way leaves. Maintenance of lines and substations are not 

satisfactory. Maintenance cost of these schemes has been greatly responsible for this 

situation. As the maintenance cost is considerably high, supply authority is not in a 

position to carryout maintenance work of lines and substations properly and therefore 

breakdowns occur more frequently. 

5.2.1 Energy losses in RE schemes 

Energy losses of these schemes are considerably high. Illicit tapping and 

tempering of electricity meters at consumers' premises are contributing to increase the 

average losses. As bare conductors have been used for construction of these schemes 

illicit tapping is difficult to be eliminate. 

Poor maintenance of consumers' energy meters increase revenue losses 
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5.2.2 Load factor, Power factor and all - day efficiency of RE substations 

The maximum daily load factors of RE substations are less than 53% and over 

capacity transformers have been used at many schemes. This situation increases cost 

of implementation at the beginning of these schemes and the cost of maintenance in 

case of replacement of transformer. Due to defects of substation earthing lifetime of 

the transformers have considerably reduced. Average power factor and all-day 

efficiency are at acceptable levels. 

5.2.3 Safety related matters of RE schemes 

Safety level provided by the RE schemes is fairly low. Accidents occur due to 

falling live conductors on to the ground under bad weather conditions. Probability of 

damages to the consumer equipment in bad weather conditions is high. 

The effectiveness of RE schemes has been considerably reduced due to above 

reasons. If this situation is not removed immediately effectiveness of RE schemes 

will be reduced further leading to non- achievement of desired results. 

5.3 Recommendation 

In order to overcome these problems and to increase the effectiveness of RE 

schemes some recommendations are given below: 

5.3.1 Use of Arial Bundle Conductors (ABC) instead of Bare Aluminium 
Conductors 

For LV lines in RE schemes, ABC conductors are recommended in place of 

bare Aluminium conductors. Use of ABC conductors provides following benefits: 

(a). It will greatly reduce the number of LT breakdowns that occur due to 

way leaves. Reducing the number of breakdowns, maintenance costs reduced to a 

bearable limit and reliability of electricity supply increases considerably and 

improving the consumers' satisfaction about electricity supply. 
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(b). Illicit tapping of electricity lines will not be easy and can be avoided 

satisfactorily and reduce the revenue losses. 

(c). The events of breaking poles and conductors due to fallen trees will be 

greatly reduced. This will avoid major breakdowns and reduce the cost of 

maintenance. It also helps to increase the safety of both personnel and equipment. 

The main barriers to convert LV lines from bare conductors to ABC 

conductors are the cost of lines and lifetime of ABC conductors. Table 5.1 gives the 

cost difference between bare aluminium conductors and ABC conductors per 

kilometer. The cost is increased by 22.6% (Rs. 160,000.00) per kilometer, for ABC 

conductors. When comparing both bare aluminum conductors and ABC conductors, 

the cost difference is not much but the life time of bare conductors is greater than that 

of ABC conductors. However, the additional cost can be justified by the benefits 

achieved by using ABC. 

The recommended maximum length of a feeder can be kept at constant level 

of 1.8 km for ABC conductors too. The recommended size of ABC conductors is 

(3x70+50mm2) for 3 phase 4 wire LV lines. 

New LV line construction cost per kilometer. 

(A) (B) 

Difference o f . 
Costs (A-B) Remarks 

Cost per km 
when use 

FLY conductor 
(7/3,40mm) 
3ph,4wire 

(Rs) 

Cost per km 
when use 

ABC conductor 
(3x70+50mm2) 

3ph,4wire 
(Rs) 

Difference o f . 
Costs (A-B) Remarks 

708,000.00 868,000.00 160,000.00 
Cost of line is increased by 

22.6% 

Table 5.1 - Costs of LV lines per kilometer. [Ref 9] 
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5.3.2 Use of 50 kVA transformers instead of 100 kVA transformers 

Investigation results show that the maximum demands of many RE schemes 

are below 50kVA. The range of average load factors of all these schemes lies between 

25% - 55%. [Although, some of these substations, the maximum demand have been 

increased up to 84 kVA for a short duration (about three hours per day) when 

considering voltage drop, line length and number of consumers of those substations 

augmentation is required]. 

If 50kVA transformers are used they can be loaded up to 125% (62.5 kVA) for 

a short duration (about three hours per day) without any harmful effect. 

Therefore, considerable saving in cost of implementation and cost of 

maintenance can be achieved by using 50kVA transformers instead of 100 kVA 

transformers under the following recommendations. 

I. Total distance of LV line from the substation to end of the line should not 

be increased from current value of 1.8 km. 

II. Number of consumers per substation should not exceed 160. 

Table 5.2 shows the power consumption of rural domestic consumers. The 

average power consumption of large, medium and small houses is 1.0 kW, 0.45 kW 

and 0.2 kW respectively. 

Power consum jtion of rural domestic consumers 

Type of house 
Avg. power 
consumption 

(kW) 

% No. 
of 

houses 

Total 
power 
(kW) 

Avg. 
Pf 

Total 
demand 
(kVA) 

Avg. 
current 

(A) 

Large house 1.0 6% 10.2 0.88 11.6 5.2 

Medium house 0.45 32% 23.0 0.88 26.1 2.3 

Small house 0.22 62% 21.8 0.88 24.7 1.1 

Total No. of houses per sub 160 

Allowable max. demand of sub 
(kVA) 

62.5 
Assessec 

(kV 
demand 

rA) 
62.5 
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Table 5.2 - Power consumption of rural domestic consumers and assessment of 

maximum demand of RE substation. 

By using 50 kVA transformers for the substations the total construction can be 

reduced further. Table 5.3 gives the amount of saving.[Ref 9] 

Cost for 33kV/LT, lOOkVA t/f Rs. 558,560.00 

Cost for 33kV/LT, 50kVA t/f Rs. 400,000.00 

Saving Rs. 158560.00 

Table 5.3 - Cost difference of 33kV / LV transformers used in RE schemes. 

5.3.3 Use of Electronic energy meters instead of normal electro-mechanical 

energy meters 

By using electronic energy meters instead of normal electro-mechanical 

energy meters losses created by tempering of energy meters can be reduced. Although 

electro-mechanical energy meters record the total electricity consumption, it does not 

record the past consumption in individual time periods (say one month period). As the 

domestic electricity tariff consists of block rates, the blocks with higher rates can be 

avoided by adding excess units consumed by the consumer to the following month 

with the help of meter readers. 

As an example, suppose a consumer has used 100 units within a 30days 

period, according to the domestic tariff these 100 units will be distributed as, [Ref 10] 

Block Units Rate (Rs) Consumption Amount(Rs) 
1st Block 1 - 3 0 3.00 30 90.00 

2nd Block 3 0 - 6 0 3.70 30 111.00 
3rd Block 6 0 - 9 0 4.10 30 123.00 
4th Block 9 0 - 1 8 0 10.60 10 106.00 

Total 100 430.00 
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Since, there is no permanent record in the electro-mechanical meters, 

consumer can avoid last 10 units in the 4th block and it can be added to the following 

month with the help of meter reader and his monthly electricity bill can be reduced by 
Rs. 106.00. 

But, as the electronic meters record the past consumption with date and time, 

consumers cannot continue illegal practices. As there is no moving parts in electronic 

meters tempering is very difficult. Even the tempering affects will be recorded in the 

meter and such records can be used as evidence to take legal action against them. 

Electronic meters can be used to take survey of consumer load parameters like 

kVA, kWh, Voltage, Current and number of power failures within a particular period 

of time. These details will help in planning and finding solutions to the problems 

related to the electricity supply. 

Remote meter reading facilities can be added to the domestic programmable 

energy meters and can be used to take the meter readings form a remote place through 

a communication channel. 

The main disadvantage of electronic meters is the cost of meters. The cost of 

normal electro-mechanical meter is about Rs. 1200.00, but the cost of programmable 

single phase electronic meter is nearly four times the cost of normal electro-

mechanical meter. But with the development of software industry, these meters will 

be cheaper than the normal electro-mechanical meters in near future and will be more 

popular in electricity distribution sector. 

5.3.4 Rehabilitation of existing RE schemes 

As a temporary and immediate solution to reduce breakdowns, way leaves 

should be cleared to a satisfactory level in all LV and HV lines and loads of LV 

feeders should be balanced as far as possible. 

A considerable saving of maintenance cost and reduction in energy losses can 

be obtained by replacing aluminium conductors of spur lines by ABC conductors of 
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existing RE schemes. This should be done by studying individual RE schemes and 

identifying worst case problems. Initially, bare conductors of spur lines in bad 

condition and most liable to frequent breakdowns should be replaced by ABC 

conductors. This process to be continued step by step until breakdowns are reduced to 

a satisfactory level. 

Substation maintenance programme should also be activated simultaneously 

with the above line rehabilitation programme and should carryout continuously. 

A decision must be taken from the higher authority, not to extend spur lines of 

RE schemes by using bare aluminium conductors further in these schemes. 
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