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Abstract – The wasteful attitude of an average Nigerian 

was detailed. The remote cause of the Nigerian mind-set of 

wastefulness was articulated. In this paper, the author used 

the Auchi Polytechnic Community as a case study. 

Investigation carried out into the quantity of energy wasted 

both in the distribution system and in the manner of 

consumption showed a value of 24,440kWh every month, 

amounting to the sum of ₦483,670 and about 19% financial 

loss on a monthly basis. Apart from the recommendation of a 

general change of consumption attitude and power system 

upgrading in various areas, it was equally recommended that 

an automatic or manually operated capacitor bank of not less 

than 750kVAr rating be installed at the injection substation 

so that the power factor situation on campus could be 

corrected to not less than 0.895 p.u.  
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I. INTRODUCTION 
 

It is generally desirable that a power supply system, 

whether for consumption or distribution purposes, should 

attain such levels of efficiency that the inevitable losses 

constitute a negligible percentage (i.e. 3-5%) of its 

operational output as designed.  Inevitable losses may be 

defined as the intrinsic losses manifesting naturally as 

bedfellows and true consequences of the operational 

processes of a given system. Losses that are attributable to 

human errors are clearly avoidable, such as losses due to 

mal-operation consequent upon inexperience or outright 

carefree attitude, hence, seriously wasteful.                

The carefree attitude of an average Nigerian therefore, 

has led to our wastefulness in most aspects of our social, 

economic, political and religious life. For instance, 

Nigerians show themselves wasteful in the way public 

utilities are consumed and in the way they are managed. 

We see in our country broken water pipes here and there 

unattended to for several days and water being wasted in 

large quantities. In 1977 a staggering sum of over 

₦141million was sunk into the hosting of FESTAC (an 

all-African cultural affair), which was planned and 

executed on too elaborate a scale to be considered 

economically un-wasteful, issues of African solidarity 

notwithstanding [1]. As affecting the handling of electrical 

energy in Nigeria the situation is not different. Wasteful 

consumption and management of the available power 

supply is seen in many quarters, the responsibility being 

especially that of the Distribution Sector of the Power 

Supply Industry.  

In the next section (i.e. Section II), the wasteful attitude 

of consumers in this direction is discussed, whilst Section 

III takes care of energy wastages due to operational lapses 

of the supply industry. Section IV has been dedicated to 

the Auchi Polytechnic Community experience; whereas, 

the 5
th

 and last section deals with summary, conclusion 

and recommendations.  

  

II. WASTAGES DUE TO CONSUMERS’ 

NONCHALANCE 
 

The carefree attitude of consumers in the utilization of 

electrical power supply is observable in many and sundry 

areas including those discussed below. 

A. Unmaintained Fluorescent Lamps/Fittings. 
In many commercial and industrial load-centers spent 

fluorescent tubes are left in circuit very reddish at both 

ends and providing no illumination. The implication is that 

useful electrical energy is dissipated as heat at the ends of 

such tubes which amounts to wastage. Noisy or vibrating 

chokes in fluorescent fittings due to aging of the magnetic 

core parts generate considerable hysteresis losses when 

allowed to remain in service. By this means, certainly 

useable energy has been wasted in a multitude of rooms, 

corridors, balconies and walk-ways in residential, 

commercial and industrial premises.  

B. Unmaintained Ceiling Fans/Noisy Regulators.  
Ceiling fans are one of the facilities at homes and other 

load-centers that are least maintained. They run and 

become dry (i.e. devoid of grease) and are left to continue 

operation in that state even with all the noise they generate 

until they can no longer rotate. It should be understood 

that when a motor runs dry, it requires more electrical 

energy to attain the required speed, and coupled with the 

frictional energy generated, considerable wastage is 

involved. For the reasons as in the case of noisy chokes in 

fluorescent fittings, noisy fan regulators are a source of 

electrical energy wastage.  

C. Incorrect Wiring of Buildings. 
A majority of landlords and landladies, claiming to be 

unable to pay for the services of professional electrical 

engineers do employ roadside electricians to wire their 

buildings. The result is always the use of undersized 

conductors for load final sub-circuits. For instance, 

1.0mm
2
 cables have being used to wire 13A socket-outlet 

final sub-circuits. This cable being the smallest cable size 

and so the cheapest, most illiterate landlords and 

landladies cum inexperienced or carefree electricians go 

for it for the wiring of the 13A socked-outlet (radial) and 

other final sub-circuits in a majority of the residential 

bungalows, resulting in much 1
2
R losses. 



 

 

 

 

 

Copyright © 2015 IJEIR, All right reserved 

521 

 International Journal of Engineering Innovation & Research  

Volume 4, Issue 3, ISSN: 2277 – 5668 

The same effect and losses are applicable to the use, by 

consumers, in collaboration with nonchalant electricians, 

of undersized cables as service wires to effect illegal 

connections to their buildings/quarters. Definitely, through 

these avenues useful electrical energy is wasted all over 

the place. 

D. Odd Hours of Security Lighting          
It is common observation that in most residential and 

commercial premises security incandescent non-flood 

lamps are left lighted, more often than not, beyond the 

actual hours of need. This is clearly wasteful.  

E. Poorly Fabricated and Unmaintained Machines    
Poorly fabricated and unmaintained machines in our 

commercial centers and small-scale industries are sources 

of wastage. The locally made tomato and pepper grinding 

machines constitute an example. The crushers in quarries 

all over the country are seen to make up another example; 

the sawmill machines, the notwithstanding. A huge 

amount of electrical energy is wasted unnoticed through 

frictional energy and windage losses in these machines; 

the poverty of power factor in the case of the crushers 

being great. 

F. Unbalanced Current Consumption Pattern                           
Owing to illegal spare phase acquisition in every 

locality for apartments where only single-phase power 

supply should rightly be provided, unbalanced current 

consumption pattern becomes a constant result. This is a 

major reason why the power industry at the distribution 

end cannot balance load and so neutral currents as high as 

60A has been recorded in our distribution systems [2]. 

Such a level of neutral or unbalance current means a waste 

of electrical energy. Whereas ideally the neutral current 

should be zero (i.e. where all the phases of the supply 

system are balanced) [3].  

G. Overheated Apparatus through Under-voltage 

Operation            
Many times the voltage supply falls greatly below the 

nominal value causing ceiling fan motors, and fridge/air-

conditioner compressors to run overheated. In most cases, 

the domestic voltage regulators cannot help matters, 

except the consumer remembers to put off the apparatus. 

Otherwise, they remain in that state burning away useful 

Watts. 

             

III. WASTAGES DUE TO LAPSES OF THE SUPPLY 

INDUSTRY 
 

The glaring lapses on the part of the supply industry at 

the distribution end which have given rise to wastage of 

electrical energy are dwelt upon as below. 

A. Protracted Overloading of Distribution 

Transformers    
Distribution transformers, by design, are made to 

operate at their maximum efficiencies for load currents not 

exceeding 75 – 80
o
/o of their rated output current [4, 5].

 

But, in our distribution system these apparatus are often 

allowed to carry much more than their rated output 

current. Values of load current as high as 780A and 820A 

[2] have been recorded as being carried by a phase of a 

500kVA distribution transformer, amounting to 12
o
/o and 

17.8
o
/o overload relative to the nominal full load current 

rating of the apparatus.   For a transformer designed to 

operate at not less than 20
o
/o below full load in order to 

attain maximum efficiency, such levels of overload are 

obviously tremendous; the consequence being also 

tremendous inefficient operation throughout the several 

hours this equipment remains in service under this 

condition. The wastage is seen in the enormity of 1
2
R 

losses involved (the saturated core and the attendant 

hysteresis loss notwithstanding); all of which are fed from 

the same electrical energy available for distribution. 

B. Improper Fusing of Distribution Feeder Pillars       
Owing to the overloading of most distribution 

transformers, the associated feeder pillars can no longer 

work with the HRC fuses originally provided for the 

protection of the distributor lines. Frequently, one finds 

bare copper conductors being used as fuse links. This sort 

of fuse links soon become red hot especially during peak 

load periods, the heat dissipated in the process amounting 

to electrical energy being wasted. 

C. Absence of Reactive Power Compensation 

Facilities                
Apart from the large-scale industrial outfits that attempt 

to do something about the correction of the power factor 

of their machines, the teeming population of small-scale 

industries and several commercial centers operating with 

induction machines do nothing towards the improvement 

of the power factor situation of their machines (e.g. 

crushers, grinders, graters, saws, etc.). The totality of the 

inductive loadings from such load-centers impose greater 

demands on the generation stations than necessary. The 

situation would be different if static condenser banks were 

installed and maintained at every injection substation (i.e. 

primary distribution substation) in the Distribution Sector 

of the power industry. It is to be realized clearly that the 

high reactive currents arising from such uncompensated 

systems of supply amount to enormous wastage of useful 

electrical energy. 

 

IV. THE AUCHI POLYTECHNIC EXPERIENCE 
 

Investigation carried out in respect of the way and 

manner the public supply coming into the Auchi 

Polytechnic Community is distributed and consumed gave 

rise to the findings detailed in this section. Before going 

into discussing the findings it is important to talk about the 

load demand of the community. Thereafter, the load 

growth and the power factor situation of the community 

power system shall be estimated, leading to the 

determination of the compensating unit capacity 

requirement for the community.  

A. The Load Situation on Campus  
The maximum load demand of the Auchi Polytechnic 

Community as given in [Enyong, 2015] was 3MVA as at 

August, 2014; the power factor situation having equally 

been determined as roughly 0.75p.u. 
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B. Load Growth Estimation 
In 2002 the Maximum Load Demand of the Polytechnic 

Community as was surveyed then by this author stood at 

2.4MVA [6] which informed the recommendation and 

subsequent installation of a 2.5MVA bulk power 

transformer for the institution. The maximum demand 

having risen to 3.0MVA over the past 12 years, it follows 

that the load growth estimate can be stated here as, SLG = 

(3.0 – 2.4)/12 = 0.05MVA/Annum or 50kVA/Annum. 

C. Power Factor (P.F.) Correction 
It is desirable to correct the power factor to 0.9 p.u. 

(economically); whereby cos
-1

0.9 = 25.84
o
. Consequently, 

the inductive reactive current should be 

IIR = 9070tan25.84
o
 = j4392A  

It follows that the capacitive reactive current needed for 

p.f. correction should be 

ICR = 7927 – 4392 = j3535A 

Thus, the reactive power rating of the compensating 

equipment required is 

QC = ICRVL = 3535x220 = 777700VAr or 778kVAr.  

D. The Community Power Supply & Consumption 

Situation: 
A 2.5MVA, 33/11kV, 50Hz injection bulk power 

transformer supplies the community via six distribution 

transformers, which cover about 2.24 sq. km. or 224 

hectares of the Polytechnic land mass [6], [7]. The power 

supply distribution situation as observed within the period 

of 9a.m. – 12noon, on 3
rd

 September, 2014 is as given in 

Table I. In Table II that follows after the condition and 

standard of the transformers, underground cables, 

overhead line conductors and the feeder pillars are 

provided, other components of the distribution system 

notwithstanding. 

 

Table I: Typical Power Supply Distribution Pattern as observed in September, 2014. 

 

S/N 

 

DESCRIPTION 

OF THE TRANSFORMER 

MEASURED SUPPLY 

PHASE & NEUTRAL 

CURRENTS 

(IN AMPS OR A) 

EXPECTED 

SUPPLY PHASE 

& NEUTRAL 

CURRENTS (A) 

ASPECT OF 

THE TRANS- 

FORMER 

 

A 

 

B 

 

C 

 

N 

LOAD 

LIMIT 

 

N 

 

1. Old Staff Qtr. Distr. 

Transformer (315kVA, 1977)  

10.7 6.4 8.0 N/A 13 N/A Primary 

284 170 212 92 350 ≤ 33.3 Secondary 

2. School of Engg. Distr. 

Transformer (315kVA, 1977) 

1.5 1.1 0.4 N/A 13 N/A Primary 

40 30 10 20 350 ≤ 4 Secondary 

3. Admin Block Distr. 

Transformer (300kVA, 2005) 

0.8 1.3 2.3 N/A 12.5 N/A Primary 

22 34 62 32 334 ≤ 5.9 Secondary 

4. School of Business Distr. 

Transformer (315kVA, 1977) 

2.2 3.0 3.2 N/A 13 N/A Primary 

57 80 84 24 350 ≤ 11.1 Secondary 

5. Students‟ Hostel Distr. 

Transformer (315kVA, 1977) 

7.2 5.4 6.4 N/A 13 N/A Primary 

200 210 200 27 350 ≤ 30.5 Secondary 

6. New Staff Qtr. Distr. 

Transformer (315kVA, 1977) 

3.9 7.2 5.3 N/A 13 N/A Primary 

167 215 69 102 350 ≤ 22.6 Secondary 

7. Idogho Campus Distr. 

Transformer (500kVA, 2010) 

4.7 4.4 3.8 N/A 21 N/A Primary 

108 110 131 31 556 ≤ 17.5 Secondary 

 (NB: Neutral and Line Losses should be within 5 – 15% of the Line Load [8], [9]. Here, the average Line Current is 

used where the Lines are not balanced).  

 

Table II: General Condition of Substation Facilities and Distribution Lines 

S/ 

No. 

POWER SUPPLY  

FACIL-ITIES 

PRESENT CONDI-TION EXPECTED CONDITION 

1. Substation Transfor-mers i) Absence of Breathers in many     

and Lack of Mainte-nance    

 where in place  

ii) Oil Leakages in many cases 

i) Performance with properly  

 maintained Breathers   

ii) Absence of Oil Leakage and 

a  Neat Outlook 

2. Students‟ Hostel Substation 

Input Cable 

Input cable of 3x35mm
2
 size 

 

3x70mm
2
 Supply Cable size  

3. New Staff Qtr. Substation 

Feeder Pillar 

Feeder Pillar with Burnt Distribu-tion 

Ways and Copper Wires for fuse-

links 

Healthy and Tidy 600A,  

4-way Feeder Pillar  

4. Main 11kV Lines Line Conductors, AAC and 70mm
2
 in 

size  

1x100mm
2
, ACSR Line 

Conductors   
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Generally from field work experience, most especially 

as observed within the last quarter of the year 2014 

(i)  Power supply goes off almost every day; and not less 

than 4 times in a whole day on the average [meaning we 

can assume a period of 24/4 = 6 hours each time or in 

every other 6-hour period on a daily basis there is power 

outage]. 

(ii) About 3 out of every 5 apartments in the quarters have 

at least 2 security lamps left ON during odd hours of the 

day [meaning 41 out of the 69 apartments and 2x41 = 82 

security lamps left ON from 6.30am to 6.30pm i.e. 

effectively 6 hours daily considering the supply situation 

as stated immediately above]. 

(iii) At least 2 internal lighting points in every apartment 

in the quarters (e.g. the toilet, bathroom, store or garage 

lamps) are left on without need for them daily [meaning 

2x69 = 138 lamps kept ON from 7.30am to 6.30pm i.e. 

effectively 5½ hours daily considering the supply situation 

given above]. 

(iv) At least 3 security lamps of every office block are left 

ON during odd hours of the day [meaning 3x60 = 180 

lamps being ON from 6.30am to 6.30pm i.e. effectively 6 

hours daily considering the supply situation in (1) above].        

(v) At least one (1) office in one (1) day of a week is left 

with its 2 lamps and the A/C ON during odd hours of the 

day in the 68 departments/units [meaning 2x68 = 136 

lamps and 68 A/Cs left ON from 4.00pm to 8.00am i.e. 

effectively 8 hours in the week considering the supply 

situation as earlier stated above]. 

(vi) About 1 out of every 5 classrooms has at least 2 of its 

lighting points left ON after the close of business every 

day [meaning 41 out of the 206 classrooms and 2x41 = 82 

lamps are thus left from 6.00pm to 6.00am without being 

used i.e. effectively 6 hours on a daily basis considering 

the supply situation mentioned above]. 

In particular, the avenue through which electrical energy 

is wasted consequent upon the community carefree 

consumption attitude is reflected in Table III, whilst Table 

IV shows the ways by means of which electrical energy is 

wasted through the distribution system operational lapses.

   

  Table III: Estimated Energy Wastage in Auchi Polytechnic Community within the Last Quarter of 2014. 

S/ 

No. 

DESCRIPTION OF 

WASTAGE AREA OR 

POINT 

MANNER OF 

WASTAGE 

ELECTRICAL 

ENERGY  WASTED 

PER AREA OR POINT 

TOTAL ENERGY 

WASTED 

PER MONTH 

1. External (or Security) 

Lighting Points in Residential 

Quarters   

82 (200W) Lamps left 

ON for 6 odd hours 

daily. 

16.4kW x6hours 

= 98.4kWh daily or 

688.8kWh weekly 

2,755kWh 

2. Internal Lighting Points in 

Residential Quarters 

138 (60W) Lamps ON 

for 5½ odd hours 

daily. 

8.28kW x5.5hours 

= 45.54kWh daily or 

318.8kWh per week 

1,275 kWh 

3. External Lighting Points in 

Office/ Classroom  Blocks   

180 (100W) Lamps 

left ON for 6 odd 

hours daily. 

18.0kW x6hours 

= 108kWh daily or 

756kWh weekly 

3,024 kWh 

4. Internal Lighting Points in 

Offices  in a Department or 

Unit   

136 (80W) Lamps left 

ON for 8 odd hours in 

a week    

10.88kW x8hours 

=87kWh weekly 

348 kWh 

5. Internal Lighting Points in 

Classrooms   

82(80W) Lamps left 

ON for 6 odd hours 

daily    

6.56kW x6hours = 

39.36kWh daily or 

275.5kWh weekly 

1,102 kWh 

5. Office  

Air-conditioners 

 

68 (1.5Hp or 1.12kW) 

A/C left ON  for 8 odd 

hours in a week    

76.16kW x8hours 

= 609kWh weekly 

2,436 kWh 

6.   TOTAL = 10,940 kWh 

7. Miscellaneous (including 

Fluorescent Tubes, Fan 

Regulators,  Machine 

Bearings & Incandescent 

Street Light Fittings) 

 

Poor Maintenance 

Culture 

 

 

 

Assuming 15% of 

the Total in Serial 

No. (6) above 

= 1,641 kWh 

8. GRAND TOTAL           = 12,581 kWh   
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Table IV: Estimated Energy Wastage in the School‟s Power Distribution System within the Last Quarter of 2014. 

 (NB: Transformers are estimated to work for 12x28 = 336 hours a month from investigation) 

 

V. SUMMARY, CONCLUSION AND 

RECOMMENDATIONS 
 

A. Summary     
Consumers are wasteful in the utilization of electrical 

energy in Nigeria, just as they are in handling other 

utilities in the country. The Distribution Sector of the 

power industry is equally observed to be wasteful in the 

way power supply is distributed to consumers. At the 

button line of it, one finds that the attitude or tendency of 

an average Nigerian to pursue personal gains contributes 

significantly to this and to the Power Supply Crisis in the 

country. The areas of wastages, of course, cut across the 

residential, commercial and industrial centers of load, 

reflecting with no mean glare the inefficiency of the 

Distribution Sector of the Power Supply Industry.  

As affecting the Auchi Polytechnic Community, an 

estimated 12,581kWh is wasted monthly due to carefree 

consumption attitude; whilst 11,859kWh is wasted due to 

carefree supply approach each month, totaling 24,440 kWh 

per month. At the C3 commercial rate of ₦19:79 per unit 

this amounts approximately to ₦483,670 per month.  

B. Conclusion  
As the Polytechnic is billed roughly ₦3M monthly 

₦483,670 amounts to approximately 19% financial loss by 

the institution on a monthly basis. This is clearly 

unacceptable. It gives an insight into the enormity of 

monthly financial loss the government of Nigeria incurs in 

this direction through the funding of the host of 

institutions of higher learning (universities, polytechnics, 

colleges of education, schools of nursing, etc.), other 

establishments notwithstanding.     

C. Recommendations 

Effective Use of Pre-Payment Meters (PPMs): 
The introduction of pre-payment meters [PPMs] by the 

supply industry was a useful development. But they should 

be made mandatory for every consumer to procure and 

use. The meters should be made to operate with smart 

cards which record the account details of the customer and 

could be recharged at designated local outlets, such as 

newspaper stands. Similar to the use of pre-payment 

mobile phones, consumers will begin to be more conscious 

of electrical power conservation in order to save their 

energy credit, thus curtailing wastages. This is, however, 

one of the ways in which gas and electric bills are being 

paid in Britain.  

Mandatory Installation and Maintenance of Static 

Condensers: 
Modalities should be put in place to make the 

installation, use and maintenance of static condenser banks 

a must to all industrial consumers as well as all injection 

substations in the country. Concerning Auchi Polytechnic, 

a 3-phase 11kV capacitor bank of 750kVAr (preferred 

standard rating) is recommended, whereby the p.f. 

correction will be up to 0.895 p.u. from the current 

estimated value of 0.75 p.u. 

Behavioral Reorientation Programmes: 
By way of remodeling and redirecting the behavioral or 

attitude pattern of an average Nigerian towards the 

conservation of electrical energy in particular and 

 

S/ 

No. 

DESCRIPTION OF  

WASTAGE AREA OR 

POINT 

 

MANNER  

OF  

WASTAGE 

 ELECTRICAL 

ENERGY WASTED 

PER AREA OR 

POINT 

WASTED 

ENERGY PER 

AREA OR 

POINT PER 

MONTH 

1. Old Staff Qtr. Distribution 

Transformer Neutral Cable 

Neutral current in 

excess of 58.7A 

58.7x220x0.75 

= 9.69kW 

9.69x336 

 = 3,256 kWh 

2. School of Engineering  

Transformer Neutral Cable 

Neutral current in 

excess of 16A 

16x220x0.75 

= 2.64kW 

2.64x336  

= 887 kWh 

3. Admin Block Distribution 

Transformer Neutral Cable 

Neutral current in 

excess of 26.1A 

26.1x220x0.75 

= 4.31kW 

4.31x336  

= 1,448 kWh 

4. School of Business  

Transformer Neutral Cable 

Neutral current in 

excess of 12.9A 

12.9x220x0.75 

= 2.13kW 

2.13x336 

 = 716 kWh 

5. New Staff Qtr. Distribution 

Transformer Neutral Cable 

Neutral current in 

excess of 79.4A 

58.7x220x0.75 

= 9.69kW 

9.69x336 = 3,256 

kWh 

6. Idogho Campus Distribution 

Transformer Neutral Cable 

Neutral current in 

excess of 13.5A 

13.5x220x0.75 

= 2.23kW 

2.23x336  

= 749 kWh 

   TOTAL = 10,312 kWh 

7. Miscellaneous (including 

abused Feeder Pillars, Long 

Lossy 11kV HT Lines, Leaky 

U/G Cables). 

 

Poor 

Maintenance 

Culture 

 

 

 

Assuming 15% of 

the Total in (6) 

above  

= 1,547 kWh 

8. GRAND TOTAL           = 11,859 kWh 
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curtailment of excesses in general, the writer shares the 

honest opinion of [10],  namely; “….those in control of the 

ship of the Nigerian state should use the appropriate 

[educational] means to:  

(i) Graft national values to salutary personal and ethnic 

group values, thereby gradually widening people‟s 

horizons without inducing anxiety. 

(ii) Propagate national attitudes as alternatives to parochial 

ones by showing clearly how the alternatives can lead to 

greater long term advantages for all including the 

individuals; communal behavior towards overcoming 

problems jointly perceived as problems, can be effective in 

diminishing prejudices; and  

(ii) Remove underlying fears through making people 

realize that survival in the modern world, living and 

working together and sharing the interdependence, are the 

sine qua non to strive for.  

In considering these socio-psychological steps, we need 

to realize, however, that both wholesome and 

unwholesome values and attitudes built gradually over 

years of socialization are resistant to change, more so if 

the ego and the „extended ego‟ are deeply involved. Thus, 

calm, patience and persistence must characterize our effort 

at nation-modeling and re-modeling through the media of 

values and attitudes.”  
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