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ABSTRACT

Electricity tariff increases from I 988 to 1992 are presented. They are
compared with salaries paid to puarastatal workers over the same period.
Monthly expenditures on electricity are also presented. Electricity con-
sumption profiles have been recorded. The typical end use electrical ap-
pliances for each household category have been identified. About 69% of
electricity is used for cooking in high demand households. In medium
demand households electricity used for lighting dominates at about 49%.
Measurements indicate a 3 peak power consumption profile for domestic
dwellings. Voltages of 180V were recorded instead of the expected 230V
nominal. Power factor is not « problent in domestic dwellings.

INTRODUCTION

The quality ol electricity supplied is bad [1]. The domestic consumption
patterns are not adequately documented in Tanzania. Knowledge of do-
mestic profiles help to formulate demand-side management, time of usc
electricity tariffs, and are basic in after diversity maximum demand fore-
casting [2,3,4]. Voltage profiles assist in determing the quality of supply.
power factor measurcment, and help us to ascertain whether we nced power
compensation or not. In this paper, voltage, power, power factor, and cur-
rent profiles for high and medium demand are being presented.
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SALARIES AND ELECTRICITY BILLS

The electricity bill to the consumer is becoming increasingly unbearable.
This is verified il we look at the historical development of the electricity
tariff for the domestic consumer category displayed in Table | and com-
pare it with the historical development of parastatal salaries over the pe-
riod 1987 to 1992 displayed in Table 2. The periods indicated in column 1
of Table 2 were selected those which correspond to the dates in Table 3.
Table 3 indicates a broad categorization of consumers and Table 4 dis-
plays a computation of what these broad categories pay monthly on aver-
age as electricity bills,

Table 1 : Tarifs
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Electricity Consumption Patterns in Domestic Housholds

Table 2: Monthly salaries for Parastatal emplyees
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In Table 2 above the minimum incomes, middle rangc incomes, and maxi-
mum incomes for parastatal employees from July 1987 to July 1992 are
presented. The lowest incomes are the minimum salarjes in the lowest
range MSU 1B for 1987 and 1988 and POS1 for 1988 to 1992. The mid-
dle range incomes arc the maximum salaries in the category MSU 7 and
PGS 7 respectively. The highest salaries are those for MSU 14 and maxima
in PSS 4 scale.

Now electricity consumption wise a person with minimum income is ex-
pected to occupy a low demand household. A person with medium in-
come is expected to occupy a medium demand household while a person
with high income may be expected to occupy a high demand household.
Surveys by the author have indicated that electricity consumption distri-
bution can be categorised as depicted in Table 3.

Table 3: Electricity consumption distribution
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Table 4: Comparison of average monthly incomes to typical monthly
electricity bills for parastatal employees
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Fig. . Avearge monthly salaries
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HORTHLY BLECTHLTY

Fig. 3: Monthly net incomes after electricity bill deductions

In Fig. 3, for high income group if the electricity bill deductions were
made from their salaries computed in Table 4, net income should appear as
negative. However here in Fig. 3 it appears as positive because the high
income group category pay their bills from allowances and not from their
salaries.
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ELECTRICITY CONSUMPTION PATTERNS

In Table 5 we describe the different types of end use devices which are
typically found in these houscholds as surveyed by the author.

Table 5: Electrical appliances distribution in households
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Fig. 4: Daily load curves (kW)
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Fig 7: Current curves

Table 6: Consumption of electricity in medium demand household

dissagragated by end use device
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Table 7: Consumption of electricity in high demand household
dissagragated by end use device
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POSSIBILITIES TO REDUCE ELECTRICITY CONSUMPTION

Since the dominant use of electricity in domestic dwellings is in lighting,
cooking and fans or air conditioning, the main thrust if onc intends to use
cleetricity cconomically is to use clficient lighting, efficient cooking ap-
pliances and whenever possible faas instead of air conditioners [5.6].

CONCLUSTONS

Due to low salarics low ond medium income carners cannotl increase therr
clectricity use.

Domestic load profiles show a base load with three very pronounced peaks.
First peak occurs at around 7 - 9 hrs during breakfast time. The second
peak ocenrs between 1015 hies diving funch tiune and the (hicd peak s
bhetween TR 2 Tus dumg evening mieals, The fiest wo peaks aie canned
by cooking. In the 2vening the peak is due (0 cooking and lighting. The
hase load is mainty due 1o Gans, aie conditioning, and other activities like
moning, video watching, radio or mosic system operadion e,

The lighting Toad causes a low power factor of the order of 0.5 - 0.05.
Hawever during the power consutption peak thimes the power factor ap
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proaches unity. There is practically no need for installation of any further
power factor improvement devices or of introducing an additional low
power factor penalty component to the domestic tariff,

Voltage profiles arc not stable. The main problem is low vollage. There is
therefore a need to introduce voltage controllers, regulators and stabilisers
in the sub-distribution systems.

The dissagragation of power use in domestic dwellings indicates that for
medium demand households lighting and cooking consume energy of the
order of 49% and 43% respectively. For high demand households, cook-
ing accounts for about 69% of electricity consumption.

Future work will look at the dissagragated power consumption in lighting,
cooking, air conditioning, ctc.
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