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Abstract: A new efficient method is proposed to
forecast the non-working days load demand at
Ruiru substation which is a 66/11kv; 66/33kv
distribution substation located along Thika road.
The forecasts are based on the total daily load the
substation supplies in the area which constitutes
domestic, commercial and industrial loads. It is
based on making the non-working days load
demand a function of working days load. This
method simplifies the load estimation of load
demand on weekends. A lot more time is spent in
computation of working days
load demand
using classical methods. Weekends loads are
made a function of load forecasts for normal
working days. This simplifies load forecasts for
non-working days in that the rigorous
computations are avoided thus saving time in
load prediction. Through this method the
numerical coefficient of weekends loads(C) is
th
determined for its i hour of the load for the
chosen day in a month for a particular substation.
The result has shown that the method is efficient
with high accuracy and robust. The error margin
of the weekend loads estimates was established
as 1.69%.
Keywords: load forecast, working days load
demand, no-working days demand load, numerical
coefficient.
1.0 Introduction:
One of the most important operational control
activities in power systems is forecasting of the
load demand for the next day (24hrs). At present
time, there are attempts to develop new methods
of load forecasting and improving the already

existing ones [1, 2, 3] with the aim of improving
the accuracy and applicability so as to employ
digital computers in their applications. The process
of load change (increase/decrease) with time
carries clear expression of non stationary
characters [4]. Analysis methods of non stationary
random process have not been developed
sufficiently and are more complex than the
stationary ones. In the available literature, the non
stationary process is made stationary as follows:

Where

is the stationary random function
And

are some real non-

random function
Non stationary of system load is conditioned by
the change of the consumers load over a day,
week or year which depends on the operations of
the industries, transport, domestic and connection
of new consumer loads [5].
Consequently, the load is homogeneous in
functional moments of the day for similar days for
a period of time or the year, which defines the
seasonal change of the load composition (Load
components). The system load may be expressed
as a sum of certain deterministic function which
represents the mathematical expectation of the
load and random component [6].
2. Representation of mathematical expectation of
the load and the random components.

Where

is load of i

th

time, t

th

day, i

=1,2...24and t = 1, 2 ...n(n is the number of days in
set)
Is

the

mathematical

expectation of the load.
(3)
Load forecast for every hour is done by chosen
loads for the corresponding hour relative to the
previous day’s load at a similar hour.
For forecast, we have selected the data value for
Wednesdays and Sundays for year 2010 & 2011
for similar hours indicated in the table below. We
have limited our data collection to two months.
Figures are in Amperes (A).

Table 3
0.00

Table 4
0.00

Table 1
0.00

CALCULATION OF (C)
HOUR

Table 2
0.00

COEFFICIENT

1

320.00 / 316.67 =

1.0105

3

296.67 / 306.67 =

0.9674

5

433.33 / 400.00 =

1.0833

7

420.00 / 470.00 =

0.8936

9

460.00 / 450.00 =

1.0222

11

426.67 / 430.00 =

0.9922

13

446.67 / 436.67 =

1.0229

15

430.00 / 420.00 =

1.0238

17

460.00 / 450.00 =

1.0222

19

583.33 / 566.67 =

1.0294

21

580.00 / 616.67 =

0.9405

23

496.67 / 516.67 =

0.9613

Table 5

2011 PREDICTION
1.0105 * 310.00 = 313.26
0.9674 * 283.33 = 274.09
1.0833 * 390.00 = 422.50
0.8936 * 473.33 = 422.98
1.0222 * 470.00 = 480.44
0.9922 * 446.67 = 443.20
1.0229 * 440.00 = 450.08
1.0238 * 426.67 = 436.83
1.0222 * 493.33 = 504.30
1.0294 * 580.00 = 597.06
0.9405 * 610.00 = 573.73
0.9613 * 540.00 = 519.10
Table 6

ACTUAL 2011
313.33
276.67
406.67
470.00
473.33
456.67
466.67
440.00
503.33
590.00
646.67
506.67
Average

%
ERROR
0.02
0.93
-3.89
10.00
-1.50
2.95
3.56
0.72
-0.19
-1.20
11.28
-2.45
1.69

3. The coefficient of rate of change of non-working
days to that of working days is then computed and
compared with that for the following year. See
table 5&6.
4. Individual coefficients for various similar hours
are calculated and the trend determined. This has
also be shown by plotting different points and
approximating with a straight line. See chart 7.
5. The results are illustrated graphically and the
error determined.
3. Procession of the data.
Let

(4)
Where

and

are parameters of

the straight line.

Where
In the above graphs it is shown presentation of
correlation and two chosen times of normal
working days and no-working days of one of the
substation. As indicated there are those
th
correlations which correspond to 10 hour of the
day for the months of January and April and that
th
4 hour of the same period. See charts 1,2,3&4.
To find deterministic component of the load, it is
necessary to choose an approximating function of
linear regression of the load with time. From the
graph, regression time can be approximated by a
straight line. [ 8]
Procedure of determining the coefficient:
1. The data from the chosen substation is taken for
two different months and years for a similar hour
of the day. See table 1, 2, 3&4.
2. The data for working days is then analysed
classically and compared with then one recorded
for non-working days. See table 5& 6.

For odd n
The deviation of the load from the regression line
represents the stationary random process. The
second component which forecasts the load is
determined by extrapolation stationary random
process using the method

Where

= forecast of random component of

the load;

constant, therefore, in equation (10), instead of
K(j), we can normalize the correlation coefficient:

= the deviation of the load
(11)

from regression line;
= weighting coefficient.
The weighting coefficient is chosen such that the
dispersion of departure of the forecasted random
value of P* from its forecast becomes minimum [ ]
(8)

Let us take partial derivative

and equate it

to zero.

Solving the above system of equations, we get our
interested
.In this case the choice of data for
forecast of non working days of the week is small
in volume and therefore when analyzing them, the
quantitative value of parameter assessment is of
small accuracy. This method is based on making
the forecasts of non-working days as a function of
normal working days for the ith hour.
For simplified calculations, the forecasts for non
working days are based on forecast of working
days.
(12)
Where

th

is the load at i hour of the

special/non -working day forecast.
th

Is the load at i hour of a normal
working day of the previous day.
th

Is the coefficient of special day i hour.

(13)
Taking into account that
Where

= the ith load of the present day
=the ith load of the

Where

is the auto correlative coefficient of

the system (9) and may be put in the form

r1K(0) + r2K(1) + ........+ rnK(n-1) = K(1)
r1K(0) + r2K(2) + ........+ rnK(n-2) = K(2)
r1K(n-1) + r2K(n-2) + ........+ rnK(0) = K(n)

For calculation of coefficients

is necessary to

find the corresponding correlation moment K (j) of
considered random process. Knowing that the
dispersion of stationary random process is

previous day.
Based on the suggested method and processed
data for working days, the non-working day’s
forecasts are determined. A minimum of 10 points
must be plotted to achieve realistic correlation
coefficients. The average error

for a normal day

obtained by averaging absolute values of the
errors of forecast was established as 1.69%.

Conclusion and Recommendations.
A method has been developed for determination
of load forecasts for non-working/special days. The

REFERENCES:
[1]. Beck, JV and KJ Arnold, “Parameter Estimation
in the Engineering and Science”, John Wiley and
Sons, NY, 1977.
[2].Mendel, J,”Discrete Techniques of Parameter
Estimation: The Equation Error Formulation”,
Mercel Dekker Inc., NY, 1973.
[3].Christiaane,WR,”Short term load forecasting
using general exponential smoothing”,IEEE
Trans.,Vol. PAS-90,pp.900-910,1971.
[4]Vemuri,S et al.,”On-line algorithms for
forecasting hourly loads of an electric utility”,IEEE
Trans.,Vol. PAS-100,PP3775-3784,1981.
Authors contact:
Emails;tireri1@yahoo.com,
Dmurage43@yahoo.com.
Abungu2004@yahoo.com

errors for forecasts were established to be 1.69%
.One parametric model was used in the analysis,
for more accurate load forecasts multi parametric
models should be used.

[5].Box, GE and GM Jenkins, “Time Series Analysis,
Forecasting and Control”, Holden Day Inc., San
Francisco, 1970.
[6] Graupe, D.”Identification of Systems”, Van
Nonstrand Reinhold Co, NY, 1972.
[7]. Tognete, Carlos A. Castro, UNICAP/FEEC/DSEE
C.P 6101 Brazil, “An Efficient Method for
Calculating Load Margins to Voltage
Collapse”1994.
[8]Srinivasan, K and R Pronovost, “Short term load
forecasting using multiple correlation techniques”,
IEEE Trans., Vol.PAS-94, pp.1854-1858, 1975.

