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Abstract— The present title discloses a novel approach for
carrying out the constraints of energy requirements and
minimizes the wastage of power at the workstations, mall,
libraries, visiting centers, house hold requirements by actively
predicting the power requirements — as a theme of LOAD
FORECASTING. Load Forecasting is an attempt to foretell the
energy requirements in the near future. The Adaptive Load
Forecasting (ALF) system is implemented by using Nero-Fuzzy
System.

ALF system considers different parameters at front end
and back end so as to fulfill the energy requirements of the world
adaptively.

Keywords: Load Forecasting, ANFIS, Fuzzy Logic, Energy
Management

L INTRODUCTION

Load forecasting have long been known as the initial
and crucial step for implementing the power units. The
changing scenario in the era of civilization, market utilities and
industrial developments have altered the types of forecasts
that are most useful, the link between the sound evaluation
and infrastructure development is irreducible. Physical
systems can be based on their alternatives on future views
regarding load levels and locations.

The Adaptive Load Forecasting system vigorously
predicts the power requirements and manages the available
power using modern inference system. Inference is the act or
process of deriving logical
conclusions from premises known or assumed to be true.
The conclusion drawn is also called an idiomatic. The laws
of valid inference are studied in the field of logic.

The ALF system is proposed around ANFIS
system- is a kind of artificial Neural Network which is based
on inference system. As it integrates benefits of both neural
network and fuzzy logic principles it has potential to capture
the benefits of both technologies in a single framework.

1. Power System Planning:
Load forecasting is an ingredient of Power System
Planning (PSP).

PSP is a process in which we aim to decide on new as
well as upgrading existing system elements, to adequately

satisfy the loads for a foreseen future. And these elements
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could be Generation Facilities, Substations, Transmission
Lines or cables, capacitors, reactors and etc.

Forecasting refers to two different terminologies like
Demand Forecast and Energy Forecast

Demand Forecast that deals with determining capacity
of generation, transmission and distribution. On the other hand
Energy Forecast refers to determining type of generation
facilities required.

Such forecasting can be piled up through Load
Curves. It gives thought of variation of load during different
time, Total number of units generated, maximum demand of
the location, average load on a power station from the location,
and load factor.

IL. FORECASTING METHODOLOGIES

As the forecasting methodologies are procedures for
quantitatively defining future loads. It can be classified
depending on time period:

a.  Short Term

Ex]
130
230
330

a
a
2

530
2130
2230
2330

— Summer Minimum (J0705)  ——Typical Summer (1506/05)  ——Typical Wintsr (1542/05)  ——=Wintsr Maximum (23/11/05)
b. Intermediate
c. Long Term

The short term plotting is carried out on daily load
basis, also called Daily Load Curve, intermediate is carried out
on monthly basis also called as monthly load curve and long
term is carried out on annual basis also called as annual load
curves, when plotted using load curves techniques.

Fig.1: Sample Load Curve
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Month Energy Capacity Generation CUperating Grid OK  Machine Grid System
generated factcr hours hours hours availability avcdilability availabiiity
{kush) (%) %) () (%)

Jume 263872 17.73 1120 1258.80 1320 98.39 91.G67 2019
July 459315 30.86 1188.2 123C 1240 9919 83.33 5266
August 757422 50.90 13955 14173 14327 93 86 95.35 a5.35
Septernber 63300 4757 234.10 L378.40 1359 98.53 97.15 2572
October 171514 1152 1231.6 14363 1446.8 9927 97.23 96.53
Mowvernbe 19731 1.37 S6G.GE 13663 1376.2 9925 95507 2488
December €9509 467 7874 14403 1454.1 99.09 97.72 96.83
January G731e £.54 01e.3 14442 1452 5 9943 97.61 97 06
February 107817 749 924 13476 1356.6 99,534 97 46 J651
March 199303 15.54 9754 12933 1302.8 9927 87.55 56.92
Ayaril 43021¢ 2587 11224 12603 1319.8 95,49 91.65 5752
May 471391 31.67 12341 13733 1388.6 98.90 93.32 9229
Tetal 3732416 12701 16286.6 lesdd 2

Average 21.16 98.75 93.89 2272

Fig.2: Real Time statistics of wind power project at Motha
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Fig.3: Sample Power Supplied statistics
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Fig.1 gives ideas about the sample load curves that
give exact data about the load requirements in KWH at

different time scale on short term basis.

Fig.2 and Fig.3 describes the real data that is supplied
to the locations through wind power project on long term basis.

I11. FACTORS AFFECTING FORECASTING

1. Time Factors such as:
1.1 Hours of the day (Day/Night)

1.2 Day of the week (Week Day/Weekend)

1.3 Time of the year (Season)

2. Weather Conditions (Temperature and Humidity)
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Customer (residential, commercial, industrial,
agricultural, public, etc.)

4. Special events (TV programmes, public holidays,
etc.)

5. Population

6. Economic indicators (per capita income, Gross
National Product (GNP), Gross Domestic Product
(GDP), etc.)

7. Trends in using new technologies

8. Electricity price

Iv. IMPLEMENTATION TECHNIQUES

Effective forecasting techniques can be
implemented using different platform: Embedded System,
Using Programmable Devices and Using Neuro-Fuzzy
System.

Considering the different shortcomings of the
other two platforms the present novel concept is
implemented using Artificial Neural Network- ANFIS
Technique.

ANFIS is meant for integrating features if Fuzzy
System and Neural Network.

From Fuzzy System: it is representation of prior
Knowledge into set of constraints (Network Topology) to
reduce the optimization search space.

And from Neural Network: It is adaptation of
back propagation to structured network to automate
Fuzzy control parametric tuning.

In the present title, short term forecasting is executed. i.e.

the network is designed for predicting the next hour expected
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load. Which can be procured and fulfilled from the power
station well in advanced.

For designing the network, three inputs are considered
viz: Hour, date and month. This statistics of the pattern
recorded for particular location is given as membership
function inputs to the network for training.
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Fig.4: Proposed ANFIS N/W

Hour, date and month patterns are given as input will
be then recorded and membership functions are created which
nothing but the implementation is of if part.

In the input column “H” indicates Hour Input, “D”
indicates Date Input and “M” indicates Month input to the
ANFIS Network.

Based on the conditions i.e. if part certain rules are
defined. Like number of membership functions to be
implemented and their inter-relations. Once the membership
functions are defined and rules are defined then the network is
ready to use. That means it is in the state of predicting the load
pattern to be fulfilled.

The first step is executed by the fuzzifier which
converts the input data pattern in to fuzzy sets. These set of
data patters in now the exact input to the ANFIS system.
Second crucial stage is executed by the permutator which
applies all the possible combinations to the fuzzy set. This
comes under the Rules + Norm Section. And the final, most
decisive stage of the proposed system is inference unit.

In the proposed system, the intermediate data
generated is multiplied with the correcting factor of 1.2 units.

The title proposes 1.2 multiplication factor as the best
suitable unit for predicting the most precise forecasting. This
multiplication factor depends on different parameters like
Location, Weather conditions, days of the year and etc. Based
on the experiment conducted for this title, 1.2 multiplication
factor which is also called as the Bias of the system is best
suitable. The inference unit is basically implementing the then
part of the above figure.

The unit is designed and trained which has then
certain set of output pattern data, also called as the Permutator
unit.
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F1g5 Sample Result Generated for ANFIS

Figure 5 shows the sample result generated for the
three input i.e. hour, date and month. The input data is given
for 12:00 A.M. to 12:00 A.M. as a day input, 1 to 30 as date
input and 1 to 12 as month input to the proposed ANFIS
network.

The proposed system is not only suitable for
implementing the Load forecasting of the Power Generation
Unit but is also suitable for implementing stock exchange
system. In this system the historical values are given as an
input to the Adaptive Forecasting System with which it is
possible to forecast sensex values.

Second applications is in medical science in which
again certain pre-coded data values which specifies the
symptoms of the disease like cancer, heart attaché and
diabetes. In this mode of the system it is possible to take
corrective actions for the patient before the serious health
mode.

In the third mode of the application of the system,
weather forecasting can also be implemented for uncertain
areas. The proposed system again can be implemented in three
different ways for short term forecasting, intermediate and long
term forecasting. But the proposed system is best suitable for
weather forecasting if it is implemented considering Short
Term Forecasting. Since, for the sites where the environment
changes all of sudden, makes the system failure when
implemented in intermediate and long term basis.

For implementation of the above three systems
ANFIS network can be modified in terms of number of inputs,
intermediate membership functions and number of outputs to
implement the desired system.

V. CONCLUSIONS

The present title is a novel and flexible architecture
implemented using modern Techniques like ANFIS
architecture with which it is possible to implement different
multifaceted structural design.
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