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Abstract

This paper presents a design and construction of measuring system to measure the power consumption of a split type air
conditioning unit and refrigerator in household for energy conservation without having to install any instrument directly to
appliances. The system will be only using aggregate power consumption data from only one instrument installed at main power
distribution board and using proposed algorithm to disaggregate power consumption data of selected appliances, it is called Non-
Intrusive Load Monitoring (NILM). It can significantly reduce cost and time in home energy audit. In this paper authors have used
3 points of monitored data to detect any change of power signal that obtained a 1 Hz sampling rate of active power from energy
meter. The proposed method uses basic knowledge about specified air conditioning and refrigerator to establish criteria of
disaggregation. Significant saving in air conditioner and refrigerator energy consumption can be achieved by real-time information
on their in use. The results showed that the proposed system can disaggregation energy of air conditioner in accuracy 90.71% and
refrigerator in accuracy 89.95% from total consumes energy.
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1. Introduction

Significant savings in energy consumption can be achieved by improved energy management in buildings®. Other
advanced control algorithms, real-time information on appliances in use. Components of an air conditioner are
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evaporator and condenser with fans plus a compressor. Replacing a dirty, clogged filter with a clean one can lower air
conditioner's energy consumption by 5% to 10%?2. Real time energy consumption of refrigerators can be used to plan
to defrost. Frost in refrigerator increases the amount of energy needed to keep the motor running. Manual defrost
refrigerators is necessary to realize the energy savings. A continuous feedback on the air conditioner and refrigerator
power draw can lead to significant energy saving. The system uses a single energy meter of main point to obtain a 1
Hz sampling rate of active power.

2. Non-Intrusive Load Monitoring

The main idea of Non-Intrusive Load Monitoring (NILM) is to obtain appliance-specific information non-
intrusively®. The information is collected at the main input, and then disaggregated to obtain operational time and
power draw information. Fig.1 shows an example of an aggregated power signal and the corresponding NILM
solution. The main signal consist with refrigerator LED TV and fan signal. In this illustration, the reconstructed
operational time of fan is from 6:30 AM to about 9:30 AM with the power draw is about 46 W and LED TV is from
6:05 AM to about 8:35 AM with the power draw is about 58 W. In this example, the appliances are modeled as on/off
load that consume constant active power at a single steady state. NILM system elements can be divided into four parts
as follows:

Hardware, this element used to measure and record data including a power meter that install at main circuit. The
method of read data from meter can be used low sampling rate (equal or less than 1 Hz) or high sampling rate (equal
or greater than 1000 Hz).

Event Detection is software that detects the change of power or other changes in parameter of electricity. That
represents a change in operating conditions of the equipment. A transition of active power from a high to low, can
determine whether the machine is turned on or active power transition from a low to high can indicate that the machine
is turned off. It can be mathematically expressed as Eq. 1:

AP = Py — Py 1)

where AP is a change of active power, Py is the steady-state active power at time t; and Py is the steady-state active
power at time to.

Data disaggregation is software that acts as disaggregation or grouped the electrical equipment that on or off. The
supervised disaggregation algorithm for Non-Intrusive Load Monitoring can be categorized into pattern recognition
methods or optimization methods®.

-Optimization Methods: In the case it compares the extracted feature data of an unknown appliances to that of
known appliances present in the cluster of the database and search the closest match by minimization the error between
them. It can be expressed as a mathematical Eq. 2:

Refrigerator Power (w)

LED TV Power (w)

Fan Power (w)

Fig. 1. NILM classified an input signal into individual appliances
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