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Abstract. This paper presented voltage 8-channel and current 10-channel
power measurement system that simultaneously can measure and analyze
power components for both supply and demand side. The developed system
was tested using ac power source. The test results showed that accuracy of the
developed system is about 0.2 percent. Also, simultaneous measurement field
test of the developed system was implemented by applying in the supply and
demand side of three-phase power system.
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1

Introduction

The various problems including malfunction of control devices, data loss of computer
systems and overheating of cable and transformer have been generated. These
problems and concerns created the needs of the measurement of power components
such as active, reactive and apparent power, root-mean-square (rms) values of voltage
and current, power factor and power quality [1, 2]. There are many variants of power
measurement available in the field ranging from hand-held instruments to portable
monitors. These instruments have voltage 4-channel and current 5-channel and
provide three-phase and four-wire metering. Therefore, they can measure power
components of only one side that is supply or demand side of three-phase and fourwire power system. But, in order to effectively improve energy efficiency and solve
power disturbances, power components measurement for both supply and demand
side of power system must be implemented before appropriate action on power
problems is taken [3].
This paper presented voltage 8-channel and current 10-channel power measurement
system that simultaneously can measure power components for supply and demand
side of power system. The accuracy of active, reactive and apparent power
measurement and harmonic analysis by the developed system was tested using ac
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power source (PACIFIC 345AMX). The test results showed that accuracy is about 0.2
percent. In the field test of the developed system, the power components measurement
for all phases of load and source side in three-phase power system was simultaneously
implemented.

2

The system architecture

Figure 1 shows the basic block diagram of the proposed multi-channel power
measurement system. The proposed system is largely consisted of analog signal input
block with voltage 8-channel and current 10-channel measuring sensors, analogue to
digital conversion (ADC) block converting analog signal into digital signal, digital
signal processing block controlling circumference installations and performing
operation function, programmable logic device (PLD) block performing system
interface processing, memory block of static RAM (SRMA) and flash ROM (FROM),
interface block to transfer the metering results to a personal computer via a serial link
for display, and operation power source block supplying operation power of the
proposed system. The proposed system was constructed on a single printed circuit
board (PCB)

Fig. 1. Block diagram of the proposed system

3

Test and results

The First, accuracy of power (active, reactive and apparent power) measurement and
harmonic analysis by the developed system was tested, Test system, which is
consisted of programmable ac power source (PACIFIC 345AMX) and load, was
constructed. Programmable ac power source can produce voltage with arbitrary
magnitude and frequency. Test results indicated that the developed system yielded less
than 0.2 % error in all case. In order to verify that the developed system can
simultaneously measure power components for both supply and demand side of
power system, the developed system was connected with load and source side of
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three-phase power system

4

Conclusion

The voltage 8-channel and current 10-channel power measurement system to
simultaneously analyze power components and harmonics in several points of power
system was designed and implemented. Voltage and current measurement errors of the
developed system were revised, and accuracy of power (active, reactive and apparent
power) and harmonic measurement was tested by comparing power components
outputted in the programmable ac power source with that calculated by the developed
system. All the test results showed that the measurement error is less than 0.2 percent.
For field test, the developed system was connected with load and source side of threephase power system that capacitor and inductor to improve power factor were
installed. The result of field test showed measurement of power components for all
phases of load and source side was simultaneously implemented.
As the results of field test, it was certificated that the measurements of power
components such as voltage and current waveforms, reactive power and harmonics
for all phases of load and source side using the developed system can be
simultaneously implemented and the proposed system can be effectively applied to
measure power components of power system in order to solve power disturbances.
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