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Abstract

This study examines the design and
construction of AC Electronics load surge protection in
order to camy electric surge load arisen from faulls in
low voltage electricity system by using the principie of
clectronics Joad clamping voltage during induction
pericd se that elecuic vollage could go through to safe
load and continue 10 work. After the capabilities of
transient over vollage mode were test, the results
complied with the design, that is to say, this transient
over veltage protection mode could recuce surge which
was tested in waveforms at 6000V range (1.2/504S). Let
through voltage was also low. The average voltage range
was still within the specified range (<600V) and
acceptable. This mod> device will prevent surge with
high current range and elecincal pressure. The duration
is approximately 5nS-5mS. The czuses for electrical
faults which make this mode device operate are
thunderbolt or switching devices in the system.

Keywords:  Clectronics Lcad, Over-voitage
Protzction, Power sysiem  stability,
transient recovery vollage

1. Introduction

Higher technology has normmally more sensitivity to
the changes in electrical power quality than in the past.
Therefore, electricity system with lack ir sustainability
and voltage quality due 10 natural phenomera, electrical
faults, switching in devices, using non-linear devices in
indusirial system, and improper grounding, will cause
problems in electrical power quality system. Surge in
electric power system, when it occurs, causes a great
deal of trouble. Besides damage to electric appliances,
surge causes great danger to clectricity users. Most surge
protection devices are imporied and expensive . Those
devices could solve temporary electrical surge such as
lightning. However, they could not solve problem of
voltage swell. Moreover, svery country runs different
clectricity system. An analysis to 3olve cketrical power
quality probiem rust be based on real situations.

2. Theory

According to intzmational standards, IEEE defines
electrical power quality as the attribute of current
voltags, and frequency of electricity distributor in
normal state which will not make electric equipments
malfunction or damage. The main reason for considering
clectrical power quality is that higher 12chnology eleciric
apphiances have higher sensitivity to the changes in
electrical power quality than in the past. The incresse in
usirg higher tecknclogy electric apphances and the
electricity system which connects every section together
will break down the whole system if one part is afiected
by clestrical power quality problems. Over Voliage is a
change for a Jong period in RMS value which reaches
11 - 1.2 P.U. {normally over 1 minute). Thke cause is
releasing large lcad from the system, or switching
capacitors :nto the system, or even adjusting wrong tap
of adapters The impact from those incidents is that the
appliances damage due 10 over voltage,

3. Experimental Design

St 1
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Fig. 1 Transient over voliage

As shown in Fig 1, this is mode for surge protection in
parallel with electricity system. t has GDT in front in
order to reduce the power going through tn naxt
protectors without damaging . In this set, GDT i3 placed
in front because GDT behavier has high impedance in
the range of Giga Ohms; therefore, there will be no
jeakage current. GDT behavior changes when voltage
conditions exceed GDT function, resulting in GDT
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creating ions inside itself and becoming electrical
conductor at last. One GDT outstanding feature is that it
could hold more current and surge than other
suppression materials (compared on the same parameter
base). Besides high surge protection, GDT has low latent
capacitance or about IpF -~ 5pF. GDT is therefore
suitable for surge suppression in system with high
frequency. Another suppression material is Metal Oxide
Varistor or MOV. Genenlly, the response time is set
between 5-30 nanoseconds with high impedance.
However, when voltage which it is connected to has
higher value or is higher than its starting voltage value,
the resistance will change and move towards 0 ohms.
The way MOV loses its resistance is calculated by
exponential function. The behavioral change of high
impedance in normal state to almost electrical conductor
makes  voltage during surge period higher than the
starting voltage value of MOV, Electrical current during
this period pass MOV through the ground. The
connection of MOV will be in parallel with the work
system in order to deviate surge cusrent pass it through
the ground. With repeated times of surge, the
effectiveness and the capability to protect surge of MOV
will reduce. The MOV protection set has been designed.
The first MOV set uses GDT suppression materials due
to its slightly slower response time to surge than MOV.
The sccond set is intended for voltage swell mode. MOV
is arranged in parallel way. It not only protect surge but
let through voltage will also get less. This is to increase
the efficiency in reducing current and surge to MOV,

4. RESEARCH RESULTS ANDEVALUATION

Test results were recorded and written in Table 4.1 for
transient over voltage protection mode. Fig .5 shows the
relationship between voltage test and let through voltage
for suppression devices GDT and MOV.

Table I Test Results of Transient Over Voltage
Protection Mode

Sequence Yoltage Lint Thtxylf%Vo]tagc
Test Test (V) GDT and MOV
1 1000 497
2 2000 510
3 3000 530
4 4000 545
5 5000 559
6 6000 568

177

7000

Vaitage tost VY]

1000

3 4
Sequence Test

>
<

Fig .2 Graph Showing the Relationship between Voltage
Test and Let Through Voltage for Suppression Devices
GDT and

5. CONCLUSION

This research was aimed to develop electronics load
surge protection in order to find solution o electrical
power quality system and to test the efficiency of surge
protection in the system. The development of surge
protection devices at present takes a step further in AC
surge protection because the design put electronics load
in the conventional surge protection devices to solve
transient over voltage issues. This research was to design
AC surge protection device. Afer the capabilities of
transient over voltage mode were test, the results
complied with the design, that is to say, this transient
over voltage protection mode could reduce surge which
was tested in waveforms at 6000V range (1.2/50uS). Let
through voltage was also low. The average voltage range
was still within the specified range (<600V) and
acceptable. This mode device will prevent surge with
high current range and electrical pressure. The duration
is approximately 5nS-5mS. The causes for electrical
faults which make this mode device operate are
thunderbolt or switching devices in the system.
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