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( Arc Fault Circuit Interrupter Design using Microprocessor )
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Abstract

As an arc fault interrupter, the AFCI mentioned in this paper has been designed to detect and interrupt arc faults due
to wire deterioration, insulation, wire damage, loose connection, and excessive mechanical damage. Since AFCI is digital
and uses mechanical and electric stress, the length of interruption against overload and over-current is much shorter than

the current bi-metal method. Therefore, the risk of electrical fires has been reduced.
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Fig. 1 Classification of discharge.
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Fig. 2. Discharge phenomenon of serial arc.
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Fig. 3. Arc current Characteristics of resistive load.
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Fig. 4. Start-up transient of incandescent lamps with a
total power of 1 KW.
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Fig. 5 Start~up transient of a 1HP air compressor.
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Fig. 6. Arc Generator(UL1699).
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Fig. 7. Block diagram for the Arc Fault Circuit
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® Circuit Breaker
| Trip Curve

Conductor
Damage Curve

Trip Time

'

Muttipies of Rated Current

a3 8. AFCl XM
Fig. 8. Trip curve of AFCI.



16

2 = Ref. inpur ZHCH

T
SRy

ARC+0.2V>=ARC Rel,
Arc signal B &

v/’"‘“‘\

Arc signal

NO

OL+0.2V>=0L Ref,
Ol signal ¥ &

OL signal

NGO

Trip signal

g 9 ofzZEE Melshy| e ¥nelE
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Table 1. Specification of UL1699.
Bk

B3 15A 20A
5A Isec Isec
10A 0.4sec 0.4sec
A7 0.28sec 0.20sec
150% 0.16sec 0.11sec
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Fig. 11. Current & Voitage Characteristics of AFCI.
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