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Characteristics of Pre-Post Contacts of DC Consent-Plug

Jaeho Nal, Yongpeel Wangz, and Hyosung Kim T

Abstract

Socket-outlets and plugs are essential devices that supply electric power into user appliances. During plug-out

operation of an engaged plug from the socket-outlet, the consistent arc between the plug and the socket—outlet

could develop into heavy fires in DC systems but only a small spark in AC systems. This paper proposes a
pre—/post-electrode method to prevent plugs and socket-outlets from melting by sustaining arc energy. To
implement the proposed pre—/post-electrodes, an experimental plug is manufactured with two electrodes, in which

a post resistance Rs is connected in between. This paper investigates the function of the post resistance Rs, in

which the best value of the post resistance Rs is obtained through simulation and experiment.

Key words: Electric arc, DC distribution, Pre-post contacts, Socket-outlet and Plug
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a) Plug structure for pre-post contact

Consent Plug

[T

b) Concent structure for pre-post contact

@ Rs.

Fig. 1. Concept of pre-post contact.
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Fig. 2. Equivalent circuit of pre—post contact.
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a) Connection and disconnection time = 100[ms]
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b) Connection and disconnection time = 10[ms]
Fig. 3. Simulation waveform of pre-post contact.
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Consent

Fig. 4. Structure of pre-post contact.
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Fig. 5. Simulation circuit for pre-post contact.
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Fig. 6. Simulated waveforms of pre-post contact.
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TABLE 1
EXPERIMENT CONDITIONS
Parameters Value
Source voltage range 400[Vpcl
Current 10[A]
Load -
Time constant 20[ms]
Contact Materiel Cu
ontac
Tripping speed | 50~150[mm/sec]
Pre-Contact
Consent

/ Post-Contact

—=

Plug
et
T
L
Fig. 7. Experiment circuit for pre-post contact.
Insulator
/ ©
/ Electrical
J/ Resistance  Connection
( I
R
/ \
Pre contact Post contact

Fig. 8. Proposed scheme of pre-post contact for two-trip
stage.

Fig. 9. Consent-plug product by proposed scheme of
pre—post contact.

Fig. 10. Experiment environment for proposed consent-plug.
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Fig. 11. Experiment waveform by proposed consent-plug with variations of post-contact resistances.
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Fig. 12. Trip time characteristic graphs by proposed

consent-plug with variations of post-contact resistances.
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