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Design of fuse elements for Energy Storage System (ESS)

Self—control protector device

Yeong Hoon Jeong

Department of Metallurgical Engineering, The Graduate School,
Pukyong National University

Abstract

With the rise of portable electronic devices, the market for secondary battery,
which 1S necessary to operate portable electronic devices, has been growing
together. As the market for rechargeable (secondary) batteries focuses to
minimize its size and to maximize its efficiency, various reasons for fire and
explosion emerge. In the case of energy storage systems, the four main(core)
materials are stabilized and abnormal currents are blocked in application to prevent
fire and explosion. One of methods to prevent an abnormal current from flowing in
1s usage of fuse.

However, the conventional current type of fuse does not operate at a
comparatively low current amount change (105% to 120%).

In the case of electric and electronic circuits in a general electric power system,
such situation is not dangerous. However, in the case of ESS, the over—current
can lead to fire and explosion, if it continuously flows into the internal active
material, the separator, and the internal electrode, even at a relatively low current.
In this study, we propose a protection circuit for the safe use of energy storage
system (ESS), which act as a breaker which operates in case of detection of a
small current change, We developed an active control fuse element for ESS, which
is able to achieve the stability against short—circuit inrush current and
short—circuit  over—current and safety against micro—current change

simultaneously.
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High voltage fuse
Rated voltage : AC 1000V~

Low voltage fuse
Rated voltage : AC 400V~1000V
** IEC 60269

Miniature fuse
Rated voltage : AC/DC 12V~300V
**EC 60127

Fig. 1 Applying fuses
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Fig. 3 Various types of miniature fuses
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t, : Fuse arcing time = post-arcing time

Fig. 4 Relationship between abnormal current and time
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Fig. 6 Example of energizing when using 125V,
250V fuse according to 125V, 250V voltage
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Fig. 10 Slow-blow type fuse Applies the rated current of

the fuse when the current is passed
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Fig. 12 Circuit operation in case of normal current

and abnormal current
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Fig. 13 Fuse diagram for complex operation
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Table 3 Fuse elements apply different thickness of material

All =4
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Fig. 16 Heat Resistive Resistance and Fuse elements

substrate on Board
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Fig. 17 Fuse samples front, side
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Fig. 18 I-T graph according to cross—-sectional
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Fig. 19 Short-Circuit and Inrush Current Type
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Fig. 21 Micro current sensing
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Fig. 22 V-T curve of self-control fuse
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