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Asterisk(¥*) Amay structure based power reduction power distribution
board

Mi-Suk Kim, Dong-Sam Park’
Department of Mechanical Engineering, Incheon National University
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Abstract With the increase in power consumption due to the surge in the demand for power, it is necessary to
improve the quality or design of the power (supply) for the purpose of reducing the energy consumption and so reduce
the power loss. The switchboard is a mechanical device that receives electricity from the electricity generation
facilities of KEPCO and divides it into the facilities required for each building. Switchboards generally consist of
enclosures, switches, power conductors, and control components.

This study deals with energized power conductors, which constitute the main element in the switchboard. Through
the measurement of the effective ac resistance, it was confirmed that the vertical array structure of the conventional
type plate conductor is inefficient. If the effective AC resistance increases significantly, the sectional area of the
conductor becomes relatively large due to the skin effect. In this study, we studied the energy and material savings
that could be obtained using the asterisk (*) array structure, which minimizes the effective ac resistance by reducing
the skin effect. The core technology principle of this study is the energy saving switchgear based on conductor
resistance reduction technology utilizing the asterisk array structure. The present invention involves a plate-shaped
conductor arrangement structure capable of canceling out the magnetic field generated on each of the plate conductors
(rst or abc) of the AC power supply in the power distribution panel by mutual action. The effect of this structure
is to reduce the amount of inductive reactance due to the increase in the cross-sectional area and reduction of the
effective AC resistance.
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Fig. 1. Vertical plate conductor array
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Fig. 2. Asterisk array structure
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Fig. 3. Reactance Equivalent circuit
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Table 1. Busbar Im section resistance measurement
size DC | AC 60Hz rle‘;:f:j; AC/DC
(mm) ®e) ®e) ) (%)
8t 40 62.3 (60C) 75 12.7 +20%
6t 100 33.2 (607C) 54.5 213 +64%

10t 100 17.6 267C) 41.5 239 +135%
12t 125 11.6 23C) 38.7 27.1 +233%
12t 125*2 | 5.84 (24C) 34.8 29 +499%

<Table 1> ZA Ao X DCEA thH] ACAE F7H&
SAE wokth 2 A afelA Ado] FrhshEt
ZA o] FALL F, Fohget BATL ok wheha] EA)
o] MldF 2ok WA Aol drtar 7hgstar A
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3.2 Maxwell X}7|%&65HA M

<Table 2>+ S17FAH 34 60Hz 1600A Z7A &=
2y g} of2H e~ wjE9] 600sq F-2=HF AlRE
A8k gho]t} <Table 3>& 0~10msT-7+oll A 2msmc}
ANGE EA3 grolch FE wd) o xER A
o] 27174 FAGEE vk ARlel), Al7hdelE
Ims(millisecond) = 1/ 1000%, A71ZT¢= Mx
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Table 2. Vertical array & Asterisk array Mx value

Vertical array Asterisk array

2C = 6t + 50mm =+ 3m (600 sq)

10t + 60mm + 3m (600 sq)
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Table 3. Magnetic field formation state measured in 2ms

interval
. Average|
Time | 0 ms 2ms | 4ms | 6 ms 8ms | 10 ms
Mx
0 0 (@ ()
9.877 | 5229 | 10304 | 6.147 | 8.027
4455 | 5172 | 5431 | 4992 | 4.879 | 5.409 5 056
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Fig. 4. Asterisk(*) array structure apply
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Table 2. Effective AC resistance reduction ratio compared
to existing (%)

Allowable current capacity (A) | 1,600A |2,000A(3,200A |4,000A
Effectiv;/ ?écarles?lsi:zce () 415 | 3871 315 1 306
Effcec'ri\/ell\sj‘f:éi Si(es?:rtzzce () 353 2 17.8 13
gdr‘:’seii;fcf?&g) 6 | 127|137 | 176
Improved quantity (%) 14% | 33% | 43% | 57%
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Table 3. Reduced apparent power

measurement
600 sq
1,608 A
2.15 kW
2.64 kvar
3.57kVA
600sq
1,606 A
1.12 kW
1.73 kvar
2.10 kVA

3 phases 1600A 60Hz

Busbar size

Vertical array: Applied current (I)

10t * 60 * 3m
(600 sq)

Active power(P)

Reactive power(Q)

Apparent power(S)

Busbar size

Asterisk array Applied current (I)

2% 6t * 50 * 3m
(600 sq)

Active power(P)

Reactive power(Q)

Apparent power(S)

Reduced apparent power

419
(efficiency 2.10 / 3.57 = 0.58 ) &
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balance

Fig. 6. Asterisk array :3-phase power vector diagram
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Fig. 7. Asterisk array structure prototype
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