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ABSTRACT

This study fabricated a low-voltage 10 circuit distribution board based on the KEMC (Korea Electrical Manufacturers
Cooperative) 2102-610 standard and performed a characteristics assessment of the developed 10 circuit distribution board to
secure product stability. The developed 10 circuit distribution board is designed to have the characteristics of insulation
materials, as well as resistance to corrosion ultraviolet radiation and mechanical impact. The developed distribution board is
fabricated to have an appropriate protection class of enclosure, electric shock prevention and protection circuits, switchgear
and its components, internal electrical circuits and connectors, external conduct terminal, insulation characteristics, temperature
rise test, heat resistance, etc. The developed 10 circuit distribution board consists of a single phase circuit and 3-phase circuits.
It is possible to measure in real time the leakage current generated from the load distribution line by installing a sensor module
at the load side of each of the branched switchgears. In addition, it is possible to increase a circuit according to the use and
purpose of the load and to also manage and check the load in real time. Temperature rise tests were performed on the
developed 10 circuit distribution board at 18 places including the inlet connection, main circuit and distribution circuit bus
bars and bus bar supports, etc. The highest temperature of 65.3 C was measured at the R-Phase of the connection of the
MCCB power supply for the branch circuit bus bar and a temperature rise of 61.6 C was measured at the T-Phase of the
load side. When applying thermal stress to an MCCB for 6 hours at 180 C using a heat resistant experimental device, it
was found that the actuator lever was transformed and moved in the tripped state.
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Table 1. Material of Low Voltage Distributing Board and Strength of Parts

Clause

KS C IEC 61439-1

IEC 60068-2-30, 60068-2-11

indoor D moisture proof; 40+3 C, humidity; 95%, 24 hr., 6 times
] ) @ salt water; 352 C, 24 hr., 7 times
Corrosion resistance
IEC 60068-2-30, 60068-2-11
outdoor D moisture proof; 40+3 C, humidity; 95%, 24 hr., 5 times

@ salt water; 352 C, 24 hr., 2 times

IEC 60068-2-2

Characteristics of

. . . Temperature enforces in 70 C.
insulating material

Other segment sets up in 702 C.

(D Thermal tests of enclosure is 168 hours, and recovery time is 96 hours.

@ Introspection examination of insulation material carries out in 125+2 C.

Ultraviolet radiation ISO 48922 A

temperature; 65+3 C, humidity; 65+5%,

m moves horizontality.

£ .
of Immunity water service; 5 min., drying periods; 5 min., 100 times
Raises 1+0.1 m at position of stationary state, and executes inheritance.
Salvage Keeps product while blow 30 minutes in 1+0.1 m, and lifts 1£0.1 m height after 2th repeat. And 10+0.5
A%

Execute in heritance 3 times in dead lock, each sequence achieves with in 1 minute.

Mechanical impact KS C IEC 62262

e anets] =24, A3 A3%, 201749
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Table 2. Verification Method of Enclosure used to Low Voltage Distributing Board

Clause

KS C IEC 61439-1

KS C IEC 60529
Protection grade of enclosure

Should prepare in violation of solid and liquid.

Electric shock prevention and
protection channel

Verify effect of protection channel.

Verify effective ground connection consecutiveness between exposure conductive part and
protection channel of product.

Verify short circuit withstand capability of protection channel.

Switchgear and structure

Verify state of switches and linked parts.

Inside electric circuit and hitch

Verify observance availability of design requirement applied to each circuit.

Terminal of outer conductor

Verify whether conclusion between terminal and conductor is appropriate.

Insulation characteristics

Verify examination of enclosure making from insulation material.

Temperature rise

When flowed test current, verify limit of produced temperature rise.

Short circuit withstand capability

Verify observance availability of design requirement.

Electromagnetic compatibility

Executes and verifies test according to EMC standard.

Mechanical movement

Verify 200 times whether mechanical action is satisfied.

Table 3. Electrical Properties of Low Voltage Distributing Board

Clause KS C IEC 61439-1 KEMC 2102-610 JSIA-300
Do to low pressure switchgear and control device. AC
; 600V,
. 50 Hz,
Applicable scope AC ; 1,000 V AC ; 1,000 V 60 Hz
DC ; 1,500V 1,000 Hz DC
DC 5 1,500 \% ; 250 V

Rating operating voltage

Rating using voltage

Voltage Rating impulse voltage Rating insulation voltage -
Rating impulse withstand voltage Rating impulse withstand voltage
Rating current of circuit Rating short time withstand current
Current Rating diversity factor Rating peak withstand current
Rating peak withstand current Rating using short circuit current
Rating short time withstand current Rating melting short circuit current
When circuit was appointed, must clarify rated | When circuit was appointed, must clarify
frequency of each circuit. rated frequency of each circuit.
Frequency When manufacturer does not clarify, value of | When manufacturer does not clarify, value | -
rated frequency supposes by 98% and 102%. of rated frequency supposes by 98% and
102%.
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Figure 1. Stereoscopic photography of the developed distribution
panel.
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Figure 2. Schematic diagram of the developed distribution panel.
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(a) Single phase testing transformer
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(b) Control board of three phase tester

Figure 3. Stereoscopic photograph of device for temperature rise test of developed distribution board.
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52 kVA, 2,000 A

Preparation of temperature rise test
Kukje Electric Mfg., Co., Korea

Decision of experimental condition
three phase 225 A, 6 hour
temperature ; 28.8~29.0 °C, humidity

; 1842 %

v

Connection of
service wire

R S T

Bus bar of main circuit
and branch circuit
R, S. T

Source part and
load part of MCCB
R. S T

> <

Power supply of temperature-rise test device
three phase 225 A, 6 hours

A 4

Photographing of stereoscopic photograph
Digital Camera D90, 2009, Nikon, Japan

( Analysis with temperature-rise test wave )

Figure 4. Schematic diagram for temperature-rise test of developed distribution board.
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Figure 5. Temperature rise test curved lines of developed distribution board.
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Table 4. Maximum Allowable Temperature by Insulation Classification of Electrical Appliances

Insulation classification

Y

E

B F H C

Maximum allowable temperature, C

90

120

130 155 180 180 exceed

Table 5. Result of Temperature Rise Test for Developed Distribution Board

) Temperature upper limit value, C
Ch. No. Measurement region
R S T
1 Before connection 1 m of service wire 36.5 - -
2 384 - -
3 Connection of service wire - 47.0 -
4 - - 48.4
5 492 - -
6 Bus bar of main circuit and branch circuit - 57.2 -
7 - - 58.7
8 65.3 - -
9 Connection of MCCB power for branch circuit bus bar - 63.9 -
10 - - 59.0
11 533 - -
12 Connection of MCCB load for branch circuit bus bar - 60.9 -
13 - - 61.6
14 Insulation of bus bar support 46.1
15 Part that contact at normalcy operating is possible 30.7
16 304
17 Ambient temperature 30.4
18 30.4
Note Conductor for outside service wire ; 4x50 mm
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(a) right side

(b) left side

(c) front

Figure 6. Photograph of the outside of the MCCB receiving stress at heat resistance of 180 C.
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