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Abstract : This study presented the strength of the materials and parts for smart distribution board fabrication, and developed a work
operation process chart for smart distribution board fabrication. This work operation process chart for smart distribution board fabrication
complied with SPS-KEMC regulations, and the applicable range and object are less than 1,000 V and 1,000 Hz for the AC distribution
board and less than 1,500 V for the DC distribution board. The power supply is 3 phase 4 wires (30 4W), divided into a single phase circuit
and a 3 phase circuit. In addition, the circuit was configured so that the leakage current flowing through the distribution line of the load
could be monitored in real time by using the sensor module installed at the rear end of the circuit breaker. Therefore, the administrator can
easily find the risk factor of the load since engineer can check the leakage current of each distribution line. In addition, if a leakage current
greater than standard value flows, it is possible to generate an alarm against a short circuit and cut off the leakage current. The work
operation process chart for the smart distribution board fabrication consists of the following steps: raw and subsidiary materials, sheet
metal work, tube making, welding, painting, busbar fabrication, assembly and wiring, product inspection, shipment, etc. Moreover,
symbols, A, V, O, =, etc. were used according to the type of work and work progress so that workers can easily understand the progress

of the work.
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Fig. 1. Stereoscopic photography of the developed distribution
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Fig. 2. Schematic diagram of the developed distribution panel.
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Table 1. Material of low voltage distributing board and strength of parts
Clause KS C IEC 61439-1

TEC 60068-2-30, 60068-2-11
indoor (D moisture proof; 40 + 3°C, humidity; 95 %, 24 hr., 6 times
@ salt water; 35 + 2C, 24hr., 7 times

IEC 60068-2-30, 60068-2-11
outdoor | (D moisture proof; 40 + 3°C, humidity; 95 %, 24 hr., 5 times
@ salt water; 35 + 2C, 24hr., 2 times

IEC 60068-2-2

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

Characteristics of insulating material Temperature enforces in 70 C.

@ Introspection examination of insulation material carries out in 125 + 2°C.
Other segment sets up in 70 + 2°C.

1SO 4892-2 A
temperature; 65 = 3°C, humidity; 65 + 5%, water service; 5 min., drying periods; 5 min., 100 times

Corrosion resistance

Ultraviolet radiation of immunity

Raises 1 = 0.1 m at position of stationary state, and executes inheritance.
Keeps product while blow 30minutes in 1 + 0.1 m, and lifts 1 + 0.1 m height after 2th repeat. And 10£0.5m

Salvage - .
moves horizontality.
Execute in heritance 3 times in dead lock, each sequence achieves with in 1 minute.
Mechanical impact KS C IEC 62262

Table 2. Verification method of enclosure used to low voltage distributing board
Clause KS C IEC 61439-1

KS C IEC 60529
Should prepare in violation of solid and liquid.

Protection grade of enclosure

Verify effect of protection channel.

Electric shock prevention and Verify effective ground connection consecutiveness between exposure conductive part and protection channel of
protection channel 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.
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Table 3. Operation process chart for cabinet board manufacture with leakage current alarm and interception function

Process | Process . Process control Inspection
No. Job sheet Installat Standard Not
| name chart o0 siee aon Clause Method | Duty Record Clause Method | Record o
A Material
warehousing
Raw .. Ruler . | HMQI-502-
! materials © Reciving Weighing machine Clause Standard Inspestion I-
mspection Naked eye report 1~16
v Preservation
Cutting machine Shape Size
0 Manufacture Folding machine Pressure Frequently | Worker mgi?ec?r d }H\/_[%“OG Ttself &
5 |Sheet metal press Current outside order
working & Interim Ruler Shape Sampling | Process | HMQI-502- | processing
inspection Venier calipers Size Angle | inspection | move card 2-1
= Transport
0 Manufacture Cunm%nyllllackune P:??gfre Frequently | Worker m};rv?isasr d I-]]\/_[(13_13406 Itself &
tside ord
3 “E)(r)gg & Interim Ruler Shape Sampling | Process | HMQI-502- otgrs;cess(;;ger
8 inspection vernier calipers Size inspection | move card 2-2
= Preservation
. . Shape Current
0 Manufacture Weldml%ilgnachme State Frequently | Worker m};i/?ec%:r d l-ﬂ\/_l?_gl%
Welding rod liself &
4 Welding Ruler Shape Current ouiside order
processing Interim Weighing machine pgme Sampling | Process | HMQI-502- | processing
inspection Naked eye Welding rod inspection | move card 23
= Preservation
Compressor Shape
0 Painting Alr ejector Temperature | Frequently | Worker mgigce;sr d H]\/_l?_15406
Drying furnace Time Color Itself &
5 Painting Shape outside qrder
processing & Interim Plating thickness Thickness | Sampling | Process | HMQI-502- | processing
inspection instrument Color inspection | move card 24
Adhesion
= Preservation
Wire forming Machine| Shape Size
0 Manufacture of busbar Thickness | Frequently | Worker mgr%ceczsr d H]\/_[glgl% rolé::eslsfin
Bush Mold spanner Adhesion v p g
6 ushar . Ruler Shape Size .
processing Interim Naked eye Thickness Sampling | Process | HMQI-502- frequently
inspection Vernier calipers Adhesion | Mspection | move card 2-5
Preservation
. ) . . Wiring
0 Wiring Wire forming Machine Instrument | Frequently | Worker Process HMQI406 Itself
connection of busbar Conductor move card -1-7 assembly
Assembly —
7 and wiring Interim Rgll;mﬁls[lllllzltg(rm A\Afhggn Sampling | Process | HMQI-502- frequent
inspection . inspection | move card 2-6 quently
resistance meter Busbar
Preservation
Shape Size
§| Podct | o | Prodo Wiland volzge SIEIE | Somping | Inspection | HMQISU2-3
inspection inspection Circut tester Wi(t]hstan d inspection |  report -1
voltage
9| Shipment | v | Delivery HMQP -
sk, I g AAAENA 23] olsiAlAk Sotes 7Iskh 34 e 5 W, 99 7
gtk Table 32 il ‘:'X%'H =s AAISH 5 o2 AlEstion, Z1zhe] gof f=3sfor & W&
AT Aog PRAA, 7 7V, AT 7R 84 = 71% —“} t= AlAstAT: 22]al 2 TAME A
7V, =4 7k, Fmt 7%, =9 3, AlE 4 AEE 2 Aol Fbelhs W HAS 2AR AAE
A, &5 A o sl gk *‘Alﬁ}?‘ﬂ w5 A AV D BEY 5L Tels
AR A2 3 == A 8 Y G of eJFE= & 9 717 52 FAIR AEY e
el A, Q, v, 0, = 59 7|55 ARgste] AAprt IO =M AlFo] AE S Wl 225, HE =9,
le] Ay JES A olISHAL AZA Ak 2AK O WAL FUHOE AEEES Helshit
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Table 4. Electrical properties of low voltage distributing board

Clause KS C IEC 61439-1

SPS-KEMC 2102-610 JSIA-300

Do to low pressure switchgear and control device.

Applicable scope AC ; 1,000 V

DC ; 1,500V

AC ; 1,000V AC ; 600V, 50Hz, 60Hz
1,000 Hz DC ; 250V
DC ; 1,500 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 rated
frequency of each circuit. frequency of each circuit.
Frequency -

frequency supposes by 98% and 102%.

When manufacturer does not clarify, value of rated| When manufacturer does not clarify, value of rated
frequency supposes by 98% and 102%.

Connection regulation application that
apply connection regulation

v L 4

Circuit design and manufacture
of executive system

Cutting, processing and
assembly of busbar

I |
v

Switchgears and earth terminal equipment

v

Circuit and connection of
electric power line

Test and estimation

Arrangement and assembly of
sensor module

Test and estimation

Circuit and connection of control circuit

( Package and shipping of product )

Fig. 3. Process of manufacture of panels with leakage current
detection and alarm functions,
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