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Developing a Simulator on the Manufacturing Process
of Electrical Substation System

Hyuk Knni Kwang—Soo Leeﬁ,

ABSTRACT

Gyu—Sung Cho' "

This research suggests a simulator regarding the Manufacturing Process of Electrical Substation

System using a simulation method. This study is to propose and apply a new concept of simulation
modeling, referred to as integrated Aspect-Oriented Modeling Approach (i—~AOMA), in order to efficiently
support the design and analysis of a Manufacturing Process of Electrical Substation System. The modeling

based on i—~AOMA can support easy generation of lots of alternative processes to meet simulation

requirements of Manufacturing Process of Electrical Substation System in real case studies.
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Fig. 1. Conceptual Framework of i—AOMA,
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) Average working time(hr) .
Ttem Total production - - - Average production
time(hr) Mould and Connection Electrlgal box and . Quaht'y per yea r(unit)
assembly connection assembly | inspection
A 16 4 6 6 126
B 39 10 14 15 59
C 20 5 8 7 248
D 36 10 14 12 137
Table 2, Total time and throughputs
Total working Net working Break time Throughputs
Process time(hr) time(hr) (hr) Worker (unit)
Receiving materials 8 6.5 15 2 3
Mould and connection 3 65 15 4 4
assembly
Electrlical box and 3 65 15 4 4
connection assembly
Quality inspection 6.5 1.5
Shipment of items 6.5 15
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Fig. 2. Simulation realization.
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begin P_Receving arriving procedure
move inte Q105

Ir]

set load type to oneof (22:L11, 10.5:L12, 43.5:L13, 24: L14)
move into cneof (33:Q4, 33:0Q5, 33:06)
move into conv.stal
travel to conv.sta2
send to nextof (P11, P12)
end

begin P11 arriving procedure
move into Q7
if load type is L1l then
begin
use Rl for 3 hr
end
else if load type is L12 then
begin
use Rl for 5 hr
end
else if load type is L13 then

pegin
use R1 for 4 hr
end
else if load type is L14 then
begin

use R1 for 5 hr
end
send to P_Shipping
end

begin P12 arriving procedure
move into 08
if load type is L1l then
begin
use R2 for 3 hr
end
else if load type is L12 then

begin =
o e mA Fow & e :jJ

Ready n1, Col1 bos

Fig. 3. Operational logic of manufacturing process using
aspect—oriented modeling.
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Receiving materials 580 5.3 45.3
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Quality inspection 570 195 575
Shipment of items 570 23.2 69.5
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Wehicle Statistics -
Delivering Retrieving Going To Park Parking
Percent Average Percent verage Percent Average Percent
Of_Total Trips Time/ Of Total Trips Time/ Of Total Trips Ti 0f Total
Time Made Trip Time Made Trip Tine Hade Tine
:HD 003 BE30 0.53 0.004  6E30 0.25 0.005  6B30 0.28 0.5962
UaUUEI 6830 0.53 0.004  Ga30 0.2s 0.005 6830 0.28 0.982
e 549 1.6 0.000 550 0.2s 0.002 549 1.51 0.99%
Al wirpck:
0.002 549 .76 0.000 550 0.2s 0.002 549 1.51 0.99%
The Average Capacity Lost Due To Congestion is 0.0 Percent
Of Total Capacity Which is 0.0 Vehicles
Current Status Of Vehicles
Time_In Current Dest inat ion Load On or
Vehicle Status Cur Status Location Locat ion Clained By Yeh
aa(1] ldle 2173.13 epl cel Enpty
wlrpcki1] Retrieve Pickup 0.00 cpd cpd Load 138798 (L3}
Current Status Summary
Average Time  Maximum Time Minimum Time
Tvpe In Cur Status  In Cur Status In Cur Status
aa 217913 2179.13 217913
wlrpck 0.o00 0.00 0.00
Statistics for Conveyor System "fa.conv”
Section Statistics
Total  Cur Average Capacity Max  Hin il A _Time Au_Wait
sec] 750 1 0.00 Infinite 1 1] - 0.07 -
secl ] 748 0 0.00 Infinite 2 o - 0.05 -
secl 2 a7 0 0.00 Infinite 2 o - 0.05 - =
secl 3 741 0 0.00 Infinite 2 o - 0.07 - 1
secl 4 36 0 0.00 Infinite 2 o - 0.03 -
secl B 136612 0 0.05 Infinite 3 o - 0.14 -
Station Statistics
Tatal Cur Average Capacity Max Min il hy_Time A Wait
stal 750 1} 0.00 Infinite 1 a - 0.00 -
sta? 760 1 0.00 Infinite 1 a - 0.07 - <
Fig 7. Outputs of the simulator,
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