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A Case Study of Improving Operations Efficiency on the Steel
Stockyard in Shipbuilding

Changkyu Park' * Ju-Chull Park’

'Department of Management, University of Ulsan, Ulsan, 680-749

*Industrial Engineering, University of Ulsan, Ulsan, 680-749

As the largest shipbuilding company in the world and the leader in the Korean merchant shipbuilding
industry, Hyundai Heavy Industries is currently struggling to carry out intensive productivity
improvement efforts in order to be the global merchant shipbuilding market leader by surpassing in the
competition with Japan and being free from the defiance of China armed with very cheap labor costs. This
paper introduces the academy-and-industry collaborative project, a part of the productivity improvement
efforts, which has conducted on the steel stockyard operations. As a pilot project that researches for the
way of improving the stockyard operations and ignites further projects on the stockyard operations, the
project defined the stockyard operations, measured current situations, and analyzed management
dilemmas. In addition, the project developed the steel stockyard operations simulator. Besides that the
simulator is used by the operations manager who has heavily relied on his work-experienced intuition when
making decisions, this paper expects that further projects on the stockyard operations utilize the simulator

for their own purposes.
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go] BT HAFT k. <F 2>E WY T4 F Bd | FEAR | RE | EFAA
T AT oo A FHEE ARG PEAY 2 =8 E 43.08 6.82 26.54 6.52
4E 23 S & & U (EFHAT A, <2E 8>9 5 = 57.22 >-79 21.69 6.38
A agze HEULy) 9] gho 2 asla Qe AL XY d B 53.72 9.57 23.14 8.13
ARt AN Zelo] A E T 9L HajFeh z = 66.11 62.36 23.14 8.13
Bkd 111.76 15.14 28.21 11.76
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Simulation input variables

Simulation output variables

External Internal
Variation of steel material delivery leadtime  Steel stock yard layout Steel stock level (main, temp,
Variation of workload Pile planning days substitution)
Variation ofproduction schedule change Capa of pile On-time feeding rate
Variation of workdays Speed of facilities (e.g., overhead cranes, ~ Take-inrate

System setting (e.g., simulation periods,
number of runs, etc)

transporters, forklifis, pre-treatment
machines, roller conveyors, etc)

Substitution rate

Facility utilization statistics
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A
Take In Rate), ZL2] 1L

A-8-F Substitution

FA5

34 A4 89

Steels in
Steels out M+1 'l'i|;e
Steel stock by §
the Mth month
k The level of steels stock
at the Mth month is 4
a sum of the two: Time
Steel stock by
the (M-+1)th month
'l‘i|:e
(M-1)th Month Mth Month (M+1)th Month
3% 9. Mol FAEFT
3. Aledold 23
Workload  Pile planning  Stocky ard Sleel stock (lon) On-lime leeding Take-in Substituation
{Lonfmonth) days lay ot Temp Main TR rale (%) rale (Vo) rate (o)
50,000 445 1 124 31,738 &, 144 U8.7246 100,00 38519
50,000 <45 2 149 31,244 5,140 Y8736 100.00 35875
50,000 =30 1 2,820 2272 8,167 U8 7290 100.00 34359
50,000 =30 2 2,820 28,222 8,167 987290 100,00 34359
55,000 <45 1 Y 38,051 8,060 98,7409 100,00 36072
55,000 <45 2 827 35,570 5,040 98,7069 100.00 2,907
55,000 =30 1 3248 32,381 8,075 UR.T595 100,00 31657
35,000 -30 2 3,392 32,320 8090 UR.7593 100,00 33165
60,000 <45 1 1,077 38,959 7968 987011 100,00 1.9265
60,000 <45 2 2,280 38403 TU83 987516 100.00 24737
60,000 =30 1 4,230 36,242 8012 YR TSTR 100,00 29324
60,000 -30 2 4,289 35872 B,003 YR 7MY 100,00 27255
65,000 <45 1 4,364 41,463 Y31 U, 7552 100.00 2,9056
65,000 45 2 5,373 39,253 73 UR.7594 100.00 3.0554
65,000 =30 1 5,983 38,300 T30 UK. 7513 09,64 32003
65,000 -30 2 5843 38,734 7,409 987471 100,00 33462
70,000 <45 1 8,762 41,608 78065 987121 u8. 34 58293
F0,000 45 2 11,637 39,251 TR66 U8 T058 U972 12153
70,000 -30 1 5,380 40,814 7851 YR.7330 U804 51489
70,000 -30 2 9,510 40,026 1776 Y. 7330 99,89 57358

Stockyard layout 1: number ofpiles (3bay/dbay) at the temp stock yard = 14/14

number of piles (3bay/dbay) at the main stock yard = 80/77

Stockyard layout 2: number ofpiles (3bay/dbay) at the temp stock yard = 18/18

number of piles (3bay/dbay) at the main stock yard = 76/73
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Workload On-time feeding rate Take- in rate Substitution rate Remarks
1 2 1 2 1 2
r ™
= . —m
50,000 100% P —— 5
f__ L - -
Pile planning days: — 45
35,000 P 100% Stockyard layout 2
e
Pile planning days: — 45
60,000 % 1o -/- Stockyard layout 1
'.:___\/ M/A
65,000 -7 -/- Pile planning days: — 45
AN £ i y
———————— [Ny
P daluintat- S =
70,000 et - Pile planning days: — 30
-\- , A‘\//A
N
Pile planning days: @l -45 Stockyard layout 1: number of piles (3bay/dbay) at the temp stockyard = 14/14
2 =30 number of piles (3bay/4bay) at the main stock yard = 80/77
Stockyard layout 2: number of piles (3bay/dbay) at the temp stockyard = 18/18
number of piles (3bay/dbay) at the main stockyard = 76/73
3% 10. A EFoeke] vl
I EAASE M AS <18 10> RolEn Gk wRAL ABE FHY A T2AELA HYSOP 22
g 5o, AgFet e 55,0008 W, A2 s)cd A= FHAAG TGLAE AL, B AR FAHS
228 459 Aol FYST 9N AP B ANGoR HE 2SI
gt 9 4= A XA vl 2] ol SF 2(Stockyard Layout 2) & F= A 0]
043% TGuet Toll 7P Fot ukshd o] Eguigte] b
ﬂ#“~iﬂ%ﬂﬁﬂ%ﬁg4%ﬂ$%§“@ﬂ%ﬁ~‘%ﬂ%ﬂ
g4ﬂﬂﬁ o7 Wzolth.
<3 10> A 283 AL o] A A YA|= 2 Als Choi, B. (2002), Competitiveness Analysis of Korean Major Industries (in Korean)
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