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Abstract — Executions of SCM in a chemical company of which divisions produce petrochemicals, compounds,
batteries, IT material and medicine directly affect their own profit. Execution level of SCM or optimization is very
important. This work presents activities of SCM and optimization of inefficient issues in several industrial divisions
using mathematical optimization method. The meaning is not only academic research but also making a useful tool
which active partner deals with in his work. It is explained how to do beforehand and afterward optimization problem.
The benefits are mentioned in the sections. The first of examples would be cover supply plan optimization, optimal
profit business plan, and scheduling of a stretching process of polarizer based on minimizing raw material loss in
polarizer production. The second example would be cover the optimization of production/packaging plans to maximize
productivity of Poly Olefin processes, and the third example is minimization of transition loss in the production of
battery electrodes. The fourth example would be cover scheduling of vessel approaching to berth. Because transportation
of large portion of raw material and products of petrochemical industry is dealt with vessel, scheduling of vessel
approaching to berth is important at the shore of large difference of tide. The final example would be scheduling problem to
minimization of change over time of ABS semi products.

Key words: SCM, Chemical Company, Mathematical Optimization

*To whom correspondence should be addressed.

E-mail: sklight@lgchem.com

fo] 3=F-2 POSTECH 0|2l m4e] 4e 7dale] Eas iz,
This is an Open-Access article distributed under the terms of the Creative Com-
mons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-
nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduc-
tion in any medium, provided the original work is properly cited.

209



210 Aeg s

LA B

=2 APgelA Aol AstE a1, A7 Al A §-2lell Q7]
S8l A7ke dstele wEo® Supply Chain B2 H3bshar
sl Fok kA Alzgell loiA =8 o5, S5, Ak, Ao
AAE FH2] SCME AR 9] =0l A A o7 AAw M, 1 ¢
F T g Fosit) g o Wol AT E o] & FFAIY
AAAE 9 Yo7t AA| Supply Chainell 5781421 22 g} 01
o] A= el 21§ ¥ a1 Qlrk. 53] ul§ H3k ole] SiskE
Sste] HZA 2 FuAIE 9 AAHAE, H A 9] 57 71, 49
AlEdv) 23 %Oﬂ ok tAo] Fast TALE Q_L aict. 8k
HA gl W& Fste] 93 AEE sk 2AIEH (Scheduling)
TAE v FEs 2 EH"‘(Plannmg)«l Aol Al EZF 33 AE
=5 olF vE-S HAglehs olira AR AlZs|AbelA] A
AsH Q7 star Qli= F-iolth. 1ol vlste] AAl d-elA=
AR el Al Al thE B 75“?:4 Q1 ek FallA A7detar A
317) wliell v EEHQl @47} Wol 9tk B B o]5S A3
k= AN & B S1EE BAE 34} gl Ak A Al
AELS WY #H A3 S AldE Seehe slake BA o
& Al @Aolnt. 78 H A5 AAE A oE siME HE AlE,
St AFEEE ol et AR 57bA] EFsh= A AR 28
ZﬂE-J S wpEhA] FHEE B9 FEo] BASIERE 0w
3} g o) 7 s} ] 58S oteta Mg ES e
OHO]E gt} 821 A 5] o] 22 A HE I, W F, =
ol A seMell A5 1 9o, ARl SR T AF
(Strategic), T A1 ¥ (Tactical), 23 ﬁ]ﬁ(Operational)Q] A Hglel 4
] &g 7FssARE, AA|=E Wk vlolE 2] Al Yok
& epaE AR UE BV 249 e AlRA Y A Wit
A} b= o] & AR 250l Qlo = AA| R AMESHA] Sk
AR7F o] Slet
B ATE A Aol AAR gk BE7Hx] L He o
EFFsto] #H 2 ske] 7ido] F-=535t Al EE sl 883 5 Q)
A ks ’\V\E“ AFE Alstaat st 2804 23 s) A=
20001 tol] 13E S 1[1 S| FEoRE %—Eé 5 A3
“H’ﬁ:"ﬂ,lﬂh_ et 4 AalloF g d a7t 7]
w izl ApAEE A E2 *ﬁ%ﬁé‘ T A= ﬁzl‘aol olaffaiE Zlo]

2} A7k,

o>4 ﬂ*{
lﬂ
12
N'IN‘ HN
mlo
l‘N

2. HEE WMo HXHE ZA |45}

H33-2 TV, Notebook, Mobile, Tablet #3532} 72 t]~Z-g|o]
(Display) #'g@¢] 53 502X F5Foletal sk AlE 54
o] & Awates shte] tiAaZdo] didel = ] g &
AjFo] 354 T 9,171] st A3 A 342 Fig. 13 2

l‘

o] E(Roll) FERS] YA Tl HFEA S Fofshs A, 25, 2
vl 349 A, HY 5AFS Fog E Felo] NHAIES e
o] 5= gAZg o] gl ge Alo| =7 7Fask= Ald, FaF 339

F3How b 4 ok

o714 Aol 3RO R AN AR E SCM
Ap0) ol47} A7) o= A2 AR A AR 2
bR 2k AR 5 B97h Al Slo] R ook,

Korean Chem. Eng. Res., Vol. 58, No. 2, May, 2020

Pre-Process

Stretching

TAC

Protection Film

/Shipment

Post-Process

Fig. 1. Polarizer Manufacturing Process.
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Fig. 2. Raw material Loss in Polarizer Cutting Process.
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Fig. 9. Analysis of Perform. vs Optimal Operation through Program.
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Fig. 11. Packaging Plan PSI Result.
Korean Chem. Eng. Res., Vol. 58, No. 2, May, 2020




shak AbgellA 8H4] HA s 7S A8 Akl 217
Electrode Manufacturing Process
Mixor Coater | Rol | Press | Slitter Punching | — ;
sy =, f% . sEp
""""""""""" Pckin | 0 Foidie | Laistios |
9
Y —
oy —EE— 2 — o
T mm——
InspectionPackaging | Do Guing | Discharge/Fisal Guree | Meive | Pre Quree | Pre Meins |
: - };_o =
o Y~ 4
Baltery Assembly Process
Fig. 12. Polymer Battery Manufacturing Process.
41, HR| MAEH 7 9ol o)) Tk ol477k itk ol SRk Ul 05091, 5% 5
Fig. 123} o] AA&= A5 343 £ 34 7 7 @IS AA o] Az e Bl 9] ZHAI|EL] Aol AH5] &3 &
AR A% A AL B A0l 29 BA FFAL T TS olSAHE FRHOR Sslof Heh ke 94X FRol
T A d#e] A& A 29 37l AR Ax e theliA 42 8l o]F 2]l =EFd(Lead Time)= 1L2f8ke] o]E A4
oA 27ME A5 A E ) digk el A A= ks 9 S AYshe vl 536 AlE FRlol i AL 2
A& S AAs] At el e f?l ANz =4 = 3t F7F & o sdTh
el A5 A5 345 B8l Aakste] 58 v A2 = Aol E AR A ZHAE S 7|RkO0.E 2§ A|F o =]
58 BEnh A5 240 W AMixing, T (Coaing), £ A5 0l 1 5 911 219 Ao)=e] ol A W e 2
’J (Roll Pressing), =2 & (Slitting)/ % (Punching), 71%-2] STHAIZ - sk Zlolt) AL thekd Bl 29 AIE o] WsAdel uhet ok
—Er%\:} Xd% A5E %L}‘é = 382 ds A1 A& A3k 7]Eo] vhEtt E3] 7AX) 9] e 54 whet

=45 Hoppers

A

M1xe1°1] FHohs A% ] %Fd ot} 9ol ¥4t 98 24&

FTE o] o]FHt. o]F = Tt

Aol Bt w5 Sl ;"%‘ ot w55 32U 55 U AR

2w o] sprgo] A= Ak Al €] Target 370t FEIE A3
[}

HEES E U e A ee" AR s R e
SE /AR 71AlNA Al E W Afo] =] BHA 7k E F

Ax700A & Ax XA HdE A55 olEARe gt vE
APIES] £ ZNER o|FH A Ak ZNEL] 237 9
of-8-8ko] FH5HAl et

HEEE vpeket ALl E Bl lelell 2 E = - Al o
3 mEHoR Fuah] flallde A5 e oA HAas)
Sh= Zloltt. A5 372 dE 2Rl el Hlsh Ji wheliof & Al

5El 7} wot Al mele] HE eRIst Brbssict w4 et
QloflA o] A A= Aol A 2AYSHR= Grade Transition
Timeo] A o|t}t, & AlF ZATH] whe] whE wdk A|7to] &

Q= e o A1 BAHE: 2S10] BrRsalalnt. ol H43)
O 71991 2] AIRE Shi 8 5 Slov] 1 219 58

Q1 §-40] 7Fsfet,

42. ™

=1
=< 0
7.0
] __zx‘ﬂ

Ll

ISAI=
A el tl-gsh=tl 3loiA s e] Al E

o &%

ahe

AFEL FE Ak = tEnh s & %ﬂﬂi AAE =
% (Notching)/2Hv] (Lami)/ &9 (Folding)e] %718 Aol 43
ot Aojkg] o] A=o] shte] AlFo] =7] wite| ﬁ%g Zo] gt
ARE FEepARt, A8/248 A= o] B2 HEEA o
3 RN #E]shy] wiiel Fo]7} Qlrk. MS-VBAR T-A¥
= o)lFAI B 37 HAR 11 £FAE EES 1) A2 A
3 W o]FAIES 7N R A E, AFE H A tfgo] o
A 01?@1 A A ERlIghe ZH 7F AlFEel tisto] 74&%% 3
xHi 1J+°‘° Xl AHRNA], AFFER/IA, of ] 753k A
&5 ol AFE A4S WA st 2)E1—j keS|
12 ol% AEs et AurES F9
o tiaiAl= olF ik Y e whE 2] =g}
et Aol FoF .8 6}01 ZHAF ) g
159 F AES ks gaEEs FESith A5
A 7708 AR} AAAG SR o] =t A
o]$5-2] AIE viHEEA] A A S Bl A
S 0‘61:&1 ol g-¥|ar, 77 AFL AA AR 5
%oﬂ = 71 e 0% B3t 7Rkl tial] AlES Fshed o) &
t. 3) U}Xl O F ALARM 7|55 EoH A FAAE 5
g TR B FEA 7 R R AlEE B E(lisyshe] A5 EH
S HFo] Ao A FEF thA] 3 SISt R i 2

F3)9irt.

)

rﬁkﬂ@'-{ﬂ”l
o M
_l

N e
P
2R

mln ka

=5 A

ol
-
(%3
- =

i ono e o
JE&%EHNJ‘
?

(]
ot ofy 2 o O ki

2 M

[

ofy o 2
Lot

=

Fl[‘

mF
‘ J.:

Korean Chem. Eng. Res., Vol. 58, No. 2, May, 2020



218 e e

Identify the shortage time
Inventory<Request

U
Apply lead time
Weekday/Transportation %
Shipment time

Calculate Shipment Quan.

Safety Inv. - Inventory
b 2) Determining
Shipment Quantity

Fig. 13. Shipping Decision Logic for Electrode Transfer Plan.

! Plenive P

Determining transfer point

Last Friday

Determining transfer method

Regular Ship(Lead Time 9day)

High Speed Ferry?
yes

Lead Time 3day

[

Determining Shipping Time

Determining Shipping Quantity

no
no

Decision

Last Friday

Add Shipping Quantity.

Shipping Quantity Spilt

Fig. 14. Algorithm for Electrode Transfer Planning Algorithm.

Fig. 139} 22o] 332 AlY 77k dato] alld 7731 bof|A 7=
AL Zhol gl el T A A =S ko] o)A ES 5
gith. olF Algle] ey = dargFel aEE s AR 1) AE
o7 ZAIFHA] 9k 50 7 A= AES gfelsto] AEA1E

oA A9l g 5 2) B A7 shet Ul 3) o] A E S AP G O
HE gheh) $it} 4) 1 v Al Al ofF e et Wl o]F &

Korean Chem. Eng. Res., Vol. 58, No. 2, May, 2020

L o)t3} - 0] 57
(KM)
- /\ / Surplus(9day)
/\ Stable(6day)
\ ~/ Lack(3day)
40 = il == Shipping
— Inv. before planning
— Inv. after planning
» — Supplying
o L e
S/S Sf6 57 S/8 5/9 S0 511 5/12 S/NS/4 515 S/16

20 -

Fig. 15. Inventory Balance through Electrode Transfer Planning.
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1 |DPGrad.¥|Weel ~ DPPlan Optimize  [~|Date |~ |DP Am{~|Datafrom || Inventory(ton)| ~ | DP Requirement ~
34 |DP270E 19W  Gantt Chart } 2019-08-00  308.48 10rderView 308.48 0.00
35 |DP270E  19Wkoe T curs-vo-uvcurvud  2019-08-10  342.75 10rderview 342.75 0.00
35 |DP270E 19WK32 | 2019-08-09'201908  2019-08-11  85.42 1OrderView 85.42 0.00
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216|DP270E  19WKS3 | 2019-12-30201912  2019-12-31  443.00 SPreSaleDP 000 443.00
235|DP270E  19Wk40  2019-09-30201909  2019-09-30 8,239.04 4PreSaleComp 000 8239.04
252|DP270E  19Wkd4  2019-10-28201910  2019-10-31 8,369.96 4PreSaleComp 000 8369.96
269|DP270E  19Wkd8  2019-11-25'201911  2019-11-30 8,033.44 4PreSaleComp 000 8,033.44
286|DP270E  19WKS3  2019-12-30201912  2019-12-31 7,604.17 4PreSaleComp 000 7,604.17
302|DP270E  19WK35 20!9-08»26'201908 2019-08-31 616.20 3CompPre-PSI 0.00 616.20
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(a) Data of Sales Plan and Inventory Assign
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(b) DP Requirement of Production
Fig. 22. DP Requirement from Sales Plan and Inventory.
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Fig. 23. Gantt Chart of ABS DP Production Plan.
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