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Recently domestic manufacturing companies have been experiencing worsening profitability and stunted growth due to the
long-term economic recession and the rapid rise of developing countries such as China and Southeast Asia. These difficulties
force many companies to concentrate their core competencies on new value creation and innovation in order to gain momentum
for new growth. Enterprise Resource Planning (ERP) has been considered as one of viable solutions. Among the various modules
in ERP, shop floor control function in the production management module is rather limited. In order to overcome this problem,
Manufacturing Execution System (MES) has been used as a subsystem which has a strong information gathering power and flexibility.
Both systems interact closely with each other. In particular, ERP requires fast, accurate shop floor information at MES. This
paper describes how to synchronize relevant information between ERP and MES with theory of constraints (TOC). The processing
time information transmitted from the MES workplace is received at the ERP workplace. In the process, the received processing
time is causing information distortion in ERP, when the information gathering standard of MES is different from the ERP information
interpretation standard. The Drum-Buffer-Rope theory of TOC was applied to resolve this problem, therefore, information synchronization
between both systems was made. As a precondition, the standard time of the upper ERP system was rearranged according to
the capacity constraints resource. As a result, standard time restructuring has affected changes in labor costs. Standard labor
costs have come close to actual ones, and information synchronization of MES transmission data has improved the reliability
of standard product costs, such that it enabled various company-wide restructuring actions to be much more effective.
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<Table 1> Related Literature

Topics

Author

Project Management

Park, M.S. and 3 others[25], Izmailov and 3 others[6]

Supply Chian Management

Wu, Horng-Huei and 2 others[30], Wen, Zhang and 3 others[29]

Kim, W.S.[14], Kim, S.K. and Lee, J.H.[12, 13], Na, C.H.[22]

Yok, Y.S. and Kim, B.K.[31], Yoshida, A. and Park, J.H.[33, 34]

Advanced Planning System/
Production Planning/

Jang, S.Y.[7], Jung, N.G. and 6 others[9], Jee, Y.G.[8]

Material Requirement Planning

Denisa, Ferencikova[l], Golmohammadin[3], Na, C.H.[22]

Ock, Y.S. and Park, C.H.[23]

Kwak, T.H.[15], Yoon, G.G. and 3 others[32]

Research Capacity

Hong, M.S. and 3 others[4], Okutmus and 2 others[24]

Constraint Resource

Zhou, Zhugen, and Oliver Rose[35], Umble & Larry[28]
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Viera Sukalovaa and Pavel Cenigaa[27]
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: g oJES H &% CCR Rope, T4 AHTAES HA}
. . 3] Q593
<Figure 9> Alternative 2 g8l A&ttt
{Table 3> Derivation of Variable factors through Time & Motion Study Analysis
. . Operation
Operation | Work of Element | Personnel Variable factor
Start End
Receiving Materials 1 - - Carriage Standby for Assembly
Set up Laser weding 2 Material Specification Size Position Change Waiting for welding
Insulator welding work 1 Phase Classification Single Phase Loading Seperation
Electric Wiring 2 Phase Classification Three Phase Take Over Close
Set up Facility 1 By product specification Loading Positioning
43 size
Welding 1 Base Size 53 size Put On the Machine Wal;lgegr fv(z/rel:iwiifghmg
NH 63 size
Assembly Impurity removal 1 Sanding Time - Air injection Cleaning after sealing
43 size
Nitrogen input 1 Product Size 53 size Wash Exit ?Iggzﬁr(l)lrtlrogen
63 size
Impregnation process 1 Number of pallets 1~2 Nitrogen injection end |Impregnation process inlet
movement
Prep gratlon of v clding 1 Moving Distance Assembly Assembly
auxiliary materials
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ERP Work Center
. ) . . ) . Terminatio ) . Reel
Blending Casting Print Cutting Sintering o1 llill Plating Selection Taping
1st Milling | Casting |Stacl:ing| Presure Burn Out Coating || P‘]:ntti:lg | |Clurac_ter Tl:;:lng |
Pre Mix Slitting A“;fh';i"g Wash A:EPIZ';;E
Cutting || Tumbling Dry ﬁ:gtm cCcr )_
Inspection Seperation
Seperation
<Figure 10> Process Performance Point Considering CCR
4.4 EEAZ YY 22O JHL ARl g e vl Hi 23 247 dvh 2
P 34 A5 ANAS ol 88 EEAT AT
ERP £ 4], A}Eﬂﬂ/\ A& Q7R AT 4 S A, WA oig dx AN F A B4 2
THeA R EFEA ZFEA7E AMAEE =948tk s "ok ololl F-8etaat BEeA, WAl gk ==
o] A=+ AALA7}e} tH——Qf Mgoer BE Tg A~ MAE ERP Al 2~#9] o}yk(Advanced Business Application
7F A A o), A3 dxxE A7doltl. Programming) X213 0 2 759 th<Figure 11> X)),

webx] EEA7E e AATEe] Apol7h A, A
ol A @& olsrh BT AolH, of¥ A
ol 8A4E Frohf sk 1 et ol el
TA7F FALR FFE VA Aol EEARFOIH,

M4

AL

**00VDC *P* $uF

Device Q'ty_Electrode Length

o] LAzdNE WE 2y au FHFHA,
A BASER] 242 DB AASL vnpaEH =
Ae TAske] F1H oz 7Hg AdeE s Bt
Atk F& A= <Figure 12>9F 2o

Kl

Device Q'ty_Elcctrod Length

<Figure 11> Example of Standard Time Calculation Program

Configuration Program

Transaction Program

Standard Time
Calculation

Capacity
| Management
: Variable Factor Program?2
| Management
: Programl
|
|
: Work Center
| Management
I ( Program3 1 —
I Routing
I Management
|
|
|

( Program4 ( \,

<Figure 12> Mega Process of Standard Time Calculation
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<Table 4(A)> Changes in Standard Labor Costs of Power
Capacitor through Standard Time Updates

Power Capacitor Standard Cost per lea (W)
High Voltage | Low Voltage | Low Voltage
Kva Kva s
Before(A) 74,294 24,659 9,728
After(B) 44,138 15,860 4,847
Difference(B-A) -30,156 -8,799 -4.881
Rate -41% -36% -50%

{Table 4(B)> Changes in Standard Labor Costs of Laminated
Ceramic Capacitor through Standard Time Updates

Laminated Ceramic Capacitor Standard Cost per 10,000ea (%)
1005 1680 2012 3216 3225
o . .

TOC®] DBR ©]&% 483 MES®] A4 Point /1A% [Before(a) 2407 | 4174 | 6,533 | 16,734 | 3,8410
CCRE o] &3 TN AR HL A 2e7te] u]E7] & |After(B) 1339 | 2420 | 4520 | 10,839 | 27,048
Ao AAst] AAEA Lol geAT QL= AS  |Difference(B-A) | -1,068 | -1,754 | 2,013 | -5895 | -11,362
:d'_]i T 9\)\}‘% :l":]' 5‘-—:?_ CCR% %Qgi H éH]% Rate -44% -42% -31% -35% -30%
FFAIS AR wnl o] WskE 7hA] oA, H] A

ABERE] 7lo TZEA7F AL % A=Y

SR LEFTE A2 0% N Ho S0 STl S AL WS €9, SEE A E ol
) o o o 9 Z w = 7be] A%
3t tH(<Table 4(A)>, <Table 4(B)> =) 60% i OT*OL]EE Li = ]MD}' j] :J-L;] del =4
=] S = YA

AH) A EEARE SAF BAS 28 owa 7] Al Atz HoldA o, JAE HAAFS Ee BE
2o BEADOE, U4 ARTY BEAZY Fie] TR 0% ol AF FAT mela s @ T
o _ o) Ol2S HNQF TFERIL A A
5] wu$ sejgrkstel Austa] aie) & SUh W TOCS] DBR SIEE HETW LT U

O = =] 3L el o
Zo| gast wale Aoz wokEioh Soe HaetH Ao R 100% M0 FTEES Kol
i dE AeE %4451914.
4.6 EXAZF MU0 Ch3H EFSHA AR FAH(ZGAA =FFA)Y A FFago] t
2 Ao R AEHE, ol ddege] Y484
<Table 5>% H(20179 62 71F) MESolA] dgm 21 9ol & FAol7] wie] TAH Aoz vets
ARG} FFEAHY] 2ol T A BraeAg Ath F AGATE SHEFo] Hol AYAT] o] T
2 253 3 9 qhe] A4 wamolt TaEgold  HASS oAtk ogF A gl Aoktd As
BE3 g2 es un) A4 AN 3aeg o2 b 8 MEaddY, 9] ety JEaes 4F =24
W BAEle] 717 A g eSS ak=d ooyt gty skl AAEA WA ¢ AEE SHSith
e SAS(EFAAD)(AA AT = g =, g AHTFY FAE sk, A FAU
B BFEEE ANNL BNY P A4 ol W FAS RolW BFFFE AxAdT WFa
o} FEAIZE AR Y ARG gpeldt = 9o FAE M AdeH AFE AT F AEFE A2ES A
F 58l Tevt g AARHS T 5 Aok ssict.
<Table 5> Production Efficiency Ratio
High Voltage | High Voltage | High Voltage | High Voltage FC Spray Sum
Winding Assembly Impregnation | Inspection Wiring
Production Quantity 18,793 9,687 11,690 5,798 21,892 10,111
Bef Standard Time(min) 553 353 1,096 148 768 567 3,484
erore
Actual Time (min) 889 659 1,569 197 1,543 811 5,667
Production Efficiency Rate 62.2% 53.6% 69.9% 75.1% 49.8% 69.9% 61.5%
ProductionQuantity 1,298 1,956 1,606 1,507 1,380 1,990
Aft Standard Time(min) 56,618 38,168 43,926 13,257 142,963 34,788 329,720
cr
Actual Time(min) 51,800 35,404 39,060 10,145 139,560 | 30,019 | 305,988
Production Efficiency Rate 109.3% 107.8% 112.5% 130.7% 102.4% 115.9% 107.8%
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