- OPTIMIZATION OF SEMI-FINISHED CABLE FLOW USING NETWORK MODEL WITH TIME WINDOWS
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semi- I‘unlM cables are wound on. For the purpose of the medel, 3 key performance indicators (KPI] are defined. The defined KPS are
e ed at the end of the day, number of d; il baffer

of the buffer
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as a solution proposal, While the alm of the first model ks to minimize the number of drums walting at kl'n.‘endofthl.‘ day, second madel
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airns te minimize the masimum density of the bulfer stock aress used for each time period.

each other based on their KPI values. Moreover, the financial benefits are
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Observations & Symptoms

= High number of semi-finished drums

- Unevenly distributed drums In the buffer
stock areas

- Irreguilarity in the production area

= Difficult 1o track the drums

Figure 4. Nutwirk of s Foithed dium fow

~The right quantity of drum te the ght machine in the fight time is not

Figuare 1. Enengy Caties Produiction Process.

y of the buffer stock areas used at the end of the day. On the other hand, Mndelz

PROPOSED METHODOLOGY

2 diferent math ]
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After anabyzing the
wnlution propotal, Firly, Mode | 5

airms bo minimize the use of maximum Bulfer stock areas in each timie period.
The purpese of providing 2 models is to compare the resudts for different KPTs
and propose the best model.

Mathematical Model 1

Indices
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0, drumdemand of machine j in time period t

oy capaity of cutput butfer area-of machine | in period |

G, machine set that can send drusms to the Lih machine

L, maching set that can take drums friam the Lth machine

Decision variables

%, nairniber of drisms transfesed feom machine i 1o machine j in tine pericd 1
¥, rusmiber of drums not transfermed fram machine |in period t
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Equiation (1] shows the chjective function that minimizes the 1 1atal | density nl

KEY PERFORMANCE INDICATOR (KPT}

KPE Yz The sum of the density mates of the BuMer capacities
wsed at the end of the day

KP1 2: Number of drums waiting in the buffer stock areas in
production snea st the end of the day

KPR i ity rate of butfer stock 4
‘Mathematical Model 2

Objective Function
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The added decivion variable
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P of the buffer
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Tha added constraints
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Equation (8) expresses the objective function, The objective
function of the Mathematical Madel 2 alms to minimize the
maximum buffer (un,- used in each period. Constraint {9)

buffer stock areas at the end of the day. Comstraint (2)

of bulfer stock areas cannot be exceeded, Constiant (3) ensures that demand of
machine Is met. Constraint (4) ensures that input of machine Is equal to output
of Fruschine, Constraing (5) indicates that all machines should send thei outpat

transported. drurms to the next machines in time period 0. Th [} and (7 show
- Metwork Model with Time Windows is created and sohved in GAMS, | that the decision variablos can not take regative values.
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| ] The first ndicatoris | [t bl T T The fst performance indicator |
| found as 5.24, This value e N . Is found as 5.91. This value rep- |
= sents the sum of ¥ rotes = resents the sum of the density
| of the buffer wsed at | | rates of the buffer capacities |
| ] ] the end of the day, The second ] [ £l used at the end of the day. The 1
i T T i 1 second indicatar
| L the number of drums waiting In || ~ the number of drums |
| s the buffer areas of the 1 5 walting in the buffer areas of |
Tt 91the end of the day and is found 5 ‘ the ines at the end of the
I = =T 1 g as 200 drums. The third kP is | | day and Is found as 202 drums. |
| 3 found as 0.9, It means that the 1 I B | The: thisd KPF is found as 08, It
E] [] density rate in the buffer arcas is £l means that the density rate in
| ¢ i up o SO, H — : this baffes areas is up to B0%, 1
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hows affer aeas 10 Capac:
Ity of the buffer area and Is calculated for esch pericd and
machine, Constraint (10) states that the 2" expression that is
minimized in the objective function must be greater than all
capacity density rales, The rest of the constraints remains
same as it ks in the fiest model.
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