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Abstract

Currently, the distribution center in this case study is facing overtime issues due to work
schedules that are not optimized to suit the current environment and workload. This research
aims to: 1) reduce the total working time in the order-picking process at the distribution center
to align with the current environment and workload and 2) enhance operational efficiency
through improved scheduling. The study employs a quantitative research method, collecting
data on order-picking operations from October to December 2023 through documentation.
A simulation approach was used to process 120 simulated scenarios, with data analyzed using
probability distribution statistics, mean values, and confidence intervals.

The research findings indicate that the current work schedule allows for the completion
of order-picking operations without significant issues. However, the existing schedule leads to
the necessity of daily overtime work. By implementing a revised schedule focused on evenly
distributing workloads across each day and testing its effectiveness through simulation, the study
found that the average total working time could be reduced by 2.013 hours/day, representing
an 18.086% reduction. Additionally, the average waiting time for order-picking decreased by
159.242 seconds/pallet, equating to a 56.451% reduction.

Keywords: Simulation, Distribution Center, Planning, Scheduling, Picking
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Select one product by packaging type

with the highest turnover rate

\4

Collect historical data

\4

on pallet movements
(October-December 2023)

Compare the outcomes with the original

picking schedule from the case study

\ 4

Organize the picking schedule to

maintain workflow continuity

Figure 1 Conceptual Framework
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Table 1 Example of the Number of Pallets to be Picked during the First Week of October 2023

Amount (Pallets)

Date

8.00 9.00 10.00 11.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00

02/10/2022 2 a9 33 14 a1

57 52 58 21 0 0 0

03/10/2022 32 a2 a8 aq 55

a7 aq 62 67 58 61 40

04/10/2022 38 55 50 52 a7

65 29 14 0

05/10/2022 37 54 14 39 50

22 8 13 0

06/10/2022 38 55 11 51 35

a9 18 60 24

07/10/2022 20 49 a3 27 23

S | O | O | O
S | O | O | O
O | O | O | O

23 0 0 0

Entry 3 Entry 2 Exit3 Exit2 Exit1

(B B sl g

Station 14 |Station 13

Station 4 | Station 3 | Station 2 | Station 1

4

4

Entry 1

Figure 2 Picking Zone Layout

Notes: The symbol “...” indicates that there are additional picking stations in between
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Table 2 Results of the Model Verification

Subject of Comparison

With Program

Without Program

Avg. Working Time (s/pallet)

1560

1560
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Table 3 Results of the Model Validation
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Table 4 Performance Results of the Simulation between the Model before and after

Improvement

Subject of Comparison Before After
Avg. Working Time (s/pallet) 673.246 513.626
Ave. Waiting Time (s/pallet) 282.089 122.847
Resource Utilization (%) 36.120 34.626

a v
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Table 5 Results of the Total Working Time in a Day between the Model before and after

Improvement
Subject of Comparison Before After
Avg. Total Working Time (h/day) 11.126 9.113
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