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Paper

Optimizing the flow of export containers at Heineken

Zoeterwoude
Steven Valk

This paper discusses improving the Customer Service & Logistics department, CS&L, at
Heineken Zoeterwoude. An analyses is made of CS&L, leading to the conclusion that there is a
lack of real-time information from the packaging department. A proposed solution is to create
a delivery overview for the operators, which displays the upcoming an ongoing deliveries. This
enables the operators to schedule the task of loading of containers by supplying real-time
information from packaging. A simulation test the effect of the proposed solution. Concluding
that the proposed overview has a positive effect on the performance of the system. However
it also identifies hurdles in creating the overview in practise, as the

A.1. Introduction

Heineken Zoeterwoude is the largest brewery in Europe. The Customer Service & Logistics
department, CS&L, is responsible for handling the pallet flow from any of the fifteen bottling
lines, resembled by "Shipping” in figure A.1.

Heineken OTA

Terminal [——> Beer

Y

Shipping > Truck

Y

Packaging

Y

Ingredients ——] Brewing

Figure A.1: The process steps of CS&L, loading of pallets into containers.

These bottling lines fill bottles or other products with beer and pack these onto a pallet for
further handling. It is the job of CS&L to receive these pallets and load these in containers,
storage or ship these towards domestic warehouses.

The main research question of this paper is:

How to improve the process of export deliveries of CS&L department at Heineken Zoeter-
woude?

79
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A.2. Process

The process of CS&L starts when it receives a pallet from a bottling line, as seen in figure A.2.
I of thc llll Hottling lines are relevant for exporting, but this will be soon expanded
to M. The pallets which are produced are first stored in an automated pallet buffer or
crossdock, before they are loaded into a container and shipped. The pallets from the different
bottling lines do not mix as they are different products destined for their own deliveries.

CS&L export

Receive iy Load Ship

Cross-
dock
Pallets =t Labeler =\/ Forklift Truck Full Container
r>

Container Call— P |
Container > Drive

>

Figure A.2: The process steps of CS&L, loading of pallets into containers.

A delivery is a container load of a specific product which is shipped all over the world.

The containers are automatically called from Overslag Terminal Alpen, OTA, a local termi-
nal in Alphen on the Rhine. This inland container terminal is approximately B inutes
away from the brewery. OTA is tasked with shipping containers from and to Rotterdam port
via barges and shuttling these containers on request to the brewery[18]. The shuttle service
transports empty containers to the brewery and takes full containers back.

It is the task of the warehouse coordinator, WHC, to manages the operations of CS&L
and therefore the container call process. The containers are called when a certain number
of pallets is received for a delivery. The trigger point is usually set at around [ll minutes in
advance, which is usually about [l pallets of production.

A.3. Analysis

CS&L export
Resource
Packaging Assignment
: i i v
= A Production !
order4 % —» Deliveries L | pamigs CS&L Activate Conaner pLI|rk N Cl;stolm L1 gopplete
6 [DueDate] Schedule Schedule call allets eal elivery
4 \ 4
I — ’—l
Container Types Call Planning ‘ 3
Pallet Id
Pallets 4 4 > Labeler \I-' ‘ Wl-t’*
] Forklift
3 v
Containers=f= e »| OTA > Full Container
a

Figure A.3: The PROPER model of CS&L, with the order and product flow.

An analysis is made of the system using the PROPER[24] model, which highlighted several
concerns: The most important concern is stand-still, which is when a pallet from packaging
isn’t handled in time, resulting in a halted packaging line[15]. Another concern is the loading
bay occupation. With the expected growth more containers have to be handled with the same
number of bays. Several problems are identified:
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* There is a significant offset between the schedule of the packaging department and the
actual production, which causes problems in expected work load and makes the actual
schedule irrelevant for the CS&L coordinator[1][18].

* The operator is unable to schedule the task of loading containers as he lacks the infor-
mation needed.

* The container trigger is based upon a trigger which does not account for the upcoming
production and needs to be actively managed by the coordinator.

* The coordinator has a limited overview of the upcoming production, resulting in uncer-
tainty and therefore higher margins in the container call.

* There is a large margin where the container is already at the loading bay, but not yet
being loaded. A container is on average docked for I minutes, of which about Il
minutes of this time can be accounted to the time before loading. By optimising the
container trigger a reduction in this margin should be possible[8][19]

It is concluded that a constant factor is the lack of real-time information about the up-
coming production from the packaging lines.

A.4. Concept

A proposed solution is to make a delivery-
overview which displays deliveries for which
products are being filled and expected to be  Haineken CSL 13:37
or already received by CS&L.

This overview enables the operators to
schedule the loading of containers and be
less dependent on experience. 1329 10 4  He355K2EmbC2x12CITr 7  Loading  15/22

By enabling task scheduling the stand-
still should be reduced. By given the opera-
tors an overview the dependency on experi- 1315 7 1 He5lCan2Crtn MXESmy 43  Complete 16
ence is reduced as the information is clearly
visible, increasing flexibility in operator pool.

Prio Bay Description Col Status

1337 5 2 AmlLgt 355EU C 4x6Ca Crir 6 Complete 22

1341 5 5 He 355K2Emb C 2x12CI Tr 7 Receiving  20/22

This also enables operators to be held partly 1351 3 9 Sol330SOLC4x6CaCrinF 21  Receiving  15/22
responsible for the performance of CS&L as
a whole. 1402 1 Amlgt 355EU C4x6Ca Crtr 5 Receiving  15/22

The overview and its data could later also
be used to improve the container call process
from OTA, as additional information for the 14271 S0l 220801 € AvACa Crin £ 21 Deoductinn
coordinator and enable live KPI’s.

1421 5 He 355K2Emb C 2x12CI Tr 7 Production

Maintenance

The ATLS will be down for maintenance starting 15:30
A.5. Simulation
A simulation is made to asses whether the
influence of task scheduling the process of
loading containers has a significant influ- Figure A.4: Example of a delivery overview.
ence on the stand-still and other concerns.
A follow up on this question; which load-
ing algorithm is best suited for the delivery
overview? Six different loading algorithms were created,, based on different characteristics,
which order the loading tasks for the operator.

25

* Random, selects a random loading task.
¢ Container FIFO selects the oldest container.

* Pallet FIFO the delivery with the oldest pallet available.
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e Pallets on crossdock, selects the task based on the available number of pallet spaces
before the crossdock is full.

* Line speed prioritizes the fastest bottling lines over slower ones.

¢ And finally "First full” uses knowledge about production breaks to estimate which bot-
tling line needs to be prioritised.

A.6. Results

Figure A.5: The results of a simulation run, with default input comparing the different algorithms, lowest is best.

As expected task scheduling of the loading process has a significant influence on the
stand-still of the system. In the reference run, which orders the tasks at random, the stand-
still is [ this is reduced to [ with the algorithm ’First Full”.

Table A.1: The average stand-still for different algo-
rithms.

A.7. Implementation
The implementation of the overview is difficult as Scenario | Stand-still
there are several hurdles to overcome[12]. There is Random

an digital interface between the informational system Container FIFO

of CSL and the packaging department. The informa- Pallet FIFO

tional system of CS&L is capable of processing the Pallets on crossdock
data for an overview. However obtaining the correct Line speed
information of the bottling lines is difficult, as the in- First Full
formational system is designed to control the process

and not track the products. A proposed update to

informational system of packaging in which charge

tracking is implemented could help. Until this is realised the implementation of the overview
is difficult or infeasible. An alternative approach would be to create a delivery overview with
only data from CS&L. This approach would lead to a limited scope, as there is no information
on the status of the pallets from the packaging lines.

A.8. Conclusion

By supplying real-time data from packaging the export operations of CS&L can be improved.
It is proposed to show this information in the form of the delivery overview, which shows the
upcoming deliveries based on real-time information from the packaging lines. This enables
operators to task schedule the loading of containers, reducing stand-still. In the simulation
stand-still is reduced from | to IR



