
Swisslog Paper Mill Facility Design 
and Validation

Background to Requirements
One of the key business areas of a global integrated paper 
company is the supply to the newspaper industry. The London 
based newspapers consume vast quantities of paper such that 
deliveries are required 24 hours per day. In order to service this 
demand in the most efficient way, a decision was taken to build a 
brand new warehouse facility at a port in the south east of 
England; the capital cost of this new facility is around £30m.  
The ability to collate reels of paper in response to short terms 
demands and have the outbound loads ready for timely dispatch 
is crucial to the successful operation of the warehouse facility. This 
in turn is dependent upon the conveying and material handling 
systems that act as the interface between the warehouse and the 
loading and unloading points. The successful integration of all the 
systems, each of which being complex in their own right, requires 
specialist knowledge and experience in order to ensure that the 
new facility operates smoothly and in accordance with 
expectations from day one.

Materials Handling System
Following the appointment of the MHE main contractor, work 
commenced on designing the material handling system, sourcing 
the equipment, and integrating all aspects of the systems to 
provide a turnkey solution. The scope of the system included an 
automated bespoke cargo unit unloader, two automated robot 
cells (capable of both inbound and outbound operations), three 
manual in-feed points (fork lift truck operations), two manual 
out-feed points, a rework facility and a large multi-aisle warehouse. 
A circular conveyor system (with two loops) linked the warehouse 
cranes to the in-feed and out-feed positions.

Because reels are sourced from various paper mills around 
Europe and arrive into the UK by ship the system needs to handle 
different types of paper products including news print reels, 
paper reels and palletised paper. Depending upon the nature and 
mix of products, the containers used are either bespoke cargo 
units or regular freight containers. The implication of this being 
that freight containers are unloaded manually, using fork lift 
trucks, whereas bespoke cargo units are unloaded using a 
special piece of equipment which inducts the entire load into 
automated cells where a robot transfers each reel in the load 
onto slave boards (pallets).

n	3 Dimensional Graphics help to communicate 
 ideas to stakeholders

n	Flexsim has the ability to model complex  
 control rules

n	Swisslog used simulation to prove out their 
 designs and enable the customer to buy into the 
 solutions at an early stage



“Reeling in the Benefits of 
Simulation”

Requirement for Simulation
The material handling system needed to demonstrably meet specific performance targets for 
storage and retrieval of product. As the system could be processing multiple loads concurrently 
(each of which could be either inbound or outbound) it was almost impossible to calculate how 
the system would perform using a traditional approach such as a spreadsheet. Additionally, the 
MHE contractor wanted to determine how the system could be operated in the most efficient 
way. This involved reviewing opportunities for fine tuning the design ranging from changing 
individual conveyor speeds to transfer table lift times, numbers of pallets allowed in each of the 
loops, numbers of pallets enroute to each of the destinations, etc. With this scale of complexity, 
in conjunction with the equipment capital cost, it was imperative that the design of the facility 
was fully validated and the system’s through-put capability demonstrated.

Why use Simulation to Support Material 
Handling Projects?
Simulation modelling involves creating a 
computer model to mimic a real distribution 
or logistics process. Simulation’s unique time 
based approach, in conjunction with the 
ability to reflect the factors that vary, enables 
models to accurately mimic the complexities 
of a real life system. Simulating a process 
provides an invaluable insight into where 
inefficiencies and the true bottlenecks lie; 
‘what ifs’ are conducted to evaluate 
alternative scenarios in order to quantify 
performance in advance of implementation. 
This enables the design of materials handling 
systems to be refined to meet the 
performance objectives in the most cost 
effective way. The uncertainty and risk 
associated with designing and installing 
complex systems is fully mitigated through 
the use of a model which encompasses the 
same logic and behaviour as the real system 
itself.

Graphical Simulation tools, such as the 
Flexsim Simulation Software, encompass a 
dynamic animation reflecting the status of all 
aspects of the model. Reels and pallets are 
seen moving through the facility. 3D objects 
are immediately recognisable as cranes, 
conveyors, forklifts, ASRS and robots. This 
provides a superb communication medium 
for all stakeholders involved in the design of 
the facility.

Prior to embarking upon developing the 
model Saker Solutions worked with the MHE 
contractor to identify the most appropriate 
simulation tool for this application. One of 
the key areas in the system is the robot cells 
and their throughput capability. Given that 
the performance of the robot cells would 
clearly be influenced by the x,y,z dimensions 
of each reel and the x,y,z positions of each 
reel in the load along with the robot’s starting 
position, speed and acceleration in each 
dimension, 3D accuracy was paramount.  
This eliminated many of the ‘traditional 2D 
simulators’ and necessitated the use of a 
flexible, productive full 3D modelling 
environment.

Flexsim Simulation Software was chosen 
primarily because of its ease of use in 
conjunction with the ability to model 
complex 3D systems; this allowed the model 
development to be undertaken in a relatively 
short time frame. In addition, it was key to the 
success of the project that all stakeholders 
could visualise the planned changed and 
could be involved in validating the approach. 
A strong graphical interface such as available 
in Flexsim was therefore required.



“Reeling in the Benefits of 
Simulation”

Project Findings & Benefits
The simulation model itself was developed in 
a number of phases. Each phase included 
additional functionality and responded to the 
opportunities that were identified for further 
gains in performance. The principal areas of 
functionality were:
•   Detailed representation of robot cells
•   Outbound pick / deposit transfer logic
•   Inbound pick / deposit transfer logic
•   Replenishment and put away logic for full 

stacks of slave boards to keep the system 
operational

•   Rework loop to rectify misaligned pallet 
loads

•   Stacking patterns
•   The position of each reel was calculated in 

accordance with the reel and container 
dimensions for inbound and outbound 
loads processed by the robot cells to 
ensure accurate transfer times.

•   Conveyor transfer tables / merge points
•   Conveyor timeouts in conjunction with 

pallet recirculation after timeout
•   Anti-grid locking logic on each of the 

conveyor loops
•   Dynamic allocation of aisle destinations 

based on the number of pallets enroute to 
each of the aisles.

The project was instrumental in helping the 
MHE contractor to identify a series of 
opportunities for refining and confirming  
the capability of their design. These 
opportunities were explored through a series 
of “what ifs” and exploited in the system itself. 
The benefits realised included a revised robot 
cell design enabling greater throughput 
performance due to improved utilisation of 
robots and an improved conveyor layout.

The 3D representation was used to 
demonstrate to the client that throughput 
requirements would be achieved. Moreover, 
the performance of the system was 
quantified with different system parameters; 
these included the speeds of conveyors, 
transfer tables and robots, intelligent stack 
replenishment, timeouts for routing, 
conveyor control options, etc. The project 
provided:
•   Confidence in the capability of the 

proposed design
•   A communications mechanism for all 

interested parties which helped to refine 
the initial designs

•   The ability to quantify performance
•   A means of understanding the dynamics of 

the system under different demand and 
supply pressures.
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