
To meet the challenges of future global 
food production demands, grain handling 
systems need to minimise waste at every 
stage in the logistics chain. 

This is why investing in an efficient 
system is a shrewd long-term decision by 
a port. Investments in port-machinery are, 
by their nature, long-term. The World Bank 
estimates that from now until 2050, global 
food production will need to increase by at 
least 50%, despite a crop yield that may by 
that time have diminished by 25% due to 
climate change. 

Ports, shipping and logistics will 
come under unprecedented pressure 
to ensure that as little grain cargo as 
possible is wasted. Handling facilities 
which spill, degrade, or otherwise waste 
these increasingly vital grain cargoes will 
not be regarded sympathetically – wise 
considerations for port operators when 
making their next investment.

In line with this predicted rise in global 
food production, the last few years have 
seen record global grain yields, particularly 
in Russia, which has hit consecutive wheat 
production records for the past two 

years. According to the US Department of 
Agriculture (USDA), supplies from India, 
Turkey and France have also increased. 
The USDA also anticipates slow but 
continuous increases in demand for grain 
as populations and economies grow, 
particularly in India, but also to a lesser 
extent China and Russia. This means large 
volumes of these sensitive cargoes being 
handled through ports.

CRUNCH TIME FOR WASTED CARGO
Unlike some other sectors, such as 
containerised shipping, a small percentage 
of cargo loss is often accepted during 
loading and discharging operations from 
bulk carriers. Typically, this occurs either 
in the form of spillage or loss from dust 
emissions, or from degradation, to which 
grain is particularly susceptible. The 
challenge facing those at the cutting edge 
of grain-handling technology is to ensure 
that at each link in the supply chain, the 
fraction of lost cargo in any one shipment 
is minimised.

Clearly, this is a key focus at grain-
handling ports and terminals. Cargo 

owners, shippers and receivers will all have 
an eye on the operational efficiency at a 
particular loading or discharging facility, 
but other issues are important too. For 
example, the creation of dust is a potential 
hazard with implications for environmental 
air quality, and also time saved on cleaning 
spillage from the immediate quay area 
improves port productivity and raises 
safety standards too.

GRAB CRANES AND PNEUMATICS
As technology for handling cargo varies, 
so does its effectiveness in achieving 
this maximum-efficiency, minimum-
degradation goal. Since a small degree 
of waste can be expected at nearly every 
step, the ideal unloader would reduce 
the number of steps as much as possible. 
The machine with the greatest number of 
steps is one that has been used in ports for 
a long time – the grab unloader. 

Prized for its ability easily to scale-up, 
many technologies have been introduced 
to improve grab crane handling credentials 
– water misting, dust extraction and so 
on – but the basic technical difficulties 
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remain; an open mechanism, crushing 
cargo as the bucket descends into the hold 
and the inevitable spillage that comes 
from slewing over a wide area. The more 
careful the operator, the less efficient the 
operation, because more time and energy 
is spent raising, lowering and yawing, 
during which effectively zero useful work 
is performed.

One way some ports have reduced the 
ratio of steps in the handling chain to 
useful-work-performed is to introduce 
pneumatic systems. These essentially 
operate like a giant vacuum cleaner, 
sucking up smaller cargoes from the 
ship’s hold and depositing them in trucks, 
silos or other storage facilities in a single 
continuous process. Because of this 
consistent operation, these systems can, 
to some extent, offset the scale advantages 
presented by a grab crane with a large 
bucket, allowing them to be smaller and, 
in some cases, more mobile, which as we 
will see, presents advantages of its own.

But these systems, too, have problems. 
The relative inefficiency of generating 
vacuum suction has been significantly 
improved upon over the years, but today 
still generates a lot of waste heat. This 
necessitates additional energy expenditure 
keeping that heat away from the cargo, 
particularly if it is volatile, such as biomass. 
In the case of grain, the forces inside a 

vacuum mean that a comparatively large 
portion of cargoes – as much as 5% – can 
be damaged and thereby degraded inside 
the tube, offsetting the advantages of 
the pneumatic system’s enclosed design. 
Large pneumatic-based systems are rare, 
since the energy costs of up-scaling the 
technology, as well as the high rate of 
cargo degradation, can be difficult to 
justify.

A MEASURED RESPONSE
Siwertell, a Cargotec company, has 
lengthy experience with a different kind 
of unloading technology, the mechanical 
screw. A rotating specially-designed inlet 
feeder is submerged beneath the cargo, 
which is carried up into a totally-enclosed 
articulating arm mechanism, which unlike 
grabs and pneumatic systems, prevents 
stirring-up dust in the initial stages of the 
unloading process. While cargo conveying 
velocity is considerably slower than with a 
pneumatic system, total unloading rates 
are the roughly the same. 

Also, the motor demands of turning a 
screw are far less than that of generating 
vacuum suction, leading to reduced energy 
demands and less wasted as heat, reduced 
strain on the system’s moving parts, and 
greater long-term reliability. Additionally, 
the process prevents the compression 
forces that can damage cargo inside a 

vacuum system.
Recently, Siwertell has galvanised 

these operational advantages with 
the introduction of a new port-mobile 
unloader. It is highly standardised and 
available in two sizes, a 400 tonnes per 
hour and a 600 tonnes per hour, and 
is capable of servicing vessels of up to 
60,000 dwt. Like pneumatic systems, it is 
capable of handling high cargo volumes 
while operating continuously and thereby 
offsetting the scale requirements of larger 
grabs. 

MOBILITY, EFFICIENCY AND FLEXIBILITY
Siwertell had made this system fully mobile 
with a set of heavy-duty rubber tyres and 
a steering system that is pre-programmed 
with a number of driving modes, as well 
as manual steering. It is able to redeploy 
virtually anywhere throughout the port 
and can navigate sharp curves and 
obstacles.

The system is light enough that no 
additional quay reinforcement need be 
undertaken before deployment, making it 
available for immediate use even in some 
of the world’s smallest and least well-
established cargo facilities.

Mobility is highly prized for pneumatic 
systems, since the technique involved in 
unloading limits their effective range of 
motion, as the angle of the vacuum nozzle 

Siwertell's mobile ship unloader uses a mecahnical screw grab to prevent grain loss or damage
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must be more or less perpendicular to 
the cargo hold entrance with very little 
allowable variation. This makes port-
mobility desirable as a way of positioning 
the machine optimally, close enough to 
the edge of the quay to unload the cargo 
effectively.

While the Siwertell unloader retains 
this mobility, the bell-curve of optimal 
positioning is much wider, since mechanical 
screws have a much more flexibility relative 
to the cargo surface. With a +/- 30-degree 
articulating movement in the port-mobile 
unloader’s vertical arm, it can access the 
cargoes in the troublesome area underneath 
the edge of the ship’s hatch opening, as well 
as in the corners of the hold – something 
pneumatic unloaders are incapable of doing. 

CONSISTENT CARGO FLOWS
To minimise the impact of truck-
changeovers and an irregular truck 
supply, the Siwertell unloader is equipped 
with a large-volume intermediate surge 
hopper, allowing discharge operations 
from a ship to continue even if no trucks 
are imminently available. An intelligent 
control system monitors the level of cargo 
in the hopper and prevents over-filling, as 
well as controlling the discharge rate to 
the hopper.

Each unloader features a double-truck 
loading system, with the possibility of an 
optional third loading system. As they are 

not interlinked, one, two or all three loading 
positions can be used independently and 
simultaneously, maximising throughput 
efficiency.

SORTING THE WHEAT FROM THE CHAFF
Grain is a key global bulk commodity and 
its handling poses numerous challenges. 
Tackling unnecessary handling waste is 

one, but over the next few decades port 
unloading systems will be required to deal 
with far greater volumes than probably 
imagined when they were first installed. 
Although unloaders are only one part 
in a large and complex supply-demand 
chain, they will have to prove themselves 
on every level to remain a judicious 
investment for a port.  
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