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ENGINEER OPTIMIZED FLEETS FOR
PORT CHALLENGES

Ports and terminals face a convergence of challenges that
push the limits of conventional material handling equipment.
Containerized operations contend with stiffening noise
restrictions and tighter spatial footprints, especially at inland
and urban-adjacent terminals. Breakbulk volumes introduce
irregular loads that require specialized, careful handling.

Terminal operators need their fleets to do more: to handle
fluctuating volumes, accommodate non-standard loads and
protect both goods and the equipment, all while supporting
personnel safety and minimizing disruption to surrounding
communities. One clear path forward is the thoughtful

configuration of big trucks. Tailoring equipment for its
application can elevate productivity, safety consciousness and
equipment longevity compared to “off-the-shelf” machines.

However, choosing the right level of equipment specification
involves risks. Over-specifying equipment can inflate capital
costs, complicate serviceahility and reduce resale value, while
under-specifying can constrain throughput and increase long-
term costs. The primary issue for ports and terminals isn't
whether to customize, but when to customize, how much,
and in what ways, in order to achieve the lowest total cost
of ownership.
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OPERATIONAL CHALLENGES THAT DRIVE
CUSTOMIZATION

Throughput is the main metric of success for container
terminals. However, an operation may dip below the ideal
benchmark of 40-plus containers per hour per ship-to-shore
crane, due to a bottleneck that stifles productivity. Targeted
fleet configuration begins with understanding the root cause,
whether it's your ship-to-shore crane, equipment in the yard
or the gates letting trucks in and out. Here are some common
drivers for lift truck and container handler customization in
ports and terminals today.

Noise and space restrictions

Noiseis agrowing issue, especially for inland terminals or those
near cities. Backup alarms and container landings generate
disruptive levels of sound, prompting operators in many parts
of the world to explore alternatives such as white-noise backup
alarms, which are stillaudible to pedestrians but are less intrusive
to neighboring residents. Soft landing spreader features use
sensors to automatically slow descent as the spreader nears
a container, minimizing the sound of metal-on-metal contact.

Space constraints further complicate matters. Breakbulk
operations often deploy trucks into tight spaces, even into a
vessel’s hull. Containerized yards, while laid out with defined
aisles, may still demand compact-wheelbase variants of big
trucks for operational clearance. Configurations that offer high
capacity and height in smaller footprints are increasingly valued.

Yard density versus cargo accessibility does come with some
trade-offs and things to consider that may require better cargo
placement planning. Stacking higher, up to five or six containers
high, can free up ground space but can create accessibility
issues without the proper equipment. Additionally, when stacking
more than four high, the ground conditions must be addressed
to prevent tipping. If the ground conditions aren’t appropriate
for higher stacking, ports might have to lay gravel, construct
concrete pads or perform ground grading.

Wide cargo mix

Few terminals enjoy the luxury of homogeneous cargo. A truck
purchased for one task today may be pressed into acompletely
different application next week. Breakbulk epitomizes this
unpredictability: one week, a ship may carry steel coils, and
the following week, wind turbine components. These issues
emphasize the need for specialized equipment with forks and
other lifting attachments.

ReachStackers, already valued for container handling, are
increasingly favored for their versatility across breakbulk
operations, especially when paired with tool changers that
enable rapid attachment swapping. High-capacity forklifts
with quick-disconnect carriages, coil rams or magnets extend
this multipurpose capability. This flexibility helps ports avoid
over-investing in single-task equipment, particularly when cargo
mixes and volumes fluctuate.
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Non-standard loads

Changesin global trade volumes have spawned new opportunities
for domestic freight corridors, which are trending away from
the smaller, standardized 20 and 40-foot ISO containers typical
of ocean freight. Now, domestic containers may extend to 45
or even 53 feet, while some militaries deploy compact 10-foot
containers. Flat racks, open tops and wide twist-lock position
(WTP) containers each introduce their own attachment
requirements.

Custom spreaders with adjustable twist-locks or folding
leg attachments help operators adapt to these variations.
Similarly, negative-lift and extended-reach capabilities are
often necessary for barge terminals, where trucks must reach
downinto barge cargo holds below the dock’s level. Elevating or
sliding cabs canimprove visibility in these scenarios, bolstering
both productivity and safety.

Handling breakbulk cargo amplifies the risk of damage to bhoth
the loads and the truck. If a load isn't properly secured or if
a clamp applies too much pressure, goods can be crushed or
scraped. Whenirregularly shaped materials, such as long steel
pipes, are moved without reinforced masts, intense torque
can cause severe wear or structural damage to the truck.
Real-world examples show how easily this can happen:in one
case, a coil ram with a slightly protruding washer on its head
caused thousands of dollars in damage to steel coils simply
because the attachment wasn't configured correctly.

Issues like these highlight the importance of configuring
equipment with specialized attachments — such as clamps,
reinforced masts or coil rams — to meet the demands of
the operation. At the same time, terminals need flexihility,
emphasizing the ability to quickly switch attachments so a
single truck can handle the diverse range of cargo typical of
breakbulk operations.

Cargo and equipment damage

Protecting cargois paramount, particularly in breakbulk where
one wrong clamp setting can destroy high-value goods. Container
damage is less likely, but it's not impossible. For example, a
ReachStacker, which powers down instead of lowering using
gravity alone, can punch a hole through the top of a container
withits spreader attachment if the operatoris not careful. The
cargo that moves through your port and the equipment used
to handle it will dictate the configurations that make sense.

Several solutions can help address this challenge, like specialized
clamps, fork protection sleeves and four-fork attachments
that distribute load pressure more evenly to protect cargo.
Back-up cameras can also record impacts for later review and
continuous process improvement.

Hyster lift trucks are also customizahle with other technology
solutions that can help prevent impacts with containers or other
trucks as well as detect potential hazards in the travel path.
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Safety and security

Operator and pedestrian safety underpin all equipment design
decisions. Alerts and alarms can notify pedestrians or nearby
mobile equipment operators that they are approaching a truck
in motion. Solutions can help track operator behavior, truck
location, utilization and diagnostics. Features to consider include:

Conditional travel
speed limiters

Automatically intervenes to moderate truck
speed in situations where slower movement can
help reduce the chance of an accident

Specialized lights
and object detection
systems

Enhance situational awareness in congested
yards

Lift truck access via
keycard

Certifies user identity, allowing only licensed and
authorized operators access to the truck

Impact lockout Immediately shuts down assets following
acriticalimpact, allowing equipment to be

thoroughly inspected before resuming duty

Wireless verification Requires a mandatory pre-shift checklist to be
completed on adedicated screenin the truck’s

cockpit before operation

Customization also supports container security. For example,
spreaders that can articulate to match the truck pitch will
level containers during lifting and locking, reducing risk of
misalignment accidents. Container locking systems improve
operator safety and load security, while lights on lift truck
spreaders visually confirm lock status, so operators know
the container is properly secured before lifting it. Container
handlers can also be outfitted with an onboard display that
provides container load information (commonly referred to
as an LMI System) and displays the status of each twist lock,
allowing operators to identify any that are seated incorrectly.

RECOGNIZING WHEN YOU SHOULD
CUSTOMIZE YOUR FLEET

Although some customization offers clear benefits, not
every operation requires it. For terminals dedicated solely to
containerized freight with highly consistent loads, standard
“as-is” trucks may deliver sufficient performance.

A port canoperate a truck off the shelf, but that doesn’t mean
it's the optimal solution. The right setup or features can drive
productivity or lower total cost of ownership. The customization
conversation must start with what’s most important to the
operation. The key is identifying signs that a configuration
change, or abroader change to the fleet makeup, is warranted.
Unsurprisingly, these indicators overlap with the challenges
that drive fleet configuration in the first place. They include:

= Noise or space constraints driven by proximity to
communities or challenging terminal geographies.

= High variability in cargo types or workflows, like
frequent shifts between containers and breakbulk.

= Frequent cargo or equipment damage, suggesting
misaligned load handling.

= Throughput bottlenecks traced to material handling
equipment.

= Equipment downtime or bloated acquisition costs
stemming from demand seasonality or other variability

The increasing push toward electrification is another factor
compelling many ports to reevaluate their fleets. Worldwide,
governments are committing to reduce greenhouse gas
emissions and emphasizing first implementations in supply
chains. To meet these goals, ports should consider lithium-
ion electric lift trucks. High-capacity trucks demand high
energy input, which lithium-ion technology can supply
without overheating or losing efficiency. Compared to
lead-acid batteries, lithium-ion offers significantly greater
energy density, power transfer and durability.
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SUPPORT IN ACTION

The first step in any configuration strategy is a thorough
operational assessment. This involves mapping workflows,
pinpointing bottlenecks and understanding the cargo mix. The
aim is not to layer on features indiscriminately, but to align
investment with measurable returns.

For example, an operator replacing a fleet of only top-pick
container handlers worked with Hyster engineers to procure
seven top loaders and two ReachStackers instead. The
ReachStackers not only matched top-pick performance but
also provided cargo recovery capabilities and extended reach,
creating a more resilient fleet.

Tailored equipment packages

Consider the case of a steel-handling terminal that required
high-capacity forklifts inside a vessel hold. Hyster engineers
developed a tailored lift truck fitted with heavy-duty magnets
powered by an onboard generator. This eliminated the need
for wooden dunnage, increased storage density and, most
importantly, kept pedestrians out of the hazardous hold during
loading and unloading.

Fleet composition strategy

Configurability extends beyond individual trucks to fleet-level
decisions. Many ports use laden container handlers for moving
empties. By integrating a proportion of empty container handlers
— often 10 percent to 20 percent of the fleet — operators can
double stacking speed, cut fuel use and extend tire life. Similarly,
leveraging mixed-use equipment, such as ReachStackers, for some
breakbulk applications can reduce the total number of container
handlers required while enabling higher storage density.

Technology integration and future trends

Decarbonization through zero-emission technology is one of
the clearest frontiers for specialized fleets. Configuring battery
size and charger infrastructure to duty cycles prevents costly
overinvestment while maximizing truck availability. Similarly,
hydrogen fuel cell options are emerging for terminals seeking
faster refueling where operating conditions don’t support
downtime for recharging.

Telemetry and the Terminal Industry Committee (TIC) 4.0 standards
aredriving integration of trucks into terminal operating systems.
Specific packages can feed real-time data on truck position,
container height and load status into terminal operating systems,
helping operatorsidentify inefficiencies and optimize yard strategy.
As these initiatives mature, fleet configuration will increasingly
focus on compatibility with evolving digital infrastructures.

COLLABORATIVE CONFIGURATION

The complexity of modern port operations often demands
more from equipment than one-size-fits-all trucks can
offer. Configuration — whether in the form of specialized
attachments, compact designs, electrification strategies or
fleet mix adjustments — can unlock productivity, safety and
sustainability gains that ripple across terminal performance.

But raw configurationis not anendinitself. The real value liesin
acollaborative process: the careful evaluation of the operations
and engineering solutions that deliver improvements. One of
the mostimportant characteristics fleet managers look for is
uptime. Reliability and serviceability are critical ingredients, and
tailored solutions should serve those goals, not complicate them.

For ports, configuration is no longer a luxury. It's a strategic
necessity. To make a plan for your port, visit us online to learn
more or talk to your local Hyster® dealer.
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