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Terminal Throughput is at an All Time High

Balancing act between
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Increased risk of
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@ Customer Needs

“I don’t want my drivers to decide what job they do next. Rather, the TOS
should tell the driver what drive to do based on certain criteria.”

‘I want the TOS to help me with determining how many RTGs to deploy and
where so | can avoid RTG clashes, keep the productivity | need while
minimizing my opex.”

‘I want my controllers to go from reactive to proactive. The TOS should help
me by giving all the relevant information in a single graphical location so | will
react to what is about to happen, as opposed to reacting what has already
happened because | didn’t have the information to see it coming.”



Types of Automation
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Manned RTG AutoRTG AutoRTG retrofit
optimization
‘I have a existing manned “I'm building a new ‘I have a existing terminal
RTG terminal and want to terminal and want to with manned RTGs and
reduce my cost per TEU use robotised RTGs” want to transition

over my fleet” robotised RTGs”




Manned RTG Challenges

Manually intensive and time

consuming ops
(e.g. CHE-Range management)

RTG productivity §

Cost per TEU t

Inefficient RTG utilization Service levels §
(e.g. unbalanced workloads, RTG clashes) ervice ieveis




@ Optimization Challenges



@ Optimization Configurations



Configurations to Fit Your Business Needs



@ Increased RTG Driver Visualization



@ Increased RTG Dispatcher Visualization



@ Manned RTG Optimization - How?

Automate RTG job and block assignment within a lane with RTG sequencer

RTG Sequencer 1

RTG Sequencer 2

RTG Sequencer 3

)




Visualize Upcoming Yard Busyness & Block Utilization




Suggest RTG Lane Changes with Yard Crane Balancer



Manage Exceptions with Alert Notifications

Load work instructions late for loading
Load reefers still plugged in yard
Holds and permissions in active work
queues

Load OOGs in active work queues
RTGs being IDLE for more than x
minutes

RTGs in the same jobstep for more
than x minutes



RTG Automation Integration
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Every Terminal's Journey is Different

Supporting any stepwise deployment O Q

—
Conventional RTG Sites Remote Control RTGs
What are the automation = O O
steps you are considering?
Pooled Driver Remote Automated RTGs

Control RTGs




RTG Optimization - A New Reality

Increase RTG productivity leveraging Al

Minimize driver guesswork with automated decision making on

RTG job, block and lane assignment

Promote a shift from reactive to proactive
Increase visibility and control to adapt to changing conditions




Increase RTG Productivity by 5-15%

Get more out of your RTGs and people. Increase the useful life of
your equipment and assets. Slow the frequency and need of
purchasing more expensive equipment before you really need to.

Through the N4 RTG optimization module, Navis enables
customers to utilize their RTGs and people in an optimal and
efficient way, both for manned as robotic RTGs.

The RTG Optimization Suite can help you increase your RTG
Productivity between 5% - 15%, depend on local circumstances




Tianjin Five Continents
International Container Terminal
( F I CT) RMG Automation

About FICT Challenges Results

= Overcome single-sided dual-lane layout =  Terminal adopted Automated Yard Crane Solution which
12 STS cranes o o
of each ARMG yard block allow the accessibility of remote supervision and fully

31 RMG cranes operational through the modernization project
= Difficult increasing the capacity,

. . = Expert Decking + Control Room labor reduction by V3
FICT automated its 31 rail mounted efficiency of the terminal, and

. . = The equipping of the automation system deliver a stable
cranes using the Navis N4 system adaptability of the TOS system to

performance of 30 moves per hour, 10% increase in

The terminal was designed with an side-loading process _ . .
overall production capacity, and cranes to operator ratio

initial capacity of 1.5 million TEU and - Changing centralized yard planning to is reduced to 6:1

now operating at its maximum decentralized

» 35% increase in equipment utilization
= Shift single ship focus operation to an « 40% increase in ARMG productivity

optimized overall resources + Avg. vessel berth reduced from 23.45 to 19.15 hours

capacity

N4 RMG Automation has enabled

operations to grow to 2.7 million TEU .
perat grow II - Cannot afford to have any down time * Number of yard crane drivers reduced from 132 to

in 2019 40

* Truck turnaround time reduced froﬁ%%é@in



Automated TOS Solutions
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Value for

Money Easily
, , Integrated
Project budgets that match Mixed

. ) Ability to integrate with devices and
@ Cargo Profit Margins @ ity tol otgersy;c”ems Vi

Deployment Product
Options Customizations
Managed Deployments on cloud or Ability to configure and customise . 0
on prem @ the product - -
Latest Features Minimal IT
Involvement

Free upgrades to get the latest
features & functionality

Managed systems that don'’t

need a heavy IT investment
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