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Optimization of Terminal Operations
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A Quick Detour from Ports... na\ﬂs®
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Vehicle Dispatching Systems navis

Drivers Riders
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Technology Enablers
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The Drive Toward Automation na\ﬂs®
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Optimizing Operations at Container Terminals
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Customer
Requirement:

Load and Discharge
Cargo from Vessels
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Vessel Planning and Quay o N
Crane Assignment ) Berth Scheduling

Truck Pooling and
Dispatching

Yard Planning

Gate Appointment
Allocations
|

Yard Crane Allocations

What can Terminal Operators Control?

©2016 Navis, LLC. All other trademarks are the property of their respective owners.



What Does “Optimizing Operations” Mean?

« Optimizing operations is making the decisions that:

— Minimize costs
» Plan the yard with fewer resources
» Plan the yard to reduce container rehandling/shuffling
* Plan the yard to reduce future truck drive times and congestion
» Plan vessels with fewer resources
* Plan vessels to reduce yard congestion / asset idling time
» Plan vessels to reduce yard crane resources / excessive travel
» Deploy fewer tractor trailers (PMs)
* Reduce unladed tractor trailer drive time

— Maximize revenue
* Increase QC/berth productivity (more MPH)
* Increase berth utilization (more customers/throughput)
* Increase yard utilization
* Increase gate throughput
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Optimization in Navis N4 na\ﬂs®

Navis N4 offers intelligent software that helps standardize
processes and make optimal decisions

— Expert Decking
Automatic Yard Planning

navis

N4

& — Vessel AutoStow
...Q.. Automatic Vessel Planning

ﬂ? — PrimeRoute for Tractor Trailors
E ° Automatic Tractor Trailer Scheduling, Pooling, Dispatching
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Standardizing Best Practices
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Customer Results After Expert Decking Implementation
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Leveraging Terminal Data in the TOS Navis
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Managing Performance with Business Intelligence na\ﬂs®
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Global
Pooling &
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Customer Case Studies
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DaChan Bay 'I‘Lermlnals

“As aresult of successes from N4's capabilities, we are revitalizing container
stacking to avoid unnecessary shuffling. We are also now able to control yard
density with a preset target to ensure effective use of equipment resources, as well
as set target performance metrics for each vessel to achieve maximum ROL.”

— Barbara Zhang, Operation General Manager

ABOUT DCB CHALLENGES

 Strategically located terminals provide * Needed to meet and uphold the standards
key trade access for South China of automation being established across
the shipping sector and demanded by

» Expansive express barge network covers . :
carriers and shippers

8 major cities in West Pan-Pearl River
Delta regions and more than 50 terminals » Former in-house system, was not scalable
in Guangdong, Guangxi and Hainan with the terminal’s growth, and did not

« Achieved 1.26 million TEUs in 2015 provide the necessary flexibility and
visibility to operators

* Required TOS to interface with shipping
and cargo line customers, meet demands
of both port locations, and integrated with
current billing system.

SOLUTION

* Navis N4 TOS

RESULTS

* In the first four months of 2016, TEU cost
decreased by 5% compared to 2015

» Total haulage productivity increased by
18%; total haulage costs decreased by
19%

* Improved quayside times and vessel rates

* Ability to control yard density with a preset
target to ensure effective use of equipment
resources
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Container Terminal Area 307 ha
Gantry Cranes 79
RTG Cranes 183
Empty Container Handler 56
Terminal Tractors 569

15.2 Million Annual TEU throughput

oth largest in the world, largest outside of
Asia

17
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Significant improvements to operational metrics after PrimeRoute

1 2 % gain in gross crane MPH

2 1 % gainin TT MPH

2 O % reduced unladen travel time

1 7 % tractor fuel reduction

3 1% reduced mainline vessel port stays

©2016 Navis, LLC. All other trademarks are the property of their respective owners.
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The Importance of N4 modules

What features of N4 are most valuable to the management of your terminals'
operations?

Expert Decking Module | G007
PrimeRoute Module [ 150
Billing Y 2%
Automated Equipment Schedulers [ 099,

Vessel and Rail Autostow Module [ 209/

Other - 11%

Note: this is & multiple-choice guestion — response percentages may not add up to 100.

Source: I} TechValidate survey of 112 users of Navis N4 Terminal Operating
System

Published: Oct. 12, 2015 TVID: TTA-947-B1E

~

)
navis Research by (§7) TechValidate

After using N4 for 5-7 years, what N4 features
are most valuable to you?

What features of N4 are most valuable to the management of your terminals'
operations?

Automated Equipment Schedulers - [ 5594
Expert Decking Module [ 509,
Biling S 4%
PrimeRoute Module _ 40%
Vessel and Rail Autostow Module [/ 409
Other - 17%

Note: this is a multiple-choice guestion - response percentages may not add up to 100.

Source: Iy TechValidate survey of 30 users of Navis N4 Terminal Operating
System. Sample comprised of customers who selected 5 - 7 years.

Published: Oct. 12, 2015 TVID: B3F-541-C47
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N4 is helping to lower operational costs

In what area(s) is N4 helping your terminal to lower operational costs?

Yard Planning Efficiency [ 70%
Improved customer satisifaction _ 42%
Effective Housekeeping _ 40%
Crane Assignment [ 3007
Global Pooling _ 20%
other - 14%

Mega Vessel Handling - 8%

Note: this is a multiple-choice question - response percentages may not add up to 100.

Source: I} TechValidate survey of 108 users of Navis N4 Terminal Operating

a
naV|S" Research by @TechValidate

Areas where N4 is helping Lower Costs for
terminals on N4 for 5-7 years

In what area(s) is N4 helping your terminal to lower operational costs?

Yard Planning Efficiency _ 7%
Crane Assignment _ 50%
Improved customer satisifaction _ 47%
Effective Housekeeping _ 40%
Other _ 20%
Mega Vessel Handling - [ 177%
Global Pooling [l 7%

Note: this is a multiple-choice question - response percentages may not add up to 100.

Source: I TechValidate survey of 30 users of Navis N4 Terminal Operating

System
4 System. Sample comprised of customers who selected 5 - 7 years.
Pbiched: Qot. 18, 3015 S0 Ds E18-A60 Published: Oct. 12, 2015 TVID: 1AD-606-B67
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Committed to Port Industry and Future
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