
INTRODUCTION
With the increase in vessel sizes, terminal operators have fi nally realised 
that they will no longer be able to handle mega-ships in an effi  cient and 
economical manner without some level of automati on. Some operators 
have sought to meet this challenge by ‘automati ng’ specifi c porti ons of 
their operati ons; adding CCD-TV, GPS devices, sensors and automati c 
steering to RTG cranes and straddle carriers. 

Automated Guided Vehicles [AGVs] have been elaborated and even 
gate systems have become more complex. Others have ‘gone-all-in’ and 
adopted versions of a RMG system based on a design introduced by HHLA 
at Altenwerder. However, even the most automated terminals that have 
come online have not fulfi lled expectati ons of lower operati ng costs and 
increased berth and yard effi  ciency.

As Ed DeNike, President of SSA Containers, observed in an April, 2015 
American Shipper Arti cle1: “We haven’t seen an automated terminal that 
really improved ship producti vity. In fact no one we know . . .has equaled 
the producti vity they had before [they went to automati on].” And neither 
have we2.

We examine why that is by looking at the most commonly voiced 
complaints about automati on, or the rati onalisati ons for not adopti ng 
automati on, putti  ng aside for the moment the obvious problem of 
confronti ng the reoccurring oppositi on by labour forces.  
The complaints surrounding automati on are that it is:
• Too complex
• Too slow
• Too expensive

All of the successive issues stem from the fi rst: excessive complexity. 
Designers seem to have forgott en the fi rst principle of automati on: ‘Apply 
Occam’s Razor’. That is, simplify, simplify, simplify unti l you get down to 
the most essenti al elements of any system needed to functi on.  Instead, 
for existi ng faciliti es, designers and operators have added complexity in an 
eff ort to preserve their ‘sunk costs’.

There are two problems with this approach. As in all mature industries, 
piecemeal process improvements eventually reach a point of diminishing 
returns. In the container terminal business we passed that point long ago. 
Second, isolated process improvements get absorbed by the background 
noise of the surrounding ineffi  cient processes that have not been tuned 
to accommodate the revised or improved process. This was demonstrated 
in the steel and automoti ve industries 15 to 20 years ago. The benefi t of 
robots on the assembly line was never realised on the bott om line.

Not unti l the decision was made to adopt fully automated operati ons 
did those industries emerge from their respecti ve dark ages. What 
emerged is now known as ‘Industrial Automati on’.  This example has been 
out there for 20 years yet the container terminal industry refuses to look 
outside its box to learn from others; and it’s paying the price.

PROBLEMS WITH EXISTING DESIGNS
What about those operators that have ‘bitt en the bullet’ and adopted 
RMGs as the principal landslide container handling device? They have 
largely implemented a layout with the container yards [CYs]perpendicular 
to the quay, similar to the HHLA design at Altenwerder or the APMT 
design for Portsmouth [now owned by the Virginia Ports Authority, Figure 
1 below]3.  That soluti on requires more equipment than a horizontal 
arrangement would. The design maximises gantry moves, the least 
effi  cient moti on in terms of operati ng speed and power consumpti on.

From the accompanying photograph, it should be apparent that the 
perpendicular design suff ers from a plethora of machines and consequently 
operati ons are more complex than they need be. In parti cular, multi ple 
small machines are needed to move containers to and from the stacks. 
This leads to congesti on, which in turn adversely aff ects STS producti vity 
as well as container velocity.

In most, if not all cases, the machines, control systems and TOS systems 
have been sourced from diff erent vendors. Not only does this require 
an extensive integrati on eff ort, refl ected in the CAPEX, but, because the 
system must run at the least effi  cient level of its component parts it also 
results in the degradati on of the opti mal operati ng speed and effi  ciency 
of the system. Other operati onal factors that contribute to this slow-down 
are dealt with below.

Horizontal designs are common in faciliti es that employ RTGs. Some 
operators have converted to RMGs but they suff er from the same 
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operational problems described above, only to a lesser degree. Those 
designs maintain the conventional method of moving the containers to 
and from the quay by employing AGVs or other devices that enter the 
stacks to receive and deliver containers.

ZPMC has attempted to ameliorate this issue by providing a complex 
steel infrastructure between the quay and the CYs [see Figure 2]. Within 
that infrastructure there are numerous rail mounted mini-cranes that act 
like shuttle carriers to move containers along the quay and effect transfers 
to automated electric shuttle cars that in turn enter the stacks to be 
serviced by larger RMGs [see Figure 3].

In all cases the machines employed are relatively lightweight and 
carry a correspondingly high maintenance burden. Consequently the 
operating expense (OPEX) of these terminals is not much lower than that 
of a conventional terminal employing RTG cranes. Additionally, the ZPMC 
design carries a significant additional capital expense associated with the 
steel infrastructure as well as the strengthening of the quay and adjoining 
land to carry the dynamic and static loads imposed by the suspended 
container transfer system.

But the high cost of these facilities is most easily recognised by 
reference to the equipment lists.  A large number of RMGs with an equally 
large number of AGVs or automated strads or similar devices that are not 
robust and thus incur high maintenance burdens. CAPEX and OPEX are 
adversely affected and the RoI cannot be realised by reductions in head 
count. Not only are such reductions resisted by labour, but it is a truism in 
the industrial automation community that if you are relying on head count 
reduction to justify your automation system, you have chosen the wrong 
system. This is of particular importance in terminal operating segment.

Put another way, as Ed DeNike said in the same article cited above:4 
“We believe that . . . the manning that’s going to be reduced on the [US] 
West Coast is not going to pay for the investment [in automation].”  More 
recently, TraPac Terminal executives said they were not sure when the 
investment in automation would payoff. “It is very much a moving goal 
post.” said Peter Stone, a member of the TraPac Board of Directors.5 

A sound automation system will allow the terminal operator to maintain 
its current level of employment while increasing its RoI and benefiting 
the bottom line. Such a system is embodied in the Integrated Automated 
Container Terminal [IACT], developed by Automated Terminal Systems.

THE INTEGRATED AUTOMATED CONTAINER TERMINAL SYSTEM
The IACT is a fully automated method for handling containers in marine 
terminals and intermodal facilities that addresses the issues described 
above. It is a fully integrated, industrialised, mechanical/software system 
designed from ‘the bare metal up' that operates autonomously to receive, 
store and deliver containers to and from ships, trucks and trains. The IACT 
is comprised of proven tailored equipment designed to Steel Mill Severe 
Duty Standards [AISE or CMAA Class F], advanced optimised operating 

methods and proprietary supervisory software that controls machines 
and manages the facilities.  Figure 4 above is a cross section of a baseline 
IACT design.

Figures 5 and 6 are an overview and detail of a design for a high capacity 
two berth facility that includes an on-dock intermodal yard, automated 
reefer area and a staging area between the intermodal area and the 
dockside container yards.

 Concentrating on the dockside portion (Figure 6) eight STS cranes 
are supported by 16 large RMGs. Transfers from the quay to the CYs are 
accomplished by two-tier, bi-directional conveyors, supplemented with 
rail mounted shuttle cars running the length of the berth. Receipt and 
delivery of containers to truck is accomplished by five truck load/unload 
stations; essentially low profile overhead cranes or EOTs.

In this horizontal design, no vehicles enter the CYs: no trucks, no AGVs, 
no Strads.  Also, there is no interference between machine types and 

Figure 1

Figures 2 & 3

Figures 4 & 5
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crane collision is avoided through control by the supervisory computer. 
Each sub-operation can function at its optimal level while the buffers 
absorb any differences between processes in capacity or speed.

To facilitate this 'apples and oranges' exercise, the following charts 
provide a more concise  comparison between a typical four berth 'Euro-
Design' and we double the size of the IACT shown in Figure 6.

Without going into the detail of sub-systems of a container terminal, 
such as crane rail and electric power installation, Table 3 demonstrates 
that the CAPEX of an IACT is equal to or lower than that of competing 
perpendicular designs.

For the Euro Design, the equipment list in Table 3 assumes a 4 berth 
terminal with 30 stacks with 2 RMGs per stack; AGVs moving containers 
form the quay to the stacks and strads loading and unloading the over-
the-road trucks.

Most of the other components of a container terminal are the same 
as an IACT. There is no appreciable delta in the costs for STS cranes, 
gates, buildings fencing, etcetera. However, with the IACT, there may be 
some savings available on lighting [the facility can operate ‘lights out’], 
paving [less acreage is required] and ancillary equipment. The IACT is an 
all electric system.   There is no need for battery charging or exchange 
stations and diesel powered equipment is limited to service, emergency 
and work-around equipment.

Total crane rail length is also reduced. Instead of 30 stacks with 2 tracks 
each there are 2 CYs with 2 tracks each, plus three rails for the quay 
conveyors. Assuming a quay length of 5,000 linear feet, total rail length 
for the IACT comes to 35,000 feet including rails for the Quay Conveyors. 
Total rail length for the Euro Design is 60,000 feet assuming a yard depth 
of 1,000 feet.

A shuttle car system for a four berth IACT facility [discussed below] 
would add less than US$10.0million to the project cost.

THE IACT OPERATING SYSTEM
The IACT is a third generation implementation based on work by Morgan 
Crane for Matson Shipping and US Steel. All of the equipment is well 
proven in heavy industry, particularly in steel mill hot metal applications. 
The configuration of the particular machines and cranes is dictated by 
operating requirements.

A 'Leap Ahead' is provided by the Advanced Autonomous Terminal 
Operating System [AATOS], within which a System Supervisory Controller 
[SSC] employs a proprietary variant of the Genetic Algorithm (described 
more fully below) to achieve near real-time continuous optimisation of all 
operations within the container terminal.

The IACT operates autonomously to receive, store and deliver containers 
to and from ships, trucks and trains. Prominent in the design are large 
[100 metre span] RMGs and associated conveyors. By adopting large 
robust equipment, the capital and operating expense are simultaneously 
reduced by limiting the number of machines employed in the terminal.

SEVERE DUTY SPECIFICATION 
All machines are designed and built to Severe Duty Steel Mill Standards of 
the AISE or CMAA [Class F]. These standards require that the machines run 
continuously at or near design capacity for a minimum of 25 years. The 
result is a robust, highly reliable system with extremely low maintenance 
requirements. Reliability is enhanced by providing numerous workarounds 
and designed in excess capacity.

By way of example, a container terminal employing RTGs and operating 
4,500 hours per annum will accumulate about 1 hour of maintenance per 
shift, per day or 2.0 to 2.5 hours per day on the RTGs. The maintenance 
burden for the RMGs employed in the perpendicular designs described 
above is slightly lower. The cost per hour of maintenance for the ATS 
RMGs is approximately equivalent to that for the small RMGs employed 
in the Euro-Design.

The RMGs at the US Steel facility accumulate approximately 1 hour of 
maintenance per shift per month [i.e., 3 hours per month].  That facility 
has been operating for more than 20 years and has never experienced a 
forced outage, a damaged container or a damaged spreader. No container 
terminal can make similar claims.

IACT OPERATING SYSTEM DESCRIPTION
Real-time control and management of an automated system such as 
the IACT is beyond the capability of human operators.  It requires a fully 
automated computerised planning system that communicates with all 
equipment and is integrated with the backend of the customer’s terminal 
planning and management system. 

Figure 6

Figure 7 Figure 8
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SYSTEMS SUPERVISORY CONTROLLER 
ATS has employed the latest thinking in operations research, combined 
with intimate knowledge of container terminal operations, to develop 
its Advanced Autonomous Terminal Operating System, a component of 
which is the SSC. The SSC employs a proprietary variant of the Genetic 
Algorithm that seamlessly integrates machine management with planning, 
operating, and management functions into a single system that integrates 
the automatic management functions with machine control.

The result is a Real-Time Process Control method that continuously 
optimises the facility through an iterative process that balances schedules, 
container inventory, machine functions, maintenance and manning.

The system employs a long-horizon, short-cycle optimisation algorithm 
that creates work orders for all machines (and personnel) and ensures 
every container arrives at its designated location at the right time and in 

the right sequence. A long horizon means that the computer prepares an 
integrated plan for several hours or even days into the future, depending 
on the available data, in order to estimate and optimise the future effects 
of the current plan.

A short cycle means that the system monitors the execution of the 
current plan, by comparing the actual execution times to the work orders 
and by monitoring for new events that affect the plan. As long as there are 
no deviations, the system continues the current plan. On the other hand, 
the system may create a new plan at any time, depending on the need, in 
order to prevent delays caused by exceptions such as unexpected arrival 
of trucks or out of sequence containers.

Whenever a new plan is needed, the planning module retains a 
consistent set of work orders including those being executed, those to 
start shortly, and those needed to synchronise with them. It simulates the 

Euro IACT

Berths 4 Berths 4

STS Cranes 16 STS Cranes 16

CY Blocks 30 CY Blocks 2 [8 Subdivisions]

AGVs US$3,831 RMGs 36

Shuttle Strads 70 >100 Conveyors 30

Truck Handlers 30 Truck Stations 10

Table 1

Euro IACT

STS Crane Dual Hoist STS Crane Dual Hoist Capable
Automated Over the Quay

Transfer to Stack
Semi-Automated

AGVs
Transfer Strads

Transfer to Stack Indexed 2-Tier Conveyor
Fully Automated

Stack Operations
Small RMGs

Perpendicular
Operator in the Loop

Stack Operations

Large RMGs
30 - 40 Rows

Fully Automated
Industrial Design

Truck + Rail Transfers Manual Truck + Rail Transfers Semi-Automated

Operating System Expert Operating System Computational Intelligence
Real-Time Optimizer

Complexity High Complexity Low

Table 2

Euro IACT

Equipment Cost
($millions) Number Total

($millions) Equipment Cost
($millions) Number Total

($millions)

RMGs 2.75 60 $165.0 RMGs 4.5 16 162.0

AGVs 0.75 100 $75.0 Conveyors 1.25 30 37.5

Strads 0.90 50 $45.0 Truck Stations 1.25 10 12.2

Total Cost $285.0 211.7

Table 3
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completion of the retained work orders to determine the states (times 
and positions) for all machines and containers once their retained work 
orders are complete (See: Figures 7 & 8).

Given these predicted states, the planning module repeats the long-
horizon plan computation, again optimising over a long period horizon.  

We create the long-horizon plan using a genetic algorithm. The genetic 
algorithm manipulates a key vector, which is simply a list of parameters 
that guide the development of a single plan using heuristics. Using a 
heuristic algorithm does not require that the process be modeled in any 
specific mathematical representation, as it would be using, for instance, 
integer programming. Heuristics allow the system to take careful account 
of even the smallest details of machine behavior, yard layout, and other 
factors, in a straightforward and understandable way.7

Conversely, the Genetic Algorithm needs to know nothing about the 
construction or behavior of the heuristic planner. It only manipulates the 
key vector and observes the evaluated result of each plan. This evaluated 
result is a single 'penalty' value that the genetic algorithm wants to reduce 
to the smallest possible value. 

We use a weighted combination of penalties such as truck wait time, 
quay crane wait time, yard shuffles and crane efficiency. After creating 
a new plan based on a new key vector, the heuristic planner calculates 
each of these performance values given its predicted results. As part of 
a learning process we allow the Automation System Supervisor [a human 
being] to modify weights to be used as multipliers for the penalties. So, 
if the optimizer creates plans that have too much truck wait time for 
instance, the user can increase that penalty multiplier and reduce truck-
wait time at the expense of other penalties. 

The genetic algorithm creates tens or hundreds of complete plans, 
searching for the best one. As it proceeds, it always retains the key vector 
associated with the lowest-penalty solution.  

One could build an algorithm that would simply create new key vectors 
completely at random and eventually find a very good plan, but that would 
not be very efficient. By using the described approach, we are able to 
create re-plans in a few seconds as opposed to tens of minutes or hours.

To prevent iterations from continuing forever, the algorithm stops 
making new plans based on a simple set of rules. These rules are needed 
because, with the genetic algorithm, there is no way to know for sure that 
the mathematically optimal solution (if there is such a thing) has been 
achieved.8 Because we are 'killing off' the lower performing children, 
we mimic the Darwinian construct of Natural Selection, in fact genetic 
algorithms are often considered to be within the class of “Evolutionary 
Algorithms.”

BENEFITS OF THE IACT SUMMARISED
• A small number of large robust cranes and ancillary equipment 

substitute for a large number of small less capable [high maintenance] 
machines

• One RMG of the ATS design replaces 3 to 5 smaller RMGs
• CAPEX is reduced or at worst is no higher than designs employing 

the smaller RMGs
• OPEX is reduced by more than 40% when compared to existing RMG 

designs
• Productivity of the STS cranes is increased to more than 55 moves 

per hour
• Yard operations are optimised.

CLOSING COMMENTS
Initially we believed that it is not necessary to fully automate the STS crane 
as the combination of automation over the quay, indexed positioning and 
the interface to the high-capacity conveyor being sufficient to raise crane 
productivity to more than 50 moves per hour. However, increased ship 
size has dictated an increase in crane height.

The combination of high trolley speeds and increased operator height 
adversely impact operator efficiency and impede improvements in crane 
productivity. Consequently the next generation of the IACT will include 
automation over the ship coupled with remote operator control or supervision.

Finally, the CAPEX calculations above should allow operators to realise 
that container terminal development does not have go through a lockstep 
development from strads or grounded with chassis-hustlers and top 
picks, to RTGs to RMGs. With these economics, even ports in developing 
countries can “leapfrog” that process and enter the 21st century directly.

ABOUT THE AUTHOR

Dr. Discenza is a recognized authority in the field of Operations Research.  A 
long-standing member of INFORMS and an officer of CPMS, the INFORMS 
practice section.  He organized and chaired CPMS' Daniel H. Wagner Prize 
for Excellence in Operations Research Practice. Dr. Discenza is Vice President 
of Automated Terminal Systems and concurrently President and CEO of 
SmartCrane, LLC. He developed the schedule optimization system for the 
ATS Integrated Automated Terminal as well as a prediction program for 
import container release scheduling. From 1962-82, Dr. Discenza was a US 
Coast Guard Officer.  He retired with the rank of Commander, after serving 
as Chief, Operations Analysis Branch, Commander Atlantic Area, New York. 
His Ph.D. thesis developed the first practical algorithm for constrained, 
multiple searcher optimization.

Mr. Reiss has devoted his professional career to the improvement of 
transportation systems through the introduction of advanced technologies 
coupled with innovative business methods.  He has operated companies in 
North America, Europe and Asia where he successfully paired his US-based 
enterprises with larger local partners. Early in his career he represented air 
carriers, ship owners and charterers. Later he formed Marine Consultants 
Corporation and then joined with International Services to form Marine 
International Joint Venture for the start up of Mina Quaboos. In the next 
phase of his career, Marine International joined with a consortium of 
European equipment manufacturers to provide semi-automated systems 
for handling break bulk cargo.  That new company, Continental Marine 
Terminals, eventually formed a partnership with Bechtel [CMT Systems] to 
deliver turnkey integrated break bulk terminals.  After a buy-out by Bechtel, 
Mr. Reiss formed Automated Terminal Systems to design and develop 
automated container handling systems for Marine Terminals and heavy 
industrial applications.

ABOUT THE ORGANISATION

Automated Terminal Systems (ATS) is engaged in the design, development 
and implementation of automated and semi-automated, cargo and material 
handling systems in the industrial and transportation sectors worldwide. 
ATS developed the first fully automated system for handling containers in 
Marine Terminals and Inter-modal Facilities.
The ATS Integrated Automated Container Terminal [IACT] is the only 
container handling system designed from “the bare metal up” to be fully 
automated.  It builds on experience gained in the development of semi-
automated break bulk systems, steel mill applications and the work of 
Morgan Crane [now Morgan Engineering Systems] for Matson and US Steel.
ATS was retained by Louis Berger International to develop a conceptual 
design for a fully automated container handling system for the Yangshan 
Deep Water Port Project.  Daniel Reiss was awarded a ‘Certificate of Merit’ 
by the Shanghai Society of Consulting Engineers for his “outstanding 
technical work” on that project.

ENQUIRIES

Daniel Reiss, ATS Consulting, Automated Systems
44352 Rock Cove Terrace, Unit 16-302, Ashburn Virginia 20147
Email: dan.reiss@atsysusa.com
Mob: +1.202.213.5212
www.atsysusa.com

124   SPECIAL EDITION: TOP 30 PAPERS 2014-2016 WWW.PORTTECHNOLOGY.ORG

THE JOURNAL OF PORTS AND TERMINALS THE JOURNAL OF PORTS AND TERMINALS



2016 
UPDATE

1Automation Realist, American Shipper, p. 40; April 2015
2In the 14 October 2015, online edition of Port Technology, APMT’s Managing 
Director of Maasvlakte II Container Terminal was quoted as saying: “Our 
operations team worked hard to handle just under 1,000 containers during 
the 15 hour port call. The statement is hard to evaluate because he did not cite 
the number of cranes used to achieve this move rate. But the 15 October 2015 
online edition of Hellenic Shipping News reported that the Gross Moves per hour 
per crane were 20.8
3In this article, we characterise CY’s parallel to the berths as ‘Horizontal’, vs 
‘Perpendicular’ for the HHLA design. Also referred to as the ‘Euro Design’
4Op. Cit., pp.40, 41
5Wall Street Journal on Line, http://www.wsj.com/articles/massive-robots-keep-
docks shipshape-
6The USX facility at Birmingham Alabama employs 2 RMGs that operate 24 x 
7. Each crane accumulates approximately 1.6 to 1.8 million moves per annum
7The genetic algorithm also manipulates the key vectors using a random process, 

but in a more orderly fashion, by creating new plans in even sets, perhaps 8 at 
a time. After making the first two sets (16 plans) it selects the lowest-penalty 8, 
from which it selects 4 pairs that we call 'parents.' It then mimics the biological 
process of gene splitting by swapping some of the elements of the key vector 
between the two parents in each pair. So, one of the parent pairs may originally 
have keys A B C D E F G and H I J K L M N, but from them the algorithm creates 
two 'children with keys A B C D L M N and H I J K E F G. It then 'mutates' each 
element of the child vectors by making very small, pseudorandom changes. In 
this way the children are very similar to the parents but not identical. These 
new 8 child vectors create 8 new plans and the process repeats, beginning with 
the new set of 16, all the time remembering the key vector with the smallest 
evaluated penalty.
8 While ‘provably optimal solutions’ may exist, they are NP Hard problems, the 
solutions for which will take more time to generate than is available in a rapidly 
changing container handling environment. We instead seek near-optimal 
solutions that are quickly calculated and immediately usable

Interest in automation is high but adoption and implementation are impeded 
by a confluence of internal and external events that have created this ‘Perfect 
Storm’.  Indeed, Drewry has reported that only 39 greenfield terminal projects 
were undertaken by global Container Terminal Operators (CTOs) in 2015 versus 
39 in 2006 and carrier-affiliated terminal projects have fallen to near zero. 

TO BRIEFLY ENUMERATE THE MOST SIGNIFICANT FACTORS:

EXTERNAL:
Sluggish growth of the principal world economies and the concomitant 
slowdown of World Trade.  The WTO has said that growth of world trade is the 
slowest since the financial crises. 

INTERNAL:
Uncertainty engendered by the external factors is amplified in the Container 
Shipping business, which is of course dependent on world trade.

Excess tonnage already in the market and scheduled to come online in 2017 
and 2018 will keep rates and profits down;

Increasing OPEX and CAPEX driven by those same carriers introducing Neo-
PanaMax and Ultra-Large Containerships have forced Container Terminal 
Operators and Port Authorities to invest in dredging and larger cranes or 
upgrade existing cranes while business prospects are dim;

Cash strapped Carriers are pressing Terminal Operators to lower rates;
Productivity in the top global ports has shown no sign of improvement over 

the past two years.  In fact as ships have gotten larger, productivity has declined.  
It used to be the reverse - does this signal a tipping point?

To hide poor crane productivity CTOs, with the encouragement of the Journal 
of Commerce have adopted ‘Berth Productivity’ as a KPI.  While not entirely 
bogus, after all the Carriers are interested in how rapidly their ships are turned, 
Berth Productivity hides poor crane productivity and ignores facility throughput.

OVERLAPPING:
The expansion of the Panama Canal and the deepening of the Suez Canal have 
not generated the increases in traffic their backers predicted and the Port 
Authorities and CTOs expected when they invested in dredging projects and 

new cranes - which contributes to the industry wide uncertainty.
Now that the expanded Panama Canal is operational, shipping companies 

are reevaluating vessel deployments in an unexpected way.  Rather than 
seeking to utilize the full capacity of the Canal they are shifting deployments to 
utilize smaller vessels.  The Panama Canal Authority has reported that bookings 
for Neo-Panamax vessels [up to 14,000 TEUs], “has been slow to come” with up 
to 4 slots per day for the larger ships untaken.  

THE WAY FORWARD
There is very little that the stakeholders in the Container Shipping Sector can do 
to change the externalities.  However, world trade will eventually return to its 
normal growth patterns with shipping benefiting the most from the upturn.  It 
is not a question of IF but WHEN.

While private operators have pulled back and wait for the upturn, state actors 
such as Dubai, Qatar, India and to a lesser extent countries in South America 
continue to make investments in greenfield Container Terminals.

Rather than sitting idly by waiting for the return of traffic, private Container 
Terminal Operators and Container Shipping Companies should be using the 
lull to reevaluate their automation strategies.  It is also an opportunity to test 
alternative approaches to automation with small scale implementations, [e.g., 
1 berth with 2 or 3 STS cranes] as a beta test if you will.

Those alternatives should consider systems or designs that:
• Optimise land utlisation by maximising stack density by utilising RMGs 

capable of stacking eight or nine high across 30 rows or more;
• Reducing CAPEX by adopting large RMGs that replace many smaller RMGs 

thereby reducing the equipment list while also lowering OPEX significantly;
• Avoid the complex, time-consuming expense of systems integration by 

utilising an end-to-end Container Terminal Operating System [CTOS] that is 
self-contained;

• That CTOS should employ advanced Computational Intelligence and 
scheduling algorithms developed through Operations Research; and 

• Does not rely on battery-powered Cargo Handling Equipment [CHE] but 
runs on utility power and is regenerative.

Finally, stakeholders should start looking outside the industry for proven 
ideas in industrial automation.

PROGRESS ON CONTAINER 
TERMINAL AUTOMATION: 
CAUGHT IN THE PERFECT STORM
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