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« Overview of the types of Container Handling Equipment (CHEs)

« Equipment Maintenance System : Concepts and Implementations
« Procurement selection and evaluation of new equipment.

= New improvements in Container Handling Equipment.

Towards Automation and Environmental friendly solutions.




Terminal Equipment
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Terminal Equipment / PMs & Chassis

Prime Mover {PM) + Single Stack Trailer (SST)

https://youtu.be/SNp3tLNIxxk
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Equipment Maintenance System

« Maintenance on Port Equipment is very niche. To recruit experienced technicians
and engineers from the market is difficult. PSA decided very early to recruit & train
their own engineering staff. They have also developed their own equipment
maintenance system to manage their work.

« The total current strength of the Engineering Division in PSA is about 800 to 1000
strong. They are maintaining
= 223 Quay Cranes
= 650 Yard Cranes (est.)
= 1300 Terminal Tractors (est.)
= 60 Empty Container Handlers (est.)
= Other mobile equipment such as forklifts, operations vehicles, service trucks, cleaning vehicles
etc..

« A systematic approach to maintenance of all these equipment is therefore critical.




Org Setup : Example of an Engineering Department
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Org Setup: Responsibilities of Different Roles
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Why train ?

Maintenance Processes: Principles to effective maintenance

 Plan, rather than react.

* Be equipped correctly.

 Follow the plan.

» Seek feedback and advice to improve processes.
» Adjust plan when needed.

» Keep all stake holders informed.

hittos:/fwww linkedincam/pulse/six prindples-effactive-mainlessnce-management-olzpads;




Maintenance Processes: Types of Maintenance jobs

» Preventive Maintenance (PM) is scheduled ahead. Ops would release
equipment to maintenance teams to work on the PM. They include routine
oil & filter change, greasing, adjustments, visual checks etc. The main
objective of PM is to make-good & thus prevent anything that could break
down in the future from happening.

« Predictive Maintenance (PM*) is also scheduled ahead. It's objective is to
rectify problems or to replace components on the equipment just before
their predicted lifespan. So if done effectively, PM* would be more cost
saving and causes lesser downtime on the equipment. To be able to
implement PM* well, engineers have to have very accurate data to determine
when failure would occur.

Maintenance Processes: Types of Maintenance jobs

« Corrective Maintenance (CM) is also scheduled ahead. CM is required when
possible failures are observed in-between PM. Therefore, equipment is
scheduled for CM to have the fault rectified.

» Breakdown Maintenance (BDN) is unscheduled. It's objective is to rectify
problems that have occurred during ops ASAP. When the equipment is
deployed. BDNs are very disruptive to ops (NUMBER ONE ENEMY). Therefore,
the main objective of the maintenance team is to eliminate BDNs during ops.
When a major breakdown occurs, they are generally also expensive, as the
damages would be more serious.




Maintenance Processes: Types of Maintenance jobs

+ Accident repairs (AR) happened mainly due to human errors. For minor
accidents repairs, they are generally temporary repaired and the equipment
is sent back to operations. If the AR is major, generally the equipment could
be unavailable to ops until repaired. For PSA, ARs are usually outsourced to
external contractors.

« Component Overhauls (CO) is also scheduled. It’s objective is reworked on
major components on the equipment such as engines, transmission,
gearboxes, brakes, which are expensive to replace with brand new ones when
they fail. Overhauls would change most of the worn out parts in these
components and then they could be reuse up to 80% of previous lifespan.
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Eqpt Performance: Measure of performance

« Equipment Performance
Measurement (EPM) track and
monitors if the equipment
deployed meet the service level
expected.

« For Equipment Performance
Measurement (EPM) to be
meaningful, they must
ultimately complement and
contribute to the port’s ability
to meet the Port’s Major il
Performance Measurement. ..|||'|Tm! I

Eqpt Performance: Measure of performance

“volume handles (TEUs)
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Eqpt Performance: Performance Indicators

* General performance indicators are
° Mean-time-between-failure (MTBF)
> Mean-move-between-failure (MMBF)
= Mean-time-to-repair (MTTR)
= Equipment Availability (%)
= Equipment Utilisation (%)
= Cost of maintenance per box/TEU

Eqpt Performance: Critical Data to Monitor & to Analyse

» Breakdowns Frequency (types of breakdowns, which
equipment, duration of breakdowns)

» Maintenance status of equipment (backlogs of maintenance,
frequency of different types of maintenance requirement per
week, per month)

* Equipment downtime status (number of equipment down for
maintenance, estimated downtime of equipment)

* Cost of Maintenance per Equipment
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Eqpt Performance : Improvement and Corrective Measures

« Information collected must be analysed continuously to improve and hone the
processes and tackled problems on spare parts, premature failures and breakdowns.

« Therefore, ideally, there should be systems to manage the scheduling and planning
for all the different types of maintenance and repairs and records to be kept.

« A system to manage the spare parts inventory to record and forecast the needs of
spare parts and when to make purchases

« These systems should be made to tie up with the accounting system where costs
incurred in maintaining equipment and infrastructure could be tracked and
evaluated for asset replacement policies.

Procurement & Selection of New Equipment: Main Considerations

« Price Price
« Manufacturer’s track record (expertise, past records, credentials in
other ports)

» Equipment Specifications (Operational capabilities)
« Equipment Specifications (Design & quality)

» Aftersales & spare parts support

« Provision of Training to port personnel

« Other consideration — Transportation, fabrication work-site,
commissioning of equipment, third-party inspectors
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Procurement and Selection of new equipment

Costs Structures

Quantitative 1)
Analysis 2)

3)
4

Capital Costs

3 Party Inspection &
Quality Control Costs
Operations running costs
Routine Scheduled
Maintenance Costs
Major Repairs &
Refurbishment Costs
Indirect Costs

Qualitative Analysis

Obtain Total Cost at
present value

¥

Comparison of Life
'l Cycle Costs
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Robotic arm

Coning &
Deconing
System

Energy savings : 70%
Brightness : +200%
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Equipment Management

Equipment for ports are critical to ensure Ports meets their business objectives

To have quality equipment and high performing equipment is crucial (quality
procurement)

But equipment has also to be maintain correctly. (effective maintenance plans)
Skilled team of engineers and technicians are needed (technical training and
development)

Increasing competition requires constant improvement of container handling ability
(adoption of technologies and innovations)

Question?
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Question?
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