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• Global  demand has increased pressure on ports 

• Ports must be competitive to retain clients 

• Ports must be efficient in best practices applications to 

enhance service to clients and reduce operation costs 

• Environmental Concerns- Emission Reduction 

                             Introduction 



Ship TEU Capacity Increase 

TEU 



Container Traffic Growth 



Oil Filtration 

Oil Filtration 

Equipment  
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MacPherson graphic 

Level of the filtration in micron 

The importance of particles  

The graph is based on a test with 
10 bearings. The lubricant was 
contaminated by wear of a 
gearbox. 
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Size of the particles in micron 

Dispersion of particles by size 

In medium loaded oil systems the 
dispersion of particles will be as 
follows: 

• Only approximately 10% of the 
 particles are  10 µm 

• Approximately 70-80% of the  
 particles are between 1-5 
 micrometre 

Oil Contamination by Particles  

Oil contamination consists of three basic sources: 
Particles, water and oxidation. 

Where do the particles in the oil come from? 
 Built-in - assembly or transport 
 Delivered in new oil 
 Generated – from wear and oxidation 
 Ingress – from the environment 

Where does the water in the oil come from? 
 Condensation – temperature changes and 

humidity 
 Ingress – seal leakage or accidents 

 

Oxidization creates by-products called resin / varnish.  
Oxidation can be defined as break-down with oxygen as 
reagent, but the following catalysts are important: 
 Water 
 Cu 
 Other metals 
 Temperature (x2 for 7oC increase) 
 Sludge 

The most common types of wear caused by contamination The impact of small particles 



Moisture - water 
Oxidation products: 

Resins, sludge and varnish 

Particles 

10 µm 

5 µm 

2 µm 

Catalysts for oil 
degradation 

Oil related Problems 

The Issue 
Clean oil is not only important to control wear, it is also important to 

reduce fuel consumption and emissions 

• It is neither economically or environmentally responsible to 
constantly be using new oil 

• The need is to have the benefits of clean oil with out the cost 
of oil changes 

• The solution is modern Oil Filtration Systems  
 That keeps oil clean 

 Extends the life of oil useage 
 Reduces downtime for equipment maintenance 

 Reduces CO2 Emissions  



Standard filter  efficiency VERSUS Offline Filtration efficiency  
Filtration Types 

 

Fine Filters – Depth filtration – for Engine Oil 

• Available in 230V / 400V / 12VDC / 24VDC / By-Pass  

 

Fine Filters – Depth filtration – for Hydraulic and Gear Oil 

• Available in 230V / 400V / 12VDC / 24VDC / By-Pass  

 

Fine Filters – Depth filtration – for Engine Oil for Tractors 

• Available as By-Pass (smallest filter)  

 

Filter Separator for Diesel Fuel Station 

• Available in voltages according to customer 

 

Mobile filter carts for Bulk Holding Tanks or less frequently operated machines  

• Functions in locations where 50 or 60 Hz AC 

         power is available.  

Filtration Benefits 
The cellulose fibres in the filter 
mass  absorbs the water. 
 

This means no heating is 
needed hence no extra power 
consumption and/or emissions  

Filtration Benefits 
Removal of Varnish Deposits 



Filtration Method FILTRATION APPLICATIONS 

Engine room Reach Stacker 

Installation onboard  
RTG28 with Cummins engine  
- Egypt 

Off-line filter mounted onboard 
Straddle Carrier, Denmark 
 
Hydrostatic Drive 

 
 



Case - Straddle Carrier, Greece 

The Problem 
The oil on the hydraulic system, which controls 
the movement of the container straddle and the 
lifting of the container itself, was heavily 
contaminated with particles and water.  
The water comes from condensation and is 
causing oxidation of the oil. 
Due to this, the lifetime of the oil 
and components is seriously reduced. 
 

Microscope picture of oil 
sample before filtration 

The Solution 
The a CJCTM Fine Filter HDU 15/25 PM with a 24V motor filter was 
installed on the top of the container straddle. The CJCTM Fine Filter 
was equipped with a BG 15/25 Filter Insert. 
This removes approx. 2 kilo’s of dirt and 2 litres of water from the oil. 

The Test 
The filter runs while the container straddle is in operation. It 
was agreed to take oil samples with following intervals 24, 48 
72 and 150 hours 

The Result 
The achieved reduction in ISO 4406 
codes after only 150 hours of 
operation estimates that both the 
oil change intervals and the lifetime 
of the hydraulic system has 
improved by a Factor 4. 
 

Microscope 
picture of oil 
sample after 
filtration 

Though financial savings achieved through 
modern efficient filtration will vary by type of 
machinery, and oil/fuel used, it is clear the 
savings are there, both economically and for 
the environment 
Reduction of oil changes required saves money 
Keeping oil clean saves  

 Maintenance cost 
 Downtime due to breakdown 
 Reduces CO2 Emissions 
 Extends life of machinery 



“The world as we have 
created it is a process of our 
thinking. It cannot be changed 
without changing our 
thinking” 

- Albert Einstein 
 

 

 

Advantages of LED 
On Container & 
Bulk Equipment 



 
Lighting Challenge: 

 
 

 

 

 

Terminals operate 24/7, lighting is required on all equipment 
and pathways 

Example: A standard STS Crane is lit with up to fifty 1000W 
HID floodlights and over 150 fluorescent walkway fixtures.  
These lights require significant energy to operate as well as 
the greenhouse gasses emitted.  

The lighting also faces harsh conditions resulting in 
burnouts, demanding constant maintenance and increasing 
material and labour costs 

• High vibration environment 
• Corrosive environment 
• Rapid movements 
• Decrease  

– Maintenance due to 
lighting 

– Energy Consumption 

• Improve Safety  
• Improve operator visibility  
• Improve productivity 

-Traditional Lighting: start/warm 
up time 15 minutes 
 

 
 

 



Energy Consumption 
LED versus Traditional Lighting 

LED Reduces Energy Needs by 50% - 70% 

Lighting Life- Hours 

Lighting: Cost and Environment 
LED Benefits 

 
 Less CO2 Emissions 

Lower Energy costs 
More Durable then traditional lighting 
Reduction in Maintenance associated costs 
Elimination of Hazardous Waste 

 Lead 
 Mercury 
 Heavy Metals 



Case- Jebel Ali Port Terminal 1 

 175 hectares of cargo movement and storage, and operations  

 Spill light and glare was excessive.  

 Replacing lamp outages and maintaining the lighting 
equipment was expensive and time consuming. 

 DP World needed to reduce costs, and lessen environmental 
impact without sacrificing the uniform, consistent light levels 
necessary to maintain a safe and efficient operation. 

 

 

Jebel Ali Port Terminal 1 was able to stay operational 
throughout the entire installation process 

System utilized existing poles for capital cost savings 
DP World reduced its kW usage by 72 percent 
Cut annual CO2 emissions by more than 10,000 metric tons 
Minimized glare light and environmental impact 
 Improved safety with uniform light levels  
Reduced light levels and energy consumption for inactive 

areas 
Eliminated maintenance for 15 years 

Realized an annual savings of $1.5 million. 
 

DP World opted for LED lighting  



RTG electrification retro-fit 

What is RTG electrification? 

• RTG electrification involves modifying RTG’s to 
be connected directly to the terminal electricity 
supply, instead of using the on-board diesel 
generator to produce the RTG’s electrical 
power. 

• The are 3 main systems of connecting RTG’s to 
the terminal electrical supply.  

RTG electrification retro-fit Systems 
 



Benefits of RTG Electrification 
 60-80% reduction in CO2 emissions from RTG operations1. 

 50-70% reduction in RTG fuel and maintenance costs2. 

 20%  reduction in overall terminal CO2 emissions / TEU. 

Cost/ benefit analysis of E-RTG retro-fit indicates short 
investment payback time 

 Low risk  

Can be implemented quickly, with short lead time and 
minimal disruption to terminal operations. 

 
1 (Emission reductions are the result of: even coal fired power stations generate electricity much more cleanly and efficiently than 
diesel engines, also, E-RTG’s feed energy back into the grid when lowering loads.) 

 2 (Cost reduction is on fuel and M&R costs. RTG operator costs unchanged) 

 Maintenance and repair costs for E-RTG’s are over 30% lower than for 
diesel RTG’s. 

 

 Refuelling frequency for E-RTG’s reduced by 90%.  
 

 Minimal infrastructure investment required 
 

 Reliable – downtime, in cases of failure, is minimal  
 

 Retention of the existing diesel generator on the RTG provides 
redundancy in event of electrical failure. 

 

 Diesel generator is still used for RTG transfer between blocks. 
 

 Bus-bar electrification enables low cost, accurate and  reliable, position 
detection and auto-steering. (Low cost alternative to DGPS). 

 

 Bus-bar electrification provides a platform for future low cost RTG semi-
automation. 
 



2009 APM Terminals announce plans to reduce CO2 
Emissions over all operations 

 

Cost/Benefit Analysis shows RTG electrification will not only 
reduce CO2 Emissions but also reduce Operation Costs 

  

APM opts for Bus-Bar system and selects 7 test terminals: 
• Algeciras  
• Mumbai  
• Pipavav  
• Yokohama 
• Salalah 
• PTP  
•  Port Said 

 

¹Investment amount includes all work to convert 
full RTG fleet, and install bus-bars and associated 
electrical infrastructure throughout terminal 
(including all civil works). 

 

²Current terminal fuel and electricity 
costs used in calculations. Higher diesel 
prices improve the case for 
electrification. 

³Cost reductions are the result of; lower energy 
cost of electricity, very low energy consumption 
when not actually doing work, feeding back 
energy captured when lowering loads into 
terminal grid, and reduced M&R cost. 

CASE – APM Terminals 



Thank You 


