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Evaluating the ECO-RTG concept
Rob Kuilboer, Siemens Cranes, The Hague, The Netherlands

Reductions in emissions, noise and operating costs are becoming 
more and more important in the ports and shipping industry. The 
nature of the container handling business calls for high power 
demands, so potential savings are high as well. Rising oil prices 
and environmental concerns have triggered a huge demand for 
more economically sound and environmentally friendly container 
handling equipment. 

Siemens Cranes and APM Terminals have jointly developed a 
revolutionary RTG drive system. This ECO-RTG® system is very 
energy-efficient and promises terminal operators large reductions 
in fuel consumption and hence emissions and operational costs.

Ten years ago, Siemens developed a rugged-design drive for use 
in hybrid vehicles. This technology has proven itself in the hybrid 
vehicles market, where Siemens is a leading supplier of such drives. 
These small inverter units can be installed directly in the vehicle’s 
engine compartment, saving a lot of space. When installed on an 
RTG, the need for a large electrical room can be dispensed with.

Field tests of these drives during real operations on the ECO-
RTG® prototype at APM Terminals Algeciras, Spain, show savings 
in fuel consumption of more than 50 per cent. In addition to 
savings in fuel consumption and reductions in noise levels 
and emissions, the ECO-RTG® also leads to less maintenance 
and fewer fuel stops. The Net Present Value of the additional 
investment is positive and therefore a sound financial investment.

RTGs and Hybrid Vehicle Technology
During 2005 and 2006, several container terminals around the world 
have chosen to buy RTGs with the new Siemens ECO-RTG drive 
system based on mobile hybrid drive components. The lay out of the 
drive concept is explained in the following graph (see Figure 1).

There is one DUO inverter unit for powering the DC busbar. 
The DICO control unit is connected through a CAN bus system, 
which is widely used in the automotive industry. The DICO is 
pre-programmed especially for the application. Just as in hybrid 

automobiles, the power management is done in this specially 
designed microprocessor. 

The converters can be used as rectifier or inverter. One DUO-
unit consists of two different inverters (output 2 x 120 kVA). Also 
included are one or two phases for connection of a braking unit 
(if no energy storage is available). The units are extremely rugged 
in design, and can be mounted next to the diesel engine in the 
motor compartment. The units are designed to operate in a warm 
and dusty marine environment.

The ECO-RTG® system has multiple benefits for end-users. 
Besides the huge fuel saving potential, reductions in emissions and 
noise will revolutionize the RTG container handling business.

Figure 1. ECO-RTG general layout 50 tonne version.

ECO-RTG in Algeciras.
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Key to the technology is the use of a variable speed diesel 
generator set. With this flexible solution, the power demand of 
the drive system is exactly tuned to the power output of the diesel 
generator package. Increased efficiency is the result.

Test results during operation
APM Terminals in Algeciras, Spain, offered to refurbish one of 
their RTGs. Within a year, the first results were available, and 
a container handling benchmark test was determined. In a 
predefined sequence of 30 moves, a total of one hour and 45 
minutes of container handling operation time was simulated. 
The crane moved as in normal operation, handling different sizes 
of containers. The conventional RTG used 28.1 litres during 
this period (equivalent to 16.1 litres per hour). The exact same 
sequence of container handling was done with the prototype 
ECO-RTG crane. The ECO-RTG used 14.2 litres during the 
same period (equivalent to 8.1 litres per hour).

Based on these savings the terminal decided to order 20 RTGs 
equipped with the ECO-RTG drive system. At the end of 2006 
the first cranes were handed over and put in operation.

Of course the performance in a simulated operation is not the 
same as the actual performance in normal day-to-day operations. 
Table 1 shows some more data from the actual performance of 
the ECO-RTGs currently in operation.

The ECO-RTGs have been monitored for a period of nine 
consecutive days. The fuel consumption data of 10 RTGs (data 
from 20-28 February 2007) are listed as follows (see Table 1). 

One can see that it is difficult to compare the performance of one 
RTG to the other. However we can calculate that the average fuel 
consumption of the ECO-RTGs in this period was 9.2 litres/hour.  
Furthermore we can see a correlation between the total moves and 
the consumed litres/move. The more containers are handled, the better  
the relative performance (indicated in litres/move). Considering that  
a conventional RTG consumes about 16 – 25 litres per operational 
hour, this shows the efficiency of the ECO-RTG drive package.

Financial evaluations
The decision of which type of RTG equipment to procure 
depends on a wide range of factors. One of the most important 
factors has to be the Total Cost of Ownership (TCO). It goes 
without saying that the initial purchasing price is an important 
variable in calculating TCO. However, operating costs such as the 
actual diesel fuel consumption have a large impact on the TCO.  
A financial tool such as calculating Net Present Value could help 
in the investment decision making process.

Net Present Value (NPV)
Determining NPV is a standard method for financial evaluation 
of long-term projects. It measures the excess or short fall of cash 
flows, in Present Value terms, once financing charges are met. By 

definition, NPV = Present Value of net cash flows. A positive NPV 
shows that the investment is a financially sound investment.

Consider the additional investment in purchasing the ECO-
RTG drive system as the initial investment for calculating NPV. 
The savings in fuel consumption over the complete lifecycle of 
the crane can thus be considered as cash flows which can be used 
for the NPV calculation. In our example container terminal of 10 
RTGs, consider the following variables:
•  Diesel fuel price of USD 0.65 per litre
•  Fuel consumption per RTG per month of 11,000 litres
•  Cost of capital (internal discount rate) of eight per cent
•  Economic lifespan RTG of 20 years
•  Assuming an additional investment of ECO-RTG vs. conventional 
RTG of USD 170,000

The additional investment will generate future cash flows of 
US$ 42,900 each year for the next 20 years. Based on the discount 
rate of eight per cent, the Net Present Value of this investment is 
US$ 232,000. In other words, the investment has an internal yield 
of 25 per cent.

But diesel prices will probably not remain at current levels 
though. If we consider a linear rising fuel price of say US$ 0.65 to 
US$ 1.30 (this may well be the price in 2026!), the NPV will be 
US$ 389,000 per RTG, with a yield of 30 per cent (!).

These calculations show that although the initial purchasing 
price is an important factor in the procurement process, one has 
to take into account the variable costs as well. Rising fuel prices 
are a burden for the operational costs of running a container 
terminal. Furthermore the pay back period of the investment is 
important in evaluating different bids. In this example the pay 
back period of the additional investment of US$ 170,000 is less 
than four years.
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RTG nr. Total  Total  Total  Litres/ Litres/ 
 litres hours moves hours move

56 1,252 171 959 7.32 1.31

57 1,342 136 1,067 9.87 1.26

58 1,551 178 1,249 8.71 1.24

59 1,984 181 1,636 10.96 1.21

60 1,620 188 1,500 8.62 1.08

61 1,915 183 1,217 10.46 1.57

62 1,347 171 1,207 7.88 1.12

63 1,290 165 876 7.82 1.47

64 1,683 177 923 9.51 1.82

65 1,887 178 1,327 10.60 1.42

 TABLE 1: ECO-RTG FUEL CONSUMPTION PERFORMANCE  
DATA (20-28 FEBRUARY 2007)


