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Summary 
 
1. The long passage, 2 engine runs have demonstrated a 4% advantage for 
DDG1 over DDG4 when running with the Fitch Fuel Catalyst (FFC) in line. 
 
2. A further long passage 2 engine run with the FFC isolated from the system 
for 30 days is required. 
 
3. The original installation pass-off results for each engine should be 
compared to their current performance. 
 
4. The engine trials data should be obtained from the Staff Engineer.  
 
 
AURORA 
 
A Fitch Fuel Catalyst (FFC) was fitted to the fuel conditioning pack for the forward 
pair of diesel generators, DDG1 & 2, and a second FFC was fitted to the boiler fuel 
pack, in June 2008.  The DDG FFC is known to have been in-line since late 2009 
and one set of 4 engine running readings has since been taken on 14/15 Mar 
2010. 
 
The engines run on both High and Low Sulphur fuel while at sea, depending on 
their operating area, and on Marine Gas Oil when alongside in port.  The 
maintenance routines for the engines in this ship are based on the running hours 
of each individual cylinder (‘unit’), with the cylinder with the highest running 
hours on any of the 4 engines being maintained during a port visit.  This 
maintenance usually consists of the replacement of the cylinder head, injector and 
exhaust valve cage by refurbished items, and the piston head, rings and liner 
being cleaned.  This piecemeal approach to maintenance suits the running profile 
of the ship, but means that each engine is in a continuous state of ‘partial’ 
maintenance and therefore always operating below their optimum performance.  It 
also means that neither DDG1 nor 2 are ever in one consistent running condition 
for any length of time when the Fitch is being trialled.  
 
These two operating features, ie the regular changes to fuel type being burned 
and the running maintenance on each engine, will both mitigate against achieving 
any consistent results from onboard trials of the FFC on this particular ship.  While 
all ships in the Carnival Group (CG) fleet will burn a mixture of fuels due to the 
extant IMO and EPA emission regulations, other ships in the fleet do run with 
different, more consistent engine maintenance regimes that should enable better 
trials results for the FFC to be achieved. 
 
Since there is only one fuel flow meter for each pair of engines it is not possible to 
accurately apportion the fuel used between each pair of engines, in spite of the 
way that the results have hitherto been calculated.  An assumption was made that 
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the total fuel used by a pair of engines can be apportioned on the basis of the kW 
hrs generated by each engine – ie effectively assuming that each engine is 
performing with an identical specific fuel consumption (sfc).  The calculation is 
then taken a few steps further to produce another figure for the sfc of each 
engine!   
 
The original basic results have been reviewed to find extended periods when the 4 
engines have been running so that calculations of sfc can be made based on the 
readings taken from the start and finish of each period for each pair of engines – 
ie so that there is no assumption made about the relative performance of each 
individual engine. This will also reduce inaccuracies caused by the precise timing 
of the fuel meter and engine load meter readings.   
 
Only a limited number of fuel trials results are now available from AURORA since 
the FFC was fitted, with the re-calculation of the long run performances showing: 
 

Date Engines Running Duration (hrs) Fwd sfc 
(kg/kWhr) 

Aft sfc 
(kg/kWhr) 

15 Apr 09 4 4 0.222 0.224 
20 Apr 09 4 4 0.226 0.229 
2 May 09 4 16 assumed* 0.226 0.228 
29 Jun 09 4 8 0.276 0.283 

17/18 Sep 09 4 22 assumed* 0.228 0.228 
14/15 Mar 10 4 32 0.231 0.232 

*discontinuous readings, but power level consistent over full period. 

Table 1:  long run performance comparisons. 
 
[NB: Other trials are known to have been conducted in July, August and September 2008 but no 
detailed results are currently available.  It is known that the March 2010 trials were conducted with 
the FFC in line, but the status of the FFC for the other trials during 2009 is not confirmed – it is 
assumed to have been in-line with the fwd engines.] 
 
 
Comment:  When all the results obtained since April 2009 are re-calculated on a 
long run basis (Table 1) there has been a consistent marginal advantage in the 
performance of the fwd engines (DDG1 & 2) over the aft engines (DDG 3 & 4)  
which averages just over 1% of their sfc.  While the margin may be small, the 
consistency is remarkable bearing in mind the mitigating factors mentioned 
above.  These results need to be compared with the baseline performance for 
each engine at the original installed ship trials in order to understand 
whether there are any features linked with their individual installations that 
affect their performance.   
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2 engine trials 
 
In discussion with the Staff and Superintendent Engineers it was agreed that a 
simpler and potentially more accurate trials regime would be when running on 2 
engines, one fwd using the FFC and one aft without the FFC.  On a steady 2 
engine passage this would allow the flow meters to measure each engine’s actual 
fuel usage and, with equal load sharing between the 2 engines, this should give a 
more accurate representation of the engines’ performance.  The proposal was to 
look for extended passage periods under 2 engine running to undertake such 
trials. 
 
The results from the 2 engine trial carried out over 80 hours (tbc) on 19 – 23 April 
on passage from Southampton to Madeira were reported by the Staff Engineer to 
be: 

DDG1  0.224 kg/kW.hr 
DDG4  0.226 kg/kW.hr 

 
This 1% performance difference between the individual fwd and aft engines clearly 
supports the re-calculated results presented in Table 1.  This consistency of 
results is remarkable and should be confirmed by comparison with original 
installed data. 
 
It was agreed MOST/CG that the 2 engine running is demonstrating a better way 
of obtaining comparative results and, after these trial results, CG were very keen 
to undertake a similar trial without the FFC being in line with DDG1.  CG have a 
note from a prior conversation that apportioned the FFC benefits of a 5% 
performance improvement to 2.5% to the medium term conditioning of the 
engine, and 2.5% to the improvement in the fuel quality.  Based on this 
information, CG wish to see what the change in performance is without the FFC 
operating, even though the fwd engines have already been very well conditioned 
over many months. 
 
It was agreed that a re-conditioning period of at least 30 days running on DDG1 
without the FFC in line should be completed so that the results would reflect at 
least some of both styles of performance improvement.  CG agreed to ask the 
Staff Engineer to find suitable passage plans that would enable 2 engine running 
to take place. 
 
The results from a second 2 engine trial carried out over 12 hours on 13/14 May 
(on passage from Malta to Palma tbc) were reported by the Staff Engineer to be: 
  DDG1 (tbc) 0.237 kg/kW.hr 
  DDG4 (tbc) 0.230 kg/kW.hr 
 
Comment:  This trial was conducted over a much shorter timespan than the 
previous 2 engine run, it allowed less than half of the re-conditioning period that 
was agreed, and has not yet confirmed that the same two engines were being run.  
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The sfc of both engines are worse than the previous run which suggests that the 
loading (passage speed) was lower for the second trial, however no engine 
reading details are currently available from the Staff Engineer for either set of 
results.  Without knowing the DDG1 running hours since the FFC was isolated, it is 
considered unlikely that these results will reflect the full re-conditioning of DDG1 
back to its original, unimproved state. 
 
For the first set of results DDG1 (with FFC) was performing 1% better than DDG4; 
in the second set of results DDG1 (without FFC) was performing 3% worse than 
DDG4.  These results therefore suggest that the FFC is improving the 
performance of DDG1 by a total of 4% over DDG4, with the majority of that 
improvement being due to improved fuel quality rather than better engine 
condition. 
 
 
Actions 
 
Before any firm conclusions should be drawn from this pair of 2 engine run 
results the following actions should be completed: 
 
1. Undertake a third 2 engine run after the FFC has been isolated for at least 
30 days running for DDG1, and for an extended period of at least 3 days, with 
relevant engine readings being reported. 
 
2. These results should be compared with the original installation trial results 
to ascertain if there are any ‘structural’ differences in the performance of each 
engine at the beginning of the ship’s life. 
 
3. Obtain basic engine data for the 2 engine runs from the Staff Engineer: 
 - DDG1 & 4 hours run at beginning/end of each run 
 - DDG1 & 4 engine load (kW.hrs) at beginning/end of each run 
 - DDG1 & 4 fuel meter readings at beginning/end of each run 

- DDG1 & 2 hours run and date when FFC was isolated 
 
 
 
 
 


