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A. Sales/Production Outlook – The A340-500/600 was introduced in 2001 with great expectations that the four-engined wide body would secure well in excess of 400 orders over its life.  However, since introduction, the aircraft has not performed as expected with range, reliability, and speed issues that put it at a distinct disadvantage versus directly completive Boeing 777 products.  We will not go into detail on the performance problems of the A340-500/600 but will simply say that its fuel burn and engine maintenance burden are far higher than competing aircraft and these in part have resulted in poor sales. 
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One hundred ten aircraft will have been delivered through the end of 2007 with another 24 remaining on the backlog. 
  Merrill Lynch’s August 27, 2007 Commercial Orders report
 has just 8 RR powered A340-500/600s remaining and 43 Trent 500 engines (32 on wing plus 11 spares).  Of the current customers, Virgin has (4) scheduled for 2008 and these are likely to be cancelled.  The latter appears to have decided to replace its A340s with B787s.  Additionally, the environmental performance of the A340-500/600 (fuel burn and carbon emissions), no longer fit the long-term vision of Virgin principal shareholder Richard Branson.  As such, while A340-500/600 backlog “on paper” takes production to 2010, deliveries are likely to end in 2009.

                                                     A340-500/600 Customer Base
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C. Operator Utilization – A340-500/600 are used in very long range operations.  The fleet averages 4200-4500 hours per year on 500-550 cycles.
  There are one or two carriers who fly very long stage lengths; Singapore for one flies 14 hour stages so some will quote 5,000 hours as the “typical” annual utilization for the A340-500/600.  This is just not the case.  Engine on wing time is averaging 20,000 hours even with somewhat troubled introduction of the Trent 500.  

D. Aircraft Service Life – Normally, one could expect an aircraft like the A340-500/600 to fly 20 years or more after production cessation.  The Lockheed L-1011 ended production in 1981 and a few are still in operation worldwide 26 years later.  Yet, the economics of the A340-500/600 indicate a much shorter service life than other wide bodies.  For one thing, there is no A340-500/600 in freighter operations and future potential for conversion to cargo is limited by its relatively high fuel consumption and maintenance burden, and the near-term availability of the A340’s twin engine “sister” the A330-200F.  Generally speaking, wide bodies of all kinds, including first generation types Lockheed L-1011, DC-10-10/30, Boeing 747-100/200/300, Airbus A300 and A310 have had their operational lives extended by their shift to the all freight market.  Wide body conversions are at an all time record.  Nearly all MD-11s, just fewer than 200 to be exact, have been converted to cargo service or will soon be so.  And while even the MD-11CF and Fs will be replaced by newer twin-engined wide body freighters including but not limited to the B777F and A330F, MD-11s are expected to remain in service for at least another 10-20 years partly because of the unique payload niche the MD-11 occupies (See chart below).  However, such is not expected to be the case with the A340-500/600.  Firstly, the expected fleet size is far too small on a historical level for conversion consideration.  Second, fuel burn and high average maintenance make it woefully inadequate when considering options.  An A340-500/600 freighter would have operating costs near that of the 747-400 but a payload capability closer to the MD-11.  It is, therefore, not logical to think that the A340-500/600 will migrate to freight service at any time in its life.
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$2.00
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$1,550

Operating Cost/BH
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Source:  Bloomberg Investments, November 2006.

If the A340-500/600 had better payload and fuel consumption performance, it might have a future along the lines of the MD-11 mentioned above.  MD-11 residual value history (AirClaims) is on the next page.   

MD 11 RESIDUAL VALUES
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CEC = Cash equivalent or acquisition cost.  

That begs the question as to the future of the A340-500/600 beyond the end of its delivery period.  With no freighter future in sight and it becoming increasingly clear to owner/operators that the aircraft cannot compete on a seat by seat basis with the B777-200LR and ER, there will likely be a migration to 2nd and 3rd level carriers who generally fly at far lower utilization than their major counterparts. Additionally, we can expect many owners to park aircraft in the hopes of selling or leasing out to other customers and the number of “parked” aircraft will greatly impact the future spares market for the aircraft and its major systems including the Trent 500 and nacelle system.  In short, the future of the A340-500/600 is poor at best.  For suppliers including Aircelle and its component “partners”, they share a similar fate.

E. Propulsion Maintenance Outlook – The Trent 500 was developed solely for the A340-500/600.  It uses the fan of the Trent 700, a scaled down core, and a five stage LP turbine versus the 4 stage turbine of the Trent 700.  Therefore, commonality with other members of the Trent family is very low, on the order of 30-40%.  
The nacelle, including the engine “plug”, or hot components of the nacelle and engine nozzle, were also specifically designed for the Trent 500 and Airbus A340-500/600.  

In other words, there is NO commonality of Trent 500 nacelle components with any other Trent engine.  The Trent 700 uses a Common Nozzle Assembly or CNA.  Trent 500 uses a primary nozzle, forward plug and aft plug.
As anyone in the engine business knows, commonality is one of the key’s to long-term financial viability of an engine/nacelle program and assurance that parts will stay in service far beyond the end of the life of their initial host aircraft.  Those parts will eventually need to be replaced or repaired.  A large installed base of engines provides significant long-term spares and services revenue with high commonality within engine families providing support for higher engine residual values.  CF6-80C2, one example, is used on the B747-400, A300-600, A310-200/300, B767 and MD-11.  In some cases, modules are interchangeable.  In most cases, parts from one engine can be used on another.  

The Trent 500 is a “one off.”  That means that it can’t be used on any other aircraft and while RR will see Trent 500 parts common to other Trents used on other Trents in the future aftermarket, the nacelle maker will not see such use as, again, there is NO commonality with any other Trent nacelle.  The MB Strategy turbine industry forecast model is used to forecast spares material consumption/demand for nearly all the world’s aircraft and industrial engines.  The model is based on known engine installed bases, utilization and material maintenance cost per hour, adjusted for percent of parked fleet, and availability of used parts.  The model’s forecasts are in then year (escalated) dollars.

The specific Trent 500 model is as follows in two forms, the Blue bars projecting spares sales on a per hour basis under Long Term Maintenance Agreements (assumes 100% on LTMA), and shop visits. The red bars show our forecast based on total annual hours divided by shop visit rate.  The first 3-5 years of service are generally provided free under warranty or in the case of this particular aircraft, as part of the initial sale “discounting” procedure.  

As you can see, RR benefits from “hour one” while its suppliers generally have to wait for a specific shop visit to take place before receiving revenue from RR or RR partner/JV service ventures.  Most importantly however, is the curve of both forecasts.  We expect utilization, LTMA and spare revenue to peak in about seven years with a steady decline thereafter.  In addition to lower annual utilization affecting these curves are parking aircraft for extended periods of time, and occasional scrapping leading to cannibalization of engines which reduces new parts sales.  

(Next Page)
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a. Nacelle Maintenance/Spares – A nacelle requires substantially less maintenance than the engine it encloses.  As mentioned earlier, the Trent 500 is seeing around 20,000 hours “on wing” before major service.  The nacelle in this application sees 40,000 hours.  Comparatively, short haul wide body and narrow body engines see 6,000-15,000 hours while nacelles and thrust reversers see 12,000-25,000 hours.  The reason for the difference is quite obvious.  Very long range aircraft generate far fewer cycles.  High hour/to cycle ratios generate higher on wing life as the engines are operating at cruise power and lower temperatures and stresses for far longer periods than their short/medium haul counterparts.  
The following chart shows the MB Strategy nacelle spares model for the Trent 500/A340-500/600 application.  
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As a general rule of thumb, nacelle maintenance cost is around 5% of the total engine maintenance cost.  Nacelles also can carry a higher percentage of repaired components since there are few if any life limited parts.  Major nacelle produces Goodrich and SAFRAN (Aircelle) will confirm a very small percentage of nacelle sales being in spares or repair services.  In short, a nacelle is very much like the airframe itself; it generates far less service and parts sales revenue than aircraft equipment (electric power, hydraulics/controls, avionics, environmental controls) and engines. 

The future new spares market for Trent 500 nacelles is therefore extremely limited.  We expect the fleet of under 140 operational aircraft to decline rapidly post 2008 as more efficient and environmentally acceptable long-range twins including B777LR and B787 replace them in front line service.  As these aircraft are replaced, they will be “parked” and as much as 1/5th of the A340-500/600 fleet could be parked or generating very low annual utilization by the year 2010 with parked fleet approaching 1/3rd of total by 2015.  This would reduce the demand for all new nacelles as financial owners, having an increasingly harder time placing aircraft, seek to monetize their investment by “parting out” what they can.  At the very least, they will take an complete propulsion pod from a parked aircraft and “sell it” or place it on another aircraft in lieu of buying an all new pod/engine/nacelle or at the heavy maintenance event milestone for that engine.  

Finally, there are two major historical parallels to the spares future ahead of Trent 500 suppliers; the P&W JT8D Standard and JT9D.  JT8D STD new spares sales peaked in the very early 1990s then plummeted to zero in 2000.  JT9D spares sales peaked in 1997, then slumped dramatically as first generation 747-100/200/300s were parked and parted out.  In short, the available inventory of usable engines ended the spares booms for each of those power plants.  Additionally, a huge independent engine component repair industry developed that further eroded the demand for new engine spares from the OEM.  The same will happen to the Trent 500 but on a much earlier schedule.  

Based on this scenario, we believe that Trent 500 new spare nacelle sales will be in the range of 100-300 (25-75 shipset equivalents).  We expect some third part repair parts activity in this sector although we believe that because of the small fleet size, investment in repairs may not be viable.  Still, a customer or two might just decide to fund repair development as an alternative to the monopoly pricing power of RR.  

To be blunt, the nacelle supplier is unlikely EVER to see a return on its investment; based on the backlog and expected service life of the aircraft.  

F. Summary – The outlook for nacelle spares sales on Trent 500 is even worse than that overall for the Trent 500 engine itself and the aircraft.  RR can look forward to that steady stream of engine Long Term Maintenance Agreement revenues on the engine, and potentially the ability to leverage any Trent 500s that are removed from parted out A340-500/600s.  Nacelle component suppliers will not have such flexibility as their products cannot be used on any other aircraft/engine combination.  
*
*
*

Mark Bobbi is a leading aerospace/defense strategy and business development consultant and a one of the world’s most experienced aircraft propulsion system specialist.  Mr. Bobbi has 25 years of aerospace/defense, and energy equipment business development and strategy experience.  Mr. Bobbi helped launch new products including the Williams FJ44 and Cessna CitationJet, Pratt & Whitney PW600, ST30/40, and ST5, Kawasaki GPB15X with Catalytic Combustion, Kawasaki M7A, and the Pilatus PC-12.  He was previously responsible for Competitive Analysis at Pratt & Whitney and has contributed to numerous other new product and strategy efforts for industry leaders..  
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MB STRATEGY CONSULTING has unparalleled experience in aerospace, defense, and energy equipment finance, operations, engineering/technical, market research, strategic planning and strategic market development, new product development, and aftermarket services.  

The MB Strategy Consulting track record of success includes direct participation in the development and commercial launch of the following products:

· Williams FJ44 turbofan engine

· Kawasaki M7A industrial gas turbine

· Pilatus PC-12 single engine turboprop

· Sino Swearingen SJ-30 corporate jet

· Kawasaki GPB15X industrial gas turbine generator set

· Kawasaki M7A gas turbine

· Pratt & Whitney Canada ST30/40 industrial gas turbine

· Pratt & Whitney Canada ST5 miniturbine

· Pratt & Whitney Canada PW600 turbofan

· P&W PW6000 turbofan engine

· Engine Alliance GP7200 turbofan engine

· GE/Honda Small Turbofan

Mark Bobbi’s consulting history is as follows:

· Provide strategic market development of a new small low cost turboshaft engine for rotorcraft and industrial applications for the former Allison Division of GM

· Development of a strategic alliance between two of the world’s largest diesel engine companies, Cummins Engine Co. and Niigata Engineering.

· Provided advance warning of 1990/1991 airline industry “crash”

· Assisted a First Bank of New York financial institution in a $700 million aerospace private placement/leveraged buyout

· Accurate predictions of rapid, high volume growth of regional jets and new generation entry level jets

· Assisted GE Capital in taking aerospace component unit of ALCOA private

· Guided Chromalloy’s entry into the RR Trent maintenance market

· Assisted world leading aircraft company in development of a new super mid-sized bizjet

· Developed the aerospace market entry strategy for Honda Motor Company
· As one of four principal owners, developed small gas turbine (non microturbine) market entry strategy for a new firm, Candent Technologies.  The company won  US Army SBIR Phase I and II contracts in 2003/2004 for a 770 shp aviation turboshaft engine

· Provided strategic business planning guidance to operating units of Pratt & Whitney and Pratt & Whitney Canada

· Developed detailed competitive assessment and financial models of the BIG 3 aircraft engine and Big 6 industrial gas turbine firms including Solar, GE, Alsthom, and Siemens/Westinghouse

· Developed a comprehensive market and business development strategy for Pratt & Whitney’s industrial turbine operation including recommending launch of FT4000 in 1996/1997.  Resulted in launch of the new P&WC ST30/40 in 1998.  The engine has won orders from Bombardier and the Swedish Navy for locomotive and fast patrol craft propulsion.

· Developed a comprehensive market and business development strategy for a Kawasaki Gas Turbine Americas including helping close the first commercial order for the world’s most advanced gas turbine low emission combustion system

· Helped negotiate a joint marketing agreement between Kawasaki and Cummins for industrial gas turbines

· As State certified expert witness, helped a CA company win $78 million jury award against GE

· In 1985, lead market research effort that resulted in formal launch of the Williams FJ44 turbofan engine.  Two years later, Cessna selected the engine for its CJ1.  The engine was also selected to power the SJ-30 and Premier I jets of Ed Swearingen and Raytheon Aircraft respectively

· In the mid-1980s, led market research effort that resulted in Kawasaki launch of the 5-7 MW class M7A industrial gas turbine

· In the mid-1980s, was integral member of market research team that defined the new Pilatus PC-12 single engine turboprop

· In the late 1980s, helped Swearingen Aircraft secure Taiwanese financing through Lockheed, for the SJ-30 corporate jet

· In 2000-2002, led Kawasaki’s effort to develop the world’s cleanest industrial gas turbine.  The program resulted in formal launch and initial sales of the 1.5 MW class GPB15X industrial gas turbine generator set with a near-zero emissions combustor

· In the mid-late 1990s, was member of team that defined the P&W PW6000 turbofan engine

· In 1996, wrote the internal White Paper that helped convince P&W to partner with GE in the Engine Alliance GP7200 turbofan engine

· In 1998, wrote internal White Paper predicting long-term success for a P&WC competitor to the Williams FJ44.  A new engine family, the PW600, was launched for both Eclipse and Cessna Mustang aircraft

Over the past 20+ years, MB Strategy has accurately predicted the long-term competitive landscape in aerospace and defense to include:

· GE victory in the “Great Engine War”.

· GE ascendance to the number one position in large commercial jet engines.

· RR ascendance to the number two position in aircraft jet propulsion behind GE and ahead of P&W

· Lockheed and P&W victories in the ATF competition (F-22 Raptor)

· Boeing/Sikorsky victory (and subsequent cancellation of) in the LHX competition (RAH-66 Comanche).

· Massive growth in regional jets.

· Record growth in sales and delivery of business jet aircraft including new high-speed aircraft, and new generation entry-level jets.

· Congressional salvation of the Bell/Boeing V-22 and eventual production.

· Procurement of a many more than 120 C-17s.

· Rapid incorporation of aero engine technology in all classes of industrial gas 1`1turbines.

· Massive growth in sales of base load combined cycle and simple cycle peaking gas turbines and subsequent market “bust”

Impending collapse of the Eclipse business jet program
Mark A. Bobbi
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�Source:  Airline Monitor, Airbus reports, Merrill Lynch Securities and Calyon Securities reports on Airbus)


� Merrill Lynch Securities, Global Aerospace Weekly, Orders and Backlogs; August 27, 2007


� Airbus Industrie, Merrill Lynch Securities.


� Aircraft Commerce, Issue 38, December 2004/January 2005.   
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