Aircraft Downtime Discussion

Premise—regulation causes aircraft to be taken out of service

· Maintenance/installation of equipment that can be accomplished with heavy check

· Maintenance/installation of equipment that must be accomplished prior to heavy check

· Airworthiness directive prohibits operation until action is taken

Basis—each carrier optimizes fleet size to produce required number of flight hours

· Means that, while there may be some slack, there is not a lot of extra aircraft time

· Airlines rotate fleets among stations so that they hit a maintenance base when needed

· Planned disruptions better accommodated than unplanned ones—the more lead time the more likely it is the carrier can minimize the cost of downtime

· Generally, the least cost solution would be to do the work when the aircraft is undergoing a major check (C or D)—how prevalent are progressive major checks where the check is broken into smaller work packages and done incrementally?

· The most expensive cost would be a grounding

Costs of Downtime

· At the high end—the carrier has to replace the aircraft in service without the ability to use its own crews—ACMI (aircraft, crew, maintenance and insurance lease) costs less avoidable costs of own crew—grounding?

· At the low end—the carrier can schedule the requirement within the window of existing scheduled maintenance checks—therefore no incremental costs

· Middle ground—carrier has to provide for additional aircraft hours by increasing fleet size

· Requires changes that impact a large number of like aircraft—more difficult to cope with small fleet—may have to lease in if possible

· If regulatory requirements are expected to recur for different reasons, then existing fleet has a margin for regulatory requirements—cost is real but not directly observed

· If viewed as one time requirement then carrier handles in context of fleet plan by adjusting aircraft acquisition/retirement dates, or by adjusting leases, if possible

· Implies that relevant cost is ownership or lease costs for total downtime caused by requirement

· Would a rule of thumb that said downtime cost is equal to the additional downtime required multiplied by the hourly ownership costs be a reasonable compromise for activities that can be scheduled into existing maintenance programs? This can be approximated by the hourly operating lease costs per block hour. (An option to get approximately the same result would be to divide the additional downtime by annual aircraft utilization and multiply by annual ownership costs.)

· The fact that an aircraft has to be “opened up” may result require the operator to perform additional maintenance. Required to fix airworthiness and other problems if discovered. While this would have to be done at a later date, there are two kinds of additional cost involved

· Time value of money by performing work earlier than would otherwise be the case.

· Performing maintenance in smaller work packages

· For regulations that require an unplanned (or unable to schedule as part of an existing maintenance activity) removal of an aircraft from service, would the costs of an ACMI aircraft replacement (less any avoidable costs) be the appropriate measure?


What else would be good to know?

· What is minimum amount of slack in existing maintenance schedules, if any

· Do carriers build in an allowance in fleet plan for aircraft out of service due to regulatory requirements?

· What amount of advanced notice for a requirement that requires removal of an aircraft from service minimizes impacts on carrier costs?

· Days

· Weeks

· Months 

· Years

· How is this related to the length of additional downtime required?

· Major check cycles—is rolling check becoming the norm?

· How often does an aircraft overnight at maintenance base?

· Can increased flying of remaining fleet make up the loss of aircraft due to downtime?

· What minimum fleet size is needed to do this (if possible)? 

· How flexible is schedule?

· How do corporate and private aviation handle this

· Corporate flight departments would have to lease in—depending on aircraft available and length of time needed, they will: 

·  lease the aircraft without a crew if same type

· lease the aircraft with crew if needed for only a short time

· train their crews on the type if needed for a longer time

· There have been a number of articles on GA engine AD’s that effectively grounded the aircraft—the costs here are either the cost of a temporary replacement or the lost value of an activity (we’ll do some digging on what was assumed in the reg eval for the AD)

How to Proceed

· Identify ARCC members who can provide input on cycles of major checks for typical aircraft

· Obtain ARCC feedback on “strawman method” below

· Research issues related to strawman and other inputs discussed above.

· Develop estimates of key values for selected aircraft types

· Monthly lease rates

· Monthly revenue production

· Monthly avoidable costs if not flown

· Monthly utilization in block hours

· Develop information on quarterly or monthly revenues by aircraft type, and avoidable costs by aircraft type.

Strawman Proposal

1. Does compliance time allow the work to be fit into a scheduled letter check?
a. If yes, see 2 to 4 below
b. If no, see 5 below
2. If yes, does implementation add to out of service time?
a. If yes, add downtime costs using the monthly lease rate for the aircraft converted to an hourly basis (this is the minimum—see revenue loss below)
b. If no, no downtime costs, just incremental cost of performing work
3. Costs of performing work
a. Labor, materials and overhead—“shop rate”
b. Costs to open and close aircraft unless the area would have been opened concurrently with the other work being performed (e.g. aircraft in D check and panels for AD would have been opened as part of the D check)
c. Value of maintenance work brought forward (if any)—time value of money or cost of having smaller work packages—any way to get a standard value or rule of thumb on percent of work brought forward in relation to AD compliance cost? One interpretation is that these should not be counted as a cost to rule being analyzed because they relate to an existing regulatory requirement, and carriers are required to comply by law.
4. Value of downtime (out of service) costs
a. Hourly cost of operating lease, or
b. Lost revenue for time out of service less the avoidable costs of producing the revenue—this assumes that the airline loses the production of the flight hour. However, it is likely that the passenger will still travel on another flight, either by that carrier or another carrier. Thus this assumption should be examined critically.
5. If compliance cannot be accomplished at the same time as a letter check
a. Cost to open and close the aircraft
b. Downtime valued either as lease cost or foregone net revenue
c. Cost of performing required work
d. Cost of bringing maintenance forward as time value of money and smaller work packages
Example of Strawman Costs B-737-800/900

· Monthly operating lease rate: $250,000 (approx)

· Number of aircraft reported in Form 41: 267

· Block hours per day: 9.6

· Flight hours per day: 8.1

· Lease cost per block hour: $868

· RPMs per day: 408,340

· ASMs per day: 564,319

· Average stage length: 1,034 miles

· Cost per ASM: 3.8 cents

· Costs per block hour: $2,214

1. Crew: $746

2. Fuel/oil: $595

3. Rentals: $328

4. Depreciation: $202

5. Insurance: $16

6. Taxes $35

7. Direct maintenance: $139

8. Maintenance burden: $139

9. Other: $14

· Revenue per day at 11.3 cents average yield: $46,142

· Revenue per block hour: $4,807

· Avoidable costs per block hour:

1. crew avoidable: $734 (less crew, fuel and direct maintenance)

2. crew not avoidable: $1480 (less fuel and direct maintenance)

3. other airline costs, not included in aircraft operating, may be avoidable if it is assumed that the flight does not take place.

· Net impact per hour is either the hourly lease cost ($868) or the flight revenue less avoidable costs, which ranges from about $3,300 to $4,100 per block hour, if one assumes that the flight hour is lost. However, in the latter case, the traffic may still be carried on another flight. In addition, to the extent that the passengers did not travel, there would be other avoidable costs that are not aircraft related. This could reduce the estimated impact considerably.

Alternate to Strawman

· Market value of aircraft: $30,000,000

· Carrying cost at 7%: $2.1 million

· Hourly carrying cost at 3,000 hours utilization: $700

· Implication is that this is close to hourly lease cost
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