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Explanatory Statement
Civil Aviation Act 1988
Civil Aviation Order 40.1.0 Amendment Instrument 2012 (No. 2)

Purpose
The purpose of Civil Aviation Order 40.1.0 Amendment Instrument 2012 (No. 2) (the CAO Amendment) is to give primacy to the use of qualified synthetic training devices (QSTD) (like flight simulators) for conversion training in certain aircraft.

CAO 40.1.0 — legislative background
Under subregulation 5.22 (1) of the Civil Aviation Regulations 1988 (CAR 1988), CASA may give directions in CAOs prescribing the aircraft endorsements that must be held by a licence holder to carry out the duties authorised by the licence in a type or class of aircraft. 

Under subregulation 5.23 (1) of the CAR 1988, CASA may give directions in Civil Aviation Orders (the CAOs) setting out the requirements for the issue of an aircraft endorsement.

Under regulation 11.245 of the Civil Aviation Safety Regulations 1998 (CASR 1998), CASA may, by instrument (such as a CAO), issue directions necessary for the safe navigation and operation of aircraft. Under regulation 11.250 of CASR 1998, a direction specifying a date on which it is to cease to be in force, ceases on that date. (Directions without a cease-by date would cease to be in force after 1 year.)

Conversion training generally
There are always safety risks associated with the conduct of training in aircraft. For this reason CASA encourages, and in some cases mandates, the use of flight simulators or flight training devices for certain training rather than use of an aircraft as such. 

This is particularly the case for competency training, checking, non-normal exercises, co-pilot training (relevant activities) and conversion training.

Competency training, checking, non-normal exercises, co-pilot training and, in some cases, conversion training, are an essential part of the on-going training and competency requirements of certain flight crews.

However, because of the potentially catastrophic consequences of in-flight pilot error in some of these activities when carried put in an aircraft, it is considered safer but no less effective for pilots to conduct such activities in a QSTD (that is, generally, a flight simulator or a flight training device).

Therefore, in the interests of greater safety, CASA has decided to more closely regulate the conduct of relevant activities and conversion training in the target group of large aircraft and smaller multi-engine aircraft.

For conversion training, this has been done by directing that the training may not be conducted in certain aeroplanes if a QSTD for the training is available in Australia or in a recognised foreign State.

Related CAO amendments — relevant activities in aircraft and conversion training in helicopters
The CAO Amendment is made simultaneously with related amendments to CAO 82.0 (conditions on aircraft AOCs) and CAO 40.3.0 (concerning aircraft endorsements – helicopters).

Through the imposition of additional conditions on AOCs, CAO 82.0 amendments address relevant activities, namely, competency training, checking, non-normal exercises, and co-pilot training in which, like conversion training, there are always some risks associated with the conduct of the training in an aircraft. For this reason, under CAO 82.0, CASA now mandates the use of available QSTDs for relevant activities in certain circumstances.

The CAO 40.3.0 amendments provide that for generally comparable kinds of helicopters as are covered by this CAO Amendment for aeroplanes, from 1 April 2013 until 31 March 2016, conversion training for helicopters (which can have similar risks of in-flight pilot error as relevant activities) must be conducted in an available QSTD. The key definitions of available and recognised foreign State are the same as in this CAO Amendment (see below).

The CAO Amendment in more detail
The CAO Amendment addresses conversion training in 3 kinds of aircraft (for this Explanatory Statement only, descriptively called category (A), (B) and (C)):
(A) multi-engine aeroplanes for at least 10, and not more than 19, passengers (passenger seating capacity, as defined); and
(B) any aeroplane for at least 20 passengers; and
(C) an aeroplane with a maximum take-off weight (MTOW) exceeding 8 618 kg.

For these aeroplanes, an endorsement to fly an aeroplane type following conversion training for the type may only be issued if the conversion training was conducted in a QSTD for the type. For consistency, this requirement also applies for each other mention of conversion training in the Order.

However, this requirement does not apply:
(a)	for a category (A) aircraft — if a QSTD is not available in Australia; and
(b)	for a category (B) or (C) aircraft — if a QSTD is not available in Australia or in a recognised foreign State.

The requirement does not apply generally to the issue of a co-pilot endorsement because  the syllabus of training for a co-pilot endorsement does not contain what CASA considers to be high-risk exercises. However, where a pilot with a co-pilot endorsement operates an aeroplane for an operator subject to the amendments in CAO 82.0, the pilot will require additional training, conducted in a QSTD, as outlined in the amendments.

The amendment also mandates that for the aircraft categories (A), (B) and (C) conversion training is to be conducted in an available QSTD and not in an aeroplane in certain circumstances.

Thus, under the amendment it is directed that, in the interests of aviation safety, on and from 1 April 2013 until 31 March 2016, conversion training for an aeroplane must not be conducted in an aeroplane and must be conducted in a QSTD if:
(a)	for a category (A) aeroplane — a QSTD for the aeroplane type is available in Australia; or
(b)	for a category (B) or (C) aeroplane — a QSTD for the aeroplane type is available in Australia or in a recognised foreign State.

Available
For the CAO Amendment, “available” means that the QSTD:
(a)	exists in Australia or a recognised foreign State, as the case requires; and
(b)	is offered for use on a commercial basis; and
(c)	is serviceable and available to an operator to use or reserve for the operator’s use.

Recognised foreign State
For the CAO Amendment, recognised foreign State is defined as a foreign State approved by CASA for the CAO Amendment, and includes the following: 
(a)	Canada;
(b)	Hong Kong (Special Administrative Region of China);
(c)	New Zealand;
(d)	United States of America;
(e)	the following European Aviation Safety Agency (EASA) member States:
	(i)	Belgium;
	(ii)	Czech Republic;
	(iii)	Denmark;
	(iv)	Finland;
	(v)	France;
	(vi)	Germany;
	(vii)	Ireland;
	(viii)	Italy;
	(ix)	Netherlands;
	(x)	Norway;
	(xi)	Portugal;
	(xii)	Spain;
	(xiii)	Sweden;
	(xiv)	Switzerland;
	(xv)	United Kingdom.

Legislative Instruments Act 2003 (the LIA)
Under subregulation 5.22 (1) of CAR 1988, CASA may give directions in CAOs prescribing aircraft endorsements. Under subsections 98 (5) and 98 (5AAA) of the Act, such a CAO is a legislative instrument for the LIA. The CAO Amendment is, therefore, a legislative instrument. It is subject to registration, and tabling and disallowance in the Parliament, under sections 24, and 38 and 42, of the LIA.

Consultation
Consultation under section 17 of the LIA has been carried out through the publication of a CASA Discussion Paper in December 2009, a Notice of Proposed Rule Making (NPRM) in October 2010, and further consultation with respondents to the NPRM from December 2011 to February 2012.

Regulation Impact Statement
A Regulation Impact Statement was prepared by CASA and assessed by the Office of Best Practice Regulation as meeting the Australian Government’s Best Practice Regulation requirements (OBPR ID: 13510). It is attached at Appendix 2.

Statement of Compatibility with Human Rights
The following Statement is prepared in accordance with Part 3 of the Human Rights (Parliamentary Scrutiny) Act 2011.

The purpose of the CAO Amendment is to give primacy to the use of QSTD for conversion training in certain aeroplanes.

The instrument is compatible with the human rights and freedoms recognised or declared in the international instruments listed in section 3 of the Human Rights (Parliamentary Scrutiny) Act 2011. The instrument does not engage any of the applicable rights or freedoms, and is compatible with human rights, as it does not raise any human rights issues.

Commencement and making
The CAO Amendment takes effect on the day after registration and simultaneously with the 2 related CAO amendments. It has been made by the Director of Aviation Safety, on behalf of CASA, in accordance with subsection 73 (2) of the Act.

[Civil Aviation Order 40.1.0 Amendment Instrument 2012 (No. 2)]
Appendix 1
Details of Civil Aviation Order 40.1.0 Amendment Instrument 2012 (No. 2)

[bookmark: Clause1Heading]1	Name of instrument
[bookmark: Clause1Text]		Under this section, the instrument is the Civil Aviation Order 40.1.0 Amendment Instrument 2012 (No. 2).
2	Commencement
		Under this section, the instrument commences on the day after registration.
3	Amendment of Civil Aviation Order 40.1.0
		Under this section, Schedule 1 amends Civil Aviation Order 40.1.0.
[bookmark: OLE_LINK8]Schedule 1	Amendment
[1]	This amendment inserts 2 new subsections in CAO 40.1.0.
2A.1	There is a new subsection 2A, Endorsement following conversion training, paragraph 2A.1 of which contains definitions of some new words and phrases used in the amendment including available and recognised foreign State (see below).
	2A.2	Under this paragraph, subsection 2A is expressed to apply in relation to conversion training for any of the following:
(a)	a multi-engine aeroplane with a passenger seating capacity of not less than 10, and not more than 19, seats;
(b)	an aeroplane with a passenger seating capacity of not less than 20 seats;
(c)	an aeroplane with a maximum take-off weight (MTOW) exceeding 8 618 kg.
	2A.3	Under this paragraph, subject to paragraphs 2A.5 and 2A.6, on and from 1 April 2013, an endorsement to fly an aeroplane type following conversion training for the type may only be issued if the training was conducted in a QSTD for the type.
	2A.4	Under this paragraph, mention of aeroplane use or aeroplane manoeuvres, in relation to conversion training, means use of a synthetic training device for paragraph 2A.3, and simulation of the manoeuvres by the device. This is to ensure that the amendment applies for other mentions in the Order to conversion training.
	2A.5	Under this paragraph, paragraph 2A.3 does not apply:
(a)	for an aeroplane mentioned in subparagraph 2A.2 (a) — if a QSTD for the aeroplane type is not available in Australia; and
(b)	for an aeroplane mentioned in subparagraph 2A.2 (b) or (c) — if a QSTD for the aeroplane type is not available in Australia or in a recognised foreign State.
	2A.6	Under this paragraph, paragraph 2A.3 does not apply to the issue of a co-pilot endorsement.
2B.1	There is also a new subsection 2B.  Under a new subsection 2B, Conversion training to be in a synthetic training device not an aeroplane, it is directed that, in the interests of aviation safety, on and from 1 April 2013 until 31 March 2016, conversion training for an aeroplane mentioned in paragraph 2A.2 must not be conducted in an aeroplane and must be conducted in a QSTD if:
(a)	for an aeroplane mentioned in subparagraph 2A.2 (a) — a QSTD for the aeroplane type is available in Australia; or
(b)	for an aeroplane mentioned in subparagraph 2A.2 (b) or (c) — a QSTD for the aeroplane type is available in Australia or in a recognised foreign State.
		For both subsections 2A and 2B:
		available, for the availability of a QSTD to a person undergoing conversion training, means that the QSTD:
(a)	exists in Australia or a recognised foreign State, as the case requires; and
(b)	is offered for use on a commercial basis; and
(c)	is serviceable and available to be used by the person, or reserved by the person or by an operator on behalf of the person.
		recognised foreign State means a foreign State approved by CASA for this subsection and includes the following: 
(a)	Canada;
(b)	Hong Kong (Special Administrative Region of China);
(c)	New Zealand;
(d)	United States of America;
(e)	the following European Aviation Safety Agency (EASA) member States:
	(i)	Belgium;
	(ii)	Czech Republic;
	(iii)	Denmark;
	(iv)	Finland;
	(v)	France;
	(vi)	Germany;
	(vii)	Ireland;
	(viii)	Italy;
	(ix)	Netherlands;
	(x)	Norway;
	(xi)	Portugal;
	(xii)	Spain;
	(xiii)	Sweden;
	(xiv)	Switzerland;
	(xv)	United Kingdom.
Note 1 explains that subsection 2B is a direction under regulations 5 of CAR 1988 and 11.245 of CASR 1998. It is intended to ensure that conversion training is not conducted in an aeroplane in the circumstances in which subsection 2B applies. 
Note 2 explains that for paragraph 11.250 (a) of CASR 1998, a day – 31 March 2016 in this case – is specified as the day on which the direction in subsection 2B ceases to be in force. The duration of the direction may, however, be extended by amendment to CAO 40.1.0 if it is not replaced by regulations amending CASR 1998.
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Background

The requirements for initial pilot training are based on the size and complexity of the
aircraft. The most basic pilot licence for aeroplanes enables pilots to operate single
engine aircraft weighing up to 5700kg, with pilots required to undertake specific
endorsement training to operate an aircraft with a weight above 5700kg or one with
multiple engines.

The ongoing training requirements for pilots depend mainly on the nature of the
operations in which they are engaged and the size of the aircraft. The most stringent
requirements are applied to large aircraft that carry fare paying passengers, which
covers the passenger carrying elements of charter and regular public transport
operations. Box 1 provides background information on the pilot licensing process
outlining the types of aircraft and the nature of aircraft operations.

Pilots engaged in operations to carry fare paying passengers are subject to ongoing
checks of competency: through proficiency checks, instrument rating renewals or
flight reviews. More specifically, pilots engaged in regular public transport operations
are required to undertake bi-annual proficiency checks regardless of the size of the
aircraft. Pilots engaged in charter or aerial work operations operating aircraft with a
weight above 5700kg are required to undertake bi-annual proficiency checks. Pilots
engaged in charter or aerial work operations operating aircraft with a weight below
5700kg are required to undertake 1 instrument rating renewal per year if the pilot
operates under instrument flight rules (IFR) or 1 flight review every 2 years if the
pilot operates under visual flight rules (VFR).

Box 1: Background to Pilot Licensing

The licensing and training requirements for pilots depend on the type of aircraft they intend to
operate and the type of operation for which the aircraft will be used.

Types of operation
Private

The definition of a private flight is a flight by aircraft whose costs are met by the
owner/operator i.e. operator is not conducting the flight for hire or reward.

Aerial work

Aerial surveying, spotting, advertising and photography
Agricultural operations
Ambulance functions
Carriage, for trading purposes, of goods owned by the pilot, owner or hirer of the
aircraft on schedules that are not fixed
+ Flying training
Charter

Carriage of passengers or cargo for hire or reward to or from any place, other than carriage in
accordance with fixed schedules to and from fixed terminals.

Regular Public Transport

Generally, the transport of persons or cargo for persons for hire or reward in accordance with
fixed schedules to and from fixed terminals over specific routes with or without intermediate
stopping places between terminals.
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Box 1 continued: Background to Pilot Licensing

Types of aircraft

For regulatory purposes aircraft are generally categorised by weight, number of passengers
carried and number of engines. The categorisation of aircraft is subject to international
agreements/conventions, with most developed countries adopting similar categories that
facilitate trade in aircraft and aviation travel.

Australia does not have a unique categorisation of aircraft, rather the Australian regulations
reference American and European standards. Within the American system there are three
major categories; Transport (FAR Part 25), Commuter (FAR Part 23) and Normal, Utility, &
Acrobatic (FAR Part 23), defined as:

Transport:
e Jets with 10 or more seats or a Maximum Takeoff Weight (MTOW) greater than
5700kg; or
o Propeller-driven airplanes with greater than 19 seats or a MTOW greater than
8618kg
Commuter:

e Maximum takeoff weight of 8618kg
e Maximum passenger seating capacity of 19
o Multiple engines
e Propeller driven
Normal, Utility, & Acrobatic
e Maximum takeoff weight of 5700kg
e Maximum passenger seating capacity of 9

These aircraft categories create the design rules which the aircraft must meet in order to
obtain a regulatory certification. At the time of certification, the regulatory approval is also
provided for the operational requirements of the aircraft.

The initial endorsement training and the proficiency checks for the aircraft weighing
more than 5700kg or with multiple engines have a theoretical and a flight component.
The flight component, which can be undertaken in the aircraft or an approved
simulator, involves performing non-normal procedures, such as engine failure on
take-off, to ensure that pilots can appropriately handle these events should they occur
on a regular flight.

Simulators are available in Australia for 34 aircraft types requiring endorsement
training. These Australian simulators cover approximately 80% of the pilots who
undertake endorsement training each year to operate aircraft with a weight greater
than 5700kg. Simulators are available overseas for the other aircraft types requiring
endorsement training which do not have a simulator available in Australia. The
simulators are significantly cheaper to operate than the actual aircraft, at
approximately 30% of the hourly cost, for example a Metro III aircraft with 19
passenger seats costs approximately $2500 to operate per hour while the equivalent
simulator costs $850 per hour.
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Problem/Objective

Performing the non-normal procedures in the aircraft, such as engine failures during
flight, required for initial endorsement and proficiency checks carries a safety risk.
This safety risk has been demonstrated by recent accidents and incidents.

A recent training flight in Darwin simulated an engine failure on take-off and the
pilots were unable to maintain control of the aircraft, with the aircraft crashing into
the ground resulting in the death of the two pilots and the destruction of the aircraft
(ATSB, 2010).

Similar accidents and incidents have occurred carrying out non-normal procedures in
the aircraft over a number of years, including:

e Two trainee pilots were killed, and the endorsing pilot seriously injured after
the aircraft was mishandled during a simulated engine failure on take-off at
night (Fairchild Industries Inc SA227-AC, VH-NEJ, Tamworth, NSW on
16 September 1995).

o During a training flight, the crew lost control of the aircraft on two occasions
while conducting engine failure training exercises (Beech 1900D Airliner,
VH-NTL, Williamtown, NSW on 13 February 2000).

o The crew lost control of the aircraft twice while conducting engine failure
training exercises (Fairchild Industries SA227-AC Metro III, VH-TAG, 33km
ENE Canberra, ACT on 21 November 2004).

In addition to the accident risk during the training flight, a problem with aircraft based
training is that it limits the number of procedures that pilots can perform and be
trained to handle, such as electrical and hydraulic failure and fire, should these occur
on a passenger carrying flight.

This limitation of aircraft based training was highlighted by a recent failure of pilots
to identify a fuel starvation problem with the aircraft that put the lives of 28
passengers and the 3 flight crew at risk. The Australian Transport Safety Bureau
(ATSB) investigation revealed that the pilots had undertaken their training in the
aircraft and because of the risks of performing fuel starvation procedures in the
aircraft, they were not trained to identify fuel starvation or respond appropriately
(ATSB 2009). The pilots may have been trained for fuel starvation had their training
being performed in the simulator and the ATSB recommended simulator training for
pilots flying these types of aircraft.

The objective of CASA is to minimise the risk of accidents, such as those listed

above, which occurred whilst performing non-normal procedures required for pilot
licensing.
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Options
Status Quo Option

The current regulations require initial endorsement and proficiency check training to
be performed in either a simulator or the aircraft, which results in some non-normal
procedures being performed in the actual aircraft.

For large aircraft with more than 30 seats, most endorsements and proficiency checks
are performed in a simulator. CASA estimates from a survey of businesses operating
turbine-powered aircraft with 31 or more seats that 100% of the pilots obtain their
initial endorsement and undertake proficiency checks in a simulator.

For smaller aircraft the proportion using simulators is not 100% but is still high. For
multi-engine aircraft between 10 and 19 seats, 20 to 30 seats or with a maximum take-
off weight greater than 8,618kg, the proportion of endorsement training undertaken in
a simulator is at least 85% and 70% for simulator based proficiency checks.

Mandating simulator use option

Given the recent accidents involving non-normal procedures performed during
training flights and the ATSB recommendation to mandate simulator use for these
procedures (ATSB 2010), CASA is considering mandating the use of simulators for
endorsement training and proficiency checks. However, there are a number of
different variables that affect how mandating the use of simulators could be
implemented.

The cost of mandating simulator use depends on the cost difference between simulator
and aircraft use and is influenced heavily by whether the simulator is located in
Australia or not. Therefore, the different options under consideration are broken down
by the location of the simulator and considering whether the initial endorsement and
bi-annual proficiency checks are treated separately.

The size of the aircraft is another important consideration as there is more likely to be
a simulator in Australia for large aircraft and the consequences of an accident increase
with the size of the aircraft, especially the number of passengers carried. CASA has
therefore considered different options for specifying the size of the aircraft that could
be affected by the proposal.

Initial endorsement options

Mandate simulator use for licence endorsement training regardless of the class of
operation in which the pilot will be engaged:
o multi-engine aircraft with 10 to 19 passenger seats if a simulator is available
in Australia (Option 1),
e aircraft with 20 passenger seats or more if a simulator is available within
Australia or a country recognised by Australia (Option 2); and
e any other acroplane not captured by the above passenger criteria, with a
maximum take-off weight above 8,618kg if a simulator is available within
Australia or a country recognised by Australia (Option 3)

Page 6 of 17




image7.jpeg
Mandatory Flight Simulator Training Regulation Impact Statement

Bi-annual proficiency check options

Mandate simulator use for proficiency checks’:

e multi-engine aircraft with 10 to 19 passenger seats if a simulator is available in
Australia (Option 4),

o aircraft with 20 passenger seats or more if a simulator is available within
Australia or a country recognised by Australia (Option 5); and

e any other aeroplane not captured by the above passenger criteria, with a
maximum take-off weight above 8,618kg if a simulator is available within
Australia or a country recognised by Australia (Option 6)

Impact

The options will impact on pilots of the affected aircraft and the businesses that
employ those pilots in terms of the cost of pilot training and pilot safety whilst
undertaking training. Importantly, from CASA’s perspective the training requirements
for pilots impact on the safety of passengers and third parties on the ground that could
be affected by an aircraft accident.

The cost to obtain a licence endorsement under current regulation varies by aircraft
type, with larger aircraft requiring additional training time resulting in a higher cost.
CASA has obtained information from the providers of pilot training and aircraft
operators to determine the costs of training for the different aircraft types using a
simulator and using the aircraft. More specifically, CASA surveyed 30 businesses
operating aircraft affected by the six options to determine current pilot training
methods and associated costs.

Option 1: Australian simulators

Option 1 would require pilots of aircraft types within the 10 to 19 seat category to use
an Australian simulator for initial endorsement training, but will still be able to use
the aircraft if a simulator is not available in Australia.

For aircraft types within the 10 to 19 seat category the average endorsement requires
approximately seven days of training at an average cost of $14,500 when completed
in a simulator in Australia or $34,000 when completed in the aircraft (see Table 1
below). The significant cost difference between the simulator and aircraft based
training is explained by the lower operating costs for the simulator compared to the
actual aircraft.

Whilst it is assumed that the pilot time involved is similar between the aircraft based
training and simulator training in Australia, the simulator endorsement training will
involve travel and accommodation costs for most pilots that would not be incurred for
endorsement training completed in the aircraft. The responses of businesses surveyed
by CASA indicate that the travel costs would be approximately $500 (a return airfare
to Melbourne) and approximately $1,400 for seven nights accommodation.

! Defined in regulation 217 of the Civil Aviation Regulations 1988.
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Table 1: Endorsement costs for multi-engine 10 to 19 seats

Simulator based cost components

Cost per sim endorsement” $14500
Flight hours per sim endorsement 12
Days per sim endorsement 7
Travel costs’ $500
Accommodation costs® $1400
Total sim costs $16400
Alrcraft based cost components

Aircraft cost per hour® $2500
Endorsement cost using aircraft” $30000
Ground school endorsement cost” $4000
Total aircraft costs $34000

1: Average cost of endorsement training obtained from operators of simulators located in Australia
2: Information obtained from operators of simulators located in Australia

3: Average costs obtained from a survey of affected aircraft operators

4: 12 hours of flight time multiplied by $2500

5: 40 hours of a training pilot’s time valued at $100 per hour

Based on information obtained by CASA there are 368 pilots on average each year
that gain endorsements on aircraft types within the multi-engine 10 to 19 seat
category. Where a simulator is available in Australia, most of the pilots already gain
the endorsement using a simulator, with all operators of the affected aircraft surveyed
by CASA revealing that they endorse their pilots using a simulator.

Options 2 and 3: Overseas simulators

For aircraft with 20 or more passenger seats or acroplanes with a maximum take-off
weight (MTOW) greater than 8,618kg and less than 20 passenger seats, under
CASA’s proposal the pilots would be required to use an Australian or overseas
simulator recognised by Australia if available. In general terms there will be greater
travel, accommodation and pilot time/costs involved, but the aircraft operating costs
that will be avoided are higher for these larger aircraft.

CASA has surveyed a number of Australian aircraft operators and based on the
responses it is assumed that the international travel costs would be $3,000, with four
additional days for travel/recovery time and accommodation costing $200 per night.
CASA has also surveyed the major international operators of simulators to determine
the times and costs involved in endorsement training for these aircraft types.

Overall the cost to obtain the endorsement using an overseas simulator is
approximately $47,800, including simulator training school costs, travel,
accommodation and the value of additional travelling days (see Table 2 below). This
compares to an average cost of using the aircraft to obtain the endorsement of
approximately $82,800 (see Table 2 below).
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Table 2: Endorsement costs for aircraft with more than 20 seats or a MTOW >8,618kg

Simulator based cost components

Cost per sim endorsement” $38000
Hours per sim endorsement 14
Days per sim endorsement 18
Travel costs® $3000
Accommodation costs® $3600
Additional days for sim 4
Value of additional days” $3200
Total sim costs $47800
Alrcraft based cost components

Aircraft cost per hour® $5000
Endorsement cost using aircraft’ $70000
Ground school endorsement” $12800
Total aircraft costs $82800

1: Average cost of endorsement training obtained from operators of simulators located overseas
2: Information obtained from operators of simulators located overseas

3: Average costs obtained from a survey of affected aircraft operators

4: 4 days multiplied by 8 hours valued at $100 per hour

5: 14 hours of flight time multiplied by $5000

6: 16 days of a training pilot’s time assumed to consist of 8 hours valued at $100 per hour

The cost comparison between aircraft endorsement training and simulator
endorsement training partially explains why a high proportion of endorsement training
is completed in a simulator for these aircraft types. A CASA survey of operators
found that all pilots of aircraft with 20 passenger seats or more already use a simulator
for endorsement training and approximately 85 to 90% of endorsement training for
aircraft with a maximum take-off weight greater than 8,618kg are already done in a
simulator.

Overall costs for endorsement training (Options 1 to 3)

CASA has analysed the cost of mandating simulator use for endorsement training of
pilots for the following aircraft types:
o multi-engine aircraft with 10 to 19 passenger seats if a simulator is available
in Australia (Option 1),
e aircraft with 20 passenger seats or more (Option 2); and
e any other acroplane with a maximum take-off weight above 8,618kg and less
than 20 passenger seats (Option 3)

Based on the cost analysis provided above, including in Tables 1 and 2, it is estimated
that there will be no additional cost for mandating simulator use for endorsement
training for the affected aircraft types set out in Options 1 to 3.

Proficiency checks (options 4 to 6)

Bi-annual proficiency checks are required for pilots engaged in commercial
operations under Regulation 217 of the Civil Aviation Regulations 1988 (CAR 1988).
CASA has used a survey of operators to identify the current usage and cost of
simulators to determine the cost impact of options 4 to 6.
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Option 4:

Option 4 would require pilots of aircraft types within the 10 to 19 passenger seat
category to use an Australian simulator for proficiency checks, but will still be able to
use the aircraft if a simulator is not available in Australia.

When a simulator is located in Australia the overall cost of completing the proficiency
check in the simulator is similar to completing it in the actual aircraft (see Table 3
below). The cost of the flight time in the simulator is lower, however, there is slightly
more pilot time and travel costs to travel to the simulator. Despite the increased travel
time, the proficiency check can still be completed in one day from most locations
within Australia.

Table 3: Proficiency check costs for multi—engine aircraft with 10 to 19 seats

Simulator based cost components

Cost in sim’ $3700
Travel to sim $500
Additional pilot hours® 4
Value of additional pilot hours® $400
Total sim cost $4600
Alrcraft based cost components

Aircraft operating costs per hour $2500
Value of 1.5 hours of aircraft use $3750
Ground school training cost® $800
Total check cost using aircraft $4550

1: Average cost of check training obtained from operators of simulators located in Australia
2: Average costs obtained from a survey of affected aircraft operators

3: Information obtained from operators of simulators located in Australia

4: 4 hours valued at $100 per hour

5: One 8 hour days of a check pilot’s time valued at $100 per hour

Option 5: Aircraft with 20 or more seats

Option 5 would require pilots of aircraft types with 20 or more passenger seats to use
an Australian or overseas simulator for proficiency checks.

The CASA survey has revealed that the majority of pilots in this category of aircraft
already undertake proficiency checks in a simulator, however, there are approximately
25 pilots that currently utilise the aircraft for both of the bi-annual proficiency checks.
For these pilots it is estimated to cost an additional $7,150 per proficiency check to be
completed in a simulator (see Table 4 below).

Whilst the cost of undertaking the proficiency check in an overseas simulator is less
than endorsement training, the additional costs associated with travelling overseas are
the same as set out in Table 2 above. Whilst the simulator is cheaper to operate per
hour when compared to the aircraft, the proficiency checks only require 2 hours of
flight time, which does not generate cost savings as significant as those generated for
endorsement training with up to 14 hours of flight time.
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Table 4: Proficiency check costs for aircraft with 20+ seats

Simulator based cost components

Cost in sim’ $5000
Travel to sim $3500
Accommodation costs® $400
Additional pilot days® 4
Value of additional pilot days® $3200
Total sim cost $11700
Alrcraft based cost components

Aircraft operating costs per hour® $2500
Value of 1.5 hours of aircraft use $3750
Ground school training cost’ $800
Total check cost using aircraft $4550
Additional sim cost per check” $7150
Number of pilots™ 25
Total additional cost” $357500

1: Average cost of check training obtained from operators of simulators located overseas

2: Average costs obtained from a survey of affected aircraft operators (return airfare to US or Europe)

3: Information obtained from operators of affected aircraft (accommodation for 2 nights)

4: Information obtained from operators of affected aircraft (2 days of travel and 2 days for rest/recovery)
5: 32 hours valued at $100 per hour

6: Average costs obtained from a survey of affected aircraft operators

7: 8 hours of a check pilot’s time valued at $100 per hour

8:$11700 (total sim cost) - $4550 (total check cost using aircraft)

9: $7150 (additional cost per sim check)* 25 (number of pilots) * 2 (number of checks required per year)
10: This is based on the best available information, however, this may increase or decrease with changes in aircraft
types over time or preferences of businesses for aircraft or simulator based training.

Option 6: Aeroplanes with MTOW >8,618kg

Option 6 would require pilots of acroplane types with a weight greater than 8618kg
and less than 20 passenger seats to use an Australian or overseas simulator for
proficiency checks. The aircraft with less than passenger 20 seats and a maximum
take-off weight greater than 8,618kg include aeroplanes such as the Learjet 45 and 60,
Cessna 550 and 750, and Gulfstream IV and V.

There are approximately 24 operators of these aircraft types employing approximately
177 pilots who are required to undertake bi-annual proficiency checks. The CASA
survey of these operators found that approximately 70% of the pilots undertake at
least one proficiency check in a simulator, but only 45% undertake both checks in a
simulator.

Mandating both proficiency checks to be done in a simulator would result in the need
for 150 additional checks to be done in a simulator per yearz. With the additional cost
of a simulator check being $4,650, the mandated simulator use would cost $700,000
per year (see Table 5 below).

% The number of proficiency checks currently conducted in the aircraft is based on a CASA survey of
affected businesses. It is possible that this number could change over time if there is a change in the
number of aircraft covered by this option or the preferences of business for simulator training.
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Table 5: Proficiency check costs for aeroplanes with a MTOW >8,618kg

Simulator based cost components

Cost in sim’ $7000
Travel to sim $3500
Accommodation costs® $400
Additional pilot days® 4
Value of additional pilot days® $3200
Total sim cost $13700
Alrcraft based cost components

Aircraft operating costs per hour® $5500
Value of 1.5 hours of aircraft use $8250
Ground school training cost’ $800
Total check cost using aircraft $9050
Additional sim cost per check” $4650
Number of additional checks required 150
Total additional cost” $700000

1: Average cost of check training obtained from operators of simulators located overseas

2: Average costs obtained from a survey of affected aircraft operators (return airfare to US or Europe)

3: Information obtained from operators of affected aircraft (accommodation for 2 nights)

4: Information obtained from operators of affected aircraft (2 days of travel and 2 days for rest/recovery)

5: 32 hours valued at $100 per hour

6: Average costs obtained from a survey of affected aircraft operators

7: 8 hours of a check pilot’s time valued at $100 per hour

8: $13700 (total sim cost) - $9050 (total check cost using aircraft)

9: $4650 (additional cost per sim check) * 150 (number of additional checks required in a simulator per year)

Overall cost of mandating simulator use for proficiency checks (Options 4 to 6)

CASA has analysed the cost of mandating simulator use for proficiency check
training of pilots for the following aircraft types:
e multi-engine aircraft with 10 to 19 passenger seats if a simulator is available in
Australia (Option 4),
o aircraft with 20 passenger seats or more (Option 5); and

e any other acroplane with a maximum take-off weight above 8,618kg (Option
6)

Based on the cost analysis provided above, including in Tables 3 to 5, it is estimated
that there will be no additional cost for mandating simulator use for multi-engine,

10 to 19 seat aircraft (Option 4). However, there will be an additional annual cost for
20+ seat aircraft (Option 5) of $0.36m, and $0.7m for acroplanes with a maximum
take-off weight >8,618kg (Option 6).

Safety benefit

The two major safety benefits from mandating simulator use are:

o reducing the risk of an accident during the training flight whilst performing
non-normal procedures; and

e improving the quality of training and thereby reducing the risk of an accident
on passenger carrying flights.
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The accident risk of performing non-normal procedures required for pilot training in
the actual aircraft was demonstrated by a recent accident in Darwin resulting in two
deaths and the destruction of the aircraft. The training flight simulated an engine
failure on take-off and the pilots were unable to maintain control of the aircraft, with
the aircraft crashing into the ground resulting in the death of the two pilots and the
destruction of the aircraft (ATSB, 2010). Had this procedure being performed in a
simulator the risk to human life and the aircraft would have being zero.

The benefit of improved quality of training was demonstrated by a recent passenger
carrying flight during which the pilots did not correctly identify fuel starvation as a
problem. The subsequent investigation revealed that the pilots’ aircraft based training
had not trained them to identify fuel starvation and that simulator based training
would have provided fuel starvation training (ATSB 2009).

Reduction in accident risk

Analysis of recent accidents during aircraft training flights for all the aircraft under
consideration by this proposal reveals that there was one fatal accident in 1995 and
again in 2010, with both resulting in two deaths. It is therefore possible that the
probability of a fatal accident is one every 15 years.

Mandating simulator use will reduce the accident risk on training flights to zero,
thereby potentially reducing the accident rate from one every 15 years to zero. It is
more difficult to measure the benefit of improved quality of training on pilots’
subsequent flights, making it difficult to estimate the reduction in accident risk on
subsequent passenger carrying flights from mandating simulator training,

Further evidence on the reduced accident risk from simulator training was provided
by aircraft operators who utilise simulators to train their pilots receiving a reduced
insurance premium. An insurance company surveyed by CASA has assessed that
pilots who are simulator trained have a lower accident risk and subject to conditions
reduces the insurance premium for the operator as a result.

Valuation of avoiding accidents

The value society places on avoiding the types of accidents that can occur during
training flights can be estimated using accepted valuation techniques. The cost to
society of the Darwin accident resulting in the death of two individuals and the
destruction of one aircraft would be approximately $9m. That is using the value of
statistical life to estimate the value society places on reducing the risk of accidental
death at $7m (OBPR, 2008, p. 1) and the aircraft being valued at $2m.

If the current accident risk was one every 15 years, reducing this accident risk to zero
by mandating simulator use would generate a benefit to society of $9m every 15
years.

If the cost of the proposal was less than $0.4m (that is Options 1 to 5), avoiding one of
these accidents every 22 years would justify the additional cost of mandating
simulator training. Such a reduction in risk is possible for the aircraft covered by
options 1 to 5, as evidenced by the two safety incidents on flights within the last 5
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years, that is the Darwin accident and an incident in Western Australia which did not
result in an accident (ATSB, 2009).

Benefits by option

Within the six options under consideration the aircraft are either driven by propellers
or jet propulsion. The handling characteristics of the aircraft differ according to the
type of power, with propeller driven aircraft being more difficult to handle during
non-normal procedures because if a propeller stops, for example because of an engine
failure, it creates drag and can make the aircraft highly susceptible to an accident,
especially if it is close to the ground.

Analysis of the recent accidents and incidents involving training flights indicates an
over representation of propeller driven aircraft, with the two recent fatal accidents
being propeller driven aircraft. This indicates that the safety benefit is likely to be
greatest for propeller driven aircraft.

Endorsement training options

Option 1: A high proportion of the pilots for the 10 to 19 seat multi-engine aircraft
already obtain their endorsement using a simulator. The benefits of a reduced accident
risk during the endorsement training flight component and the better quality of
training is confined to the pilots who are currently trained in the aircraft that would
shift to simulator training under this option.

There are a high proportion of propeller driven planes within this category, indicating
that there is likely to be a strong safety benefit. In addition, for the pilots that fly these
types of aircraft in non-fare paying passenger operations would benefit from at least
having had initial simulator training because they will not be required to undertake
ongoing proficiency check training.

Option 2: A CASA survey reveals that all endorsements are completed in a simulator
for aircraft with more than 20 seats, if this is the case there would be no cost or
benefit from mandating simulator use under this option. However, it is possible that
there are some pilots trained in the aircraft that were not surveyed by CASA.

An important consideration in the safety benefit for this option is the number of
passengers and the size of the aircraft involved, with some aircraft carrying in excess
of 300 passengers. An accident could have a large cost in terms of loss of life and
property damage.

Option 3: Under current regulations approximately 15% of pilots of aircraft with a
weight greater than 8618kg and less than 20 passenger seats undertake endorsement
training in the aircraft each year. There would be a safety benefit from these pilots
shifting to simulator training under option 3 in terms of a reduced accident risk during
the training flights and subsequent passenger flights from an improved quality of
training.
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For this category which has no propeller driven aircraft, it is likely that the reduced
accident risk during training flights would not be as significant as other options that
have a high proportion of propeller driven aircraft.

Proficiency check options

Option 4: Mandating proficiency checks for the multi-engine 10 to 19 seat aircraft
would affect approximately 60 pilots each year that would shift from using the aircraft
to using a simulator in Australia. The safety benefit is likely to be significant in terms
of the reduced accident risk on the training flights and subsequent passenger carrying
flights as there have been recent accidents or incidents for these types of aircraft
during both types of flights.

Option 5: Mandating proficiency checks for aircraft with 20 plus seats will currently
affect approximately 25 pilots. Whilst this option covers both jet and propeller driven
aircraft, the pilots affected are operating propeller driven aircraft. The recent accident
and safety incidents support the view that there would be a reduction in the accident
risk during the proficiency check flight and subsequent passenger flights.

Option 6: Each year there are approximately 350 proficiency checks required for
pilots operating aeroplanes with a weight greater than 8618kg and less than 20
passenger seats. CASA estimates from a survey that 200 are conducted in a simulator
and 150 in the aeroplane.

Mandating simulator use would reduce the accident risk during the training flight for
those pilots and on subsequent passenger carrying flights. Whilst this is a positive
benefit, it may not be as significant when compared to other options. The pilots
affected are currently using jet powered aircraft, not propeller driven aircraft that have
being involved in recent fatal accidents and there is a significant proportion of pilots
that conduct at least 1 of the 2 checks per year in the simulator which provides them
access to more comprehensive simulator training to reduce the risk of an accident on a
passenger carrying flight.

Consultation

CASA has developed this regulatory proposal working with the aviation industry over
a three year period. A Discussion Paper was published in December 2009 for which
CASA received 26 responses and a Notice of Proposed Rule Making was published in
October 2010 for which CASA received 16 responses.

CASA has utilised the responses to the Discussion Paper and the Notice of Proposed
Rule Making, in addition to further informal consultation with affected operators and
pilots, to further refine the proposed regulatory changes.

Some businesses contacted by CASA that utilise simulators for training argued that
the actions of other businesses that still use the aircraft to perform non-normal
procedures could be doing so out of habit, rather than an objective assessment of the
relative merits of simulator and aircraft based training.
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A notable response was a lack of support from businesses operating aircraft with less
than 20 seats, but a maximum take-off weight greater than 8,618kg for the mandating
of simulator use for proficiency checks.

Partly in response to this lack of support and a careful consideration of the safety
consequences, including the number of passengers carried by these aircraft and the
financial impact on these businesses, CASA has decided not to propose mandating
simulators for proficiency checks for these aircraft at this stage.

CASA’s assessment of the safety consequences included an examination of the
aircraft captured by this bracket which revealed that the aircraft captured are typically
jets with fuselage-mounted engines. This characteristic results in relatively simpler
handling during non-normal exercises and fewer safety incidents relative to propeller
driven aircraft.

In terms of reducing the financial impact of the proposal for smaller aircraft, CASA
did consider the possibility of permitting one of the two annual proficiency checks to
be conducted in an aircraft. However given that the safety risk still exists for
conducting non-normal procedures CASA is proposing to require both proficiency
checks to be done in a simulator. It is intended that CASA will, however, consider
requests from operators to be exempt from all or part of the rule, provided the
operator’s safety case demonstrates that safety will not be compromised.

Conclusion

The overall training cost for most of the affected aircraft types is lower in a simulator
than when performed in the aircraft.

o The initial endorsement training of pilots in a simulator either in Australia or
overseas (which covers options 1 to 3) has no additional cost and is likely to
be cheaper than aircraft based training.

e Mandating simulator use for proficiency checks when a simulator is available
in Australia (option 4) imposes no additional cost and again is likely to be a
cost saving.

As aresult of options 1 to 4 imposing no additional cost and providing a safety benefit
and being supported by industry CASA is proposing to implement these options.

Simulator training will impose an additional cost when a pilot is required to travel
overseas for a proficiency check (options 5 and 6).

The overall cost of option 5 is estimated to be less than $0.4m per year and will
provide a safety benefit by avoiding the risks of performing non-normal procedures in
the aircraft. The consequences of undertaking non-normal procedures in the aircraft,
such as engine failures on take-off, is easy to identify and the number of recent
incidents and accidents whilst performing them gives some indication as to the
likelihood of them occurring and also the significance of the consequences in terms of
loss of life and property damage. Preventing one accident every 22 years would
justify the $0.4m cost of option 5 and the evidence points to this reduction in risk
being a realistic assumption if the proposal was to be implemented.
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As explained in the consultation section CASA is not proposing to implement option
6 and as a result CAS A proposes that:

Option 1 should be implemented.
Option 2 should be implemented.
Option 3 should be implemented.
Option 4 should be implemented.
Option 5 should be implemented.
Option 6 should not be implemented.

However, CASA may opt under the provisions of the Civil Aviation Act 1988, where
aviation safety requires it, to require an aircraft operator not covered by this proposal
to use a simulator to train pilots.

Implementation and Review

These changes are part of a regulatory reform process for the licensing of flight crew
licensing and aircraft operations. The rules will be formally implemented by
amending Civil Aviation Orders 40.1.0, 40.3.0 and 82.0.

The regulations will be effective from 1 April 2013

The regulatory changes will be subject to a formal post-implementation review
commencing no later than two years after they are fully implemented. There will be
constant monitoring of the performance of the industry to examine how the new rules
are performing. This monitoring will be undertaken through the CASA regional
offices and various CASA/Industry consultative forums.
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Summary

CASA is considering mandating the use of flight simulators for obtaining and
maintaining a pilot licence for certain aircraft. The flight component required to
obtain an initial endorsement and to maintain proficiency to pilot certain aircraft
involves performing non-normal procedures, such as engine failure on take-off, to
ensure that pilots can appropriately handle these events.

Performing non-normal procedures in the aircraft carries a safety risk, which was
demonstrated by a recent incident on a fare-paying flight (ATSB, 2009) and on a
training flight that resulted in two deaths (ATSB, 2010).

Performing the non-normal procedures in a simulator will reduce the accident risk of
performing them to zero, but still provide pilots with exposure to non-normal
procedures. Additionally simulators are likely to provide a higher quality of training
by allowing pilots to perform a wider range of procedures, such as electrical and
hydraulic failure and fire, which would be deemed too risky to perform in an aircraft.

The overall training cost for most of the affected aircraft types is lower in a simulator
than when performed in the aircraft.

o The initial endorsement training of pilots in a simulator either in Australia or
overseas has no additional cost and is likely to be cheaper than aircraft based
training.

e Mandating simulator use for proficiency checks when a simulator is available
in Australia imposes no additional cost and again is likely to be a cost saving.

Simulator training will impose an additional cost when a pilot is required to travel
overseas for a proficiency check, currently required twice per year, however, the
overall cost of the proposed mandating of simulator training is estimated to be less
than $0.4m per year.

Preventing one accident every 22 years would justify the cost of this proposal and the
evidence points to this reduction in risk being a realistic assumption if the proposal
was to be implemented.
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