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Got something to say to the international helicopter industry? We’re listening. Email story ideas, manuscripts, or questions to 
letters@rotor.org. Visit rotor.org/write for more information.

WRITE FOR ROTOR
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OR MANY YEARS, THE HELICOPTER INDUSTRY 
has seen simulator training as something the big oper-
ations do. Yes, the top-of-the-line Level D simulators 
do provide a great training environment. But it also 
costs a great deal to rent these devices, if one is even 
available for your aircraft.

Many in our industry prefer to conduct all training in an aircraft. “I 
want my training to be as realistic as possible,” says one pilot I spoke 
with, “and what could be more realistic than training in an actual 
helicopter?”

Actually, training in a simulated environment offers a host of benefits 
for pilots and operators, including enhanced realism. And the good 
news is that you don’t necessarily have to spend a fortune to reap 
those benefits.

The Goal: Proficiency
The goal of all training for helicopter pilots is proficiency, which is 
defined as “thorough competence acquired through training or practice.” 
Note the emphasis on practical skills—proficiency is about knowing 
how to do something well or to use a tool appropriately.

A pilot is managing risk throughout the flight, assessing multiple 
inputs in an environment where a favorable outcome sometimes 
demands the correct input in seconds. In this context, proficiency 
means being able to recall and carry out procedures and maneuvers 
quickly, efficiently, and confidently, especially under the stress of an 
emergency situation.

Just because you have a rating or a license does not mean that you 
are proficient. Instead, just like the musician who asked how to get to 
Carnegie Hall, I have one answer for pilots who want to become more 

proficient: practice.
Yet, in many ways, our industry has unrealistic 

expectations for pilot training. Training at flight schools 
is performed to a set training schedule that was approved 
by regulators and has not changed much over the years. 
The student is financially motivated to move through 
the training as quickly as possible. Meanwhile, there 
is no incentive to take advantage of simulation tech-
nology as both the student and instructor want to build 
their flight hours, as that metric commonly stands in 
for a pilot’s proficiency.

New-hire training is little better. In many operations, 
these pilots go through a training program that covers 
company operations, policies, and procedures. Then 
they immediately move into a ground school on the 
aircraft-specific model. On average, the ground school 
is completed over two to four days. At that point, the 
pilot is trained in either a simulated environment or 
the actual aircraft. The flight hours for this training average 
eight to 12 hours, depending on the complexity of the aircraft. 
IFR training averages a bit longer.

Recurrent training has similar challenges. Most operators 
have not reviewed their recurrent training programs for 
many years. It has become a box to be checked as opposed 
to an opportunity to review and strengthen a pilot’s skills.

The Technology Learning Curve
These decades-old training schedules have not kept up with 
the increasingly complicated aircraft and avionics of modern 
aviation. Technology is the problem (and as we’ll see later, 
it’s also the solution).

Don’t get me wrong. I love glass cockpits, navigation 
displays, and all the cool things in an electronic flight bag. 
But as a pilot, you are responsible for the safe conduct of the 

Simulator
	  Training

Hits Its 

STRIDE

Advances in simulator 
technology has made this 
training more affordable—
and effective.

By Terry Palmer
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flight. You have to know the details of how to 
use the aircraft’s systems and equipment 
properly, how to maintain its airworthiness, 
and how to recognize and deal with failure 
modes. And you have to know them to the 
point of proficiency.

We are now accustomed to being surrounded 
by technology, and often we don’t take the time 
to properly learn every function of that tech-
nology. Some people might only use their 
phones for daily tasks such as calls, texts, and 
web browsing. When they need to figure out 
how to use a more complicated function, such 
as a three-way conference call, they google it 
or dig into the owner’s guide.

That’s fine for a phone but completely 
unacceptable when you are training to pilot a 
more complicated system such as an aircraft. 
Pilots need a complete understanding of the 
aircraft in order to make real-time decisions 

when problems may arise.
Pilots use simulator training to learn air-

craft-specific systems and procedures. They 
can also learn multifunction displays, digital 
cockpits, and enhanced visual systems. They 
can develop the ability to accurately operate 
the technology, fly the aircraft, and make the 
decisions necessary for a safe mission.

But many pilots pass check rides without 
being completely comfortable with all the 
functions in the digital cockpit equipment. In 
other words, they are not proficient.

There are several factors at work here. One 
is the firehose training model, which pours a 
huge amount of information onto the pilot in 
a short time—one of the least effective, yet 
all-too-common training methods.

Secondly, it is difficult to become proficient 
in technology without hands-on practice. 
Studying from a book or PowerPoint 

presentation does not provide the muscle 
memory required to become proficient with 
the equipment.

The challenge that we are facing is that there 
is so much more to learn and no additional 
time to do it. This has put a greater burden on 
both the pilot and the instructor, who both feel 
pressured to complete the training in less time 
than is necessary to create true proficiency.

Investing in Simulation Training
Today we need more training to get and stay 
proficient. This practice to proficiency is much 
more cost-effective in a simulated environment 
than in the aircraft itself, especially if it can be 
done in realistic scenarios that visually depict 
the uses and effects of the equipment. Simulation 
training should be a tool used by every operator, 
flight school, or private pilot.

Note: technically only simulation 

SIMULATOR TRAINING HITS ITS STRIDE continued
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ELEVATE YOUR MISSION AT PWC.CA

Simulator 101
There are three categories of simulation-based training devices currently used to provide flight 

simulation training. As simulators become more complex, they provide a more realistic training 

environment in terms of flight systems, visual displays, motion simulation, and cockpit environment.

Just as you look to buy the aircraft that most perfectly suits your mission requirements, you 

should invest in the simulated training environment that best suits your training needs. There is no one-size-fits-all solution.

Full Flight Simulators

The full flight simulator (FFS) is the most advanced type of flight 

simulation available to pilots and training institutions. An FFS has a 

motion base and includes a full replica of the cockpit of a specific 

make, model, and series of aircraft. All aerodynamics, flight controls, 

and systems must perform as the actual aircraft would in flight.

There are three levels of FFS available:

■■ FFS Level D: The highest level provides a motion platform capable of 

moving in all six directions, a visual system with a 180-degree view, 

and a number of motion, visual, and aural effects that enhance the 

realism of the cockpit environment.

■■ FFS Level C: This level has the same motion and visual capability as 

Level D but features fewer visual and aural effects.

■■ FFS Level B: This level has at least a three-axis motion platform and 

a visual system that responds to pilot input at a slower rate than the 

level C or D.

Flight Training Devices

A flight training device (FTD) is a usually a nonmotion trainer that 

replicates a specific aircraft, including instruments, equipment, panels, 

and controls, in an open or closed flight deck. Some newer FTDs have 

a motion base. Research has shown that an FTD that provides even 

subtle motion or aural cues, such as vibration seats, can match the 

immersive experience offered by a more expensive FFS.

Aircraft-specific flight training devices are designated by numbers 

rather than the letters that correspond to full-flight simulators:

■■ FTD Level 7, the highest level, has an enclosed flight deck and a 

fully operational aerodynamic program with all helicopter systems 

operational. All controls and switches replicate the feel of the aircraft. 

The visual system must provide cross-deck viewing from both pilots’ 

seats, and vibration cues enhance the realism of the training.

■■ FTD Level 6 is the same as Level 7 without the vibration cues.

■■ FTD Level 5 has at least one operating system, and the flight controls 

must be physical controls.

■■ FTD Level 4 has one operating system.

Aircraft Training Device

An aircraft training device (ATD) has a nonspecific cockpit. Significant 

developments in computer flight simulation and visual graphics 

capability have led to the increased use of ATDs in general aviation 

training. This evolving simulation technology provides effective training 

capabilities at reduced cost for flight schools.
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SIMULATOR TRAINING HITS ITS STRIDE continued

environments that offer motion are called 
simulators. However, outside of the training 
industry, most of us call any training device 
that seeks to duplicate the cockpit environment 
a simulator. Please see Simulator 101 on p. 
44 to learn about the different types of 
simulators.

Simulation training offers substantial benefits 
for operators, trainers, and trainees:
■■ 24/7 availability. All weather or environ-
ments are available, around the clock.

■■ No risk to aircraft. Trainees can safely 
practice emergency procedures that would 
result in damage to an aircraft.

■■ No risk to personnel. According to the 
FAA, training flights accounted for 25 acci-
dents in 2017.

■■ More realistic. Trainees can practice pro-
cedures and maneuvers to failure, past the 
point where an instructor in an aircraft would 
take control for safety, and trainers can 
introduce additional complications, such as 

weather or equipment malfunctions, as 
needed.

■■ More cost-effective. Simulator training 
does not increase your maintenance costs, 
burns no fuel, and aircraft are not diverted 
from generating revenue. Because any sce-
nario is instantly available and instantly 
replayable, no time is wasted on repositioning 
aircraft or waiting for appropriate 
conditions.

■■ Immediate feedback. Simulator training 
provides trainees with immediate feedback; 
training can be paused at any time for imme-
diate correction, repetition, or instruction.

A common question is “how much training 
do I need?” The regulators, aircraft manufac-
turers, or a company training manual might 
provide guidance for a specific aircraft or 
procedure. However, I encourage operators 
and pilots to really see these numbers as the 
minimum. Remember, proficiency is the goal.

The next question I get asked is “what should 
I train for?” The answer: train for the challenges 
in your specific operational environment. The 
National Transportation Safety Board specif-
ically recommends simulator training for:
■■ Emergency procedures, including autorota-
tions and recovery from unusual attitudes

■■ Scenario-based training tailored to the 
mission, including site-specific training on 
obstacles and terrain or flying in low-light 
conditions with night-vision goggles

■■ Degraded visual conditions, sound aeronau-
tical decision-making, and inadvertent IMC 
encounters.

Training for Highly Complex Aircraft
Training in a Level D simulator is most useful 
when the aircraft is highly complex, with 
integrated technology. It is also a vital resource 
for training in aircraft requiring an FAA type 
rating, such as the S-92 or AW139. It is also a 

Simulation Training Buyer’s Guide
Below is a list of some of training centers and flight schools that offer simulation training. Simulation manufacturers are also listed.

TRAINING CENTERS

Coptersafety

Finland | coptersafety.com

Certifications

–– EASA

–– FAA – in process

Simulators

–– AW139 Level D

–– H125 Level D

–– H145 Level D

–– Coming soon: AW169, AW189 

Level D

Additional Services

–– Full courses, including aircraft-

specific, IFR, human factors, 

night-vision goggles

–– Custom courses and dry 

leasing available

FlightSafety

UK, USA | flightsafety.com

Certifications

–– EASA

–– FAA

Simulators

–– AW139 Level D

–– Bell 212 Level D

–– Bell 412 Level D

–– Bell 430 Level D

–– EC130 Level D

–– EC135 Level D

–– EC145 Level D

–– S-70 Level D

–– S-76 Level D

–– S-92 Level D

Flight Training Devices

–– AS350

–– BH206

–– BH407

Additional Services

–– Full courses, including aircraft-

specific, IFR, human factors, 

night-vision goggles

–– Dry leasing available

HeliSim (Airbus, Thales)

France, USA | helisim.fr

Certifications

–– EASA

–– FAA

Simulators

–– AS332 Level D

–– H155 Level D

–– H175 Level D

–– H225 Level D

–– NH90 Level D

–– AS350 B3 Level B

–– Coming soon: H145, H160

Flight Training Devices

–– AS332

–– AS365

–– H225

Additional Services

–– Full courses, including aircraft-

specific, IFR, human factors, 

night-vision goggles

–– Custom courses and dry 

leasing available

Bell Training Academy

Spain, USA | bellflight.com/

support-and-service/training

Certifications

–– EASA

–– FAA

Simulators

–– Bell 407 Level B

–– Bell 429 Level D

–– Bell 525 Level D

Flight Training Devices

–– Bell 206

–– Bell 407

–– Bell 412

–– Bell 429

–– Bell 505

Additional Services

–– Full courses, including aircraft-

specific, IFR, human factors, 

night-vision goggles

Leonardo

USA, Italy | 

leonardocompany.com/

en/customer-support/

elicotteri-helicopter/

training-solutions/

rotorsim

Certifications

–– EASA

–– FAA

Simulators

–– AW109 Level B

–– AW139 Level D

–– AW169 Level D

–– AW189 Level D

Additional Services

–– Full courses, including 

aircraft-specific, IFR, human 

factors, night-vision goggles

FLIGHT SCHOOLS

Colorado Heli Ops

Broomfield, CO, USA | 

coloradoheliops.com

–– Elite advanced aircraft training 

device

–– Full courses using aircraft and 

simulation

–– Simulation supported pilot 

training

Hillsboro Aero Academy

Hillsboro, OR, USA | flyhaa.com

–– Frasca advanced aircraft 

training device

–– Full courses using aircraft and 

simulation

–– Simulation-supported pilot 

training

SIMULATOR
MANUFACTURERS

CAE

cae.com/civil-aviation

–– Level D simulators

Elite

flyelite.com

–– Advanced aircraft training 

devices

FlightSafety

flightsafety.com

–– Level D simulators

Frasca

frasca.com

–– Advanced aircraft training 

devices

–– Flight training devices

–– Level B simulators

–– Level D simulators

Thales

thalesgroup.com/en/activities/

market​-specific-solutions/

training-simulation

–– Flight training devices

–– Level D simulators

TRU

trusimulation.com

–– Flight training devices

–– Level D simulators

The challenge that we 
are facing is that there is 
so much more to learn 
and no additional time 
to do it.

17th Annual HFI Helicopter Industry
Career and Mentoring Fair at HAI HELI-EXPO®

Questions? Email careerfair@rotor.org.

If you’re looking for a new 
career or job opportunity in the 
international helicopter industry, 
plan to attend the career fair at 
HAI HELI-EXPO 2019.

One Day Only!Tue., March 5, 201910:30 AM – 5:00 PM

Exhibitors span all segments of the 
industry.

A list of exhibitors is online at 
rotor.org/careerfair. Admission to the 
career fair is free for job seekers. 

FREE ADMISSION FOR JOB SEEKERS
Georgia World Congress Center
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Delta Air Lines is offering opportunities for travel discounts 
for HAI HELI-EXPO 2019. Use Meeting Event Code NMRS6 
for discounts on round-trip � ights to and from Atlanta, 
February 24 – March 18, 2019.

Fly Delta to HAI HELI-EXPO 2019

Please note:
 • Not all fares are eligible for a discount
 • Discounts apply to round-trip travel only
 • Not valid with other discounts, certificates, coupons, or 

promotional offers
 • Fare rules determine eligibility

To � nd out if your Expo trip is eligible for discounts:
 • Book your flight on delta.com and use meeting event 

code NMRS6 OR
 • Call the Delta Meeting Network at 1.800.328.1111 

Mon. – Fri., 7:30 AM – 7:30 PM (CT) and refer to meeting 
event code NMRS6 (no service fee will be added to 
reservations booked and ticketed using the network)

BOOK NOW!

valuable training option for complex twin-engine 
aircraft in many of the complex mission profiles. 
Full-flight scenarios in both IFR and VFR are 
possible in Level D simulators.

In the Level D helicopter simulator arena, 
the leaders have been FlightSafety, CAE, TRU, 
and Thales. Their simulators have been installed 
in training centers around the world and are 
certified by many regulatory authorities.

Level D simulators provide an incredibly 
realistic training environment for those flying 

complex aircraft or high-risk missions, but 
training time in these devices can be equivalent 
in cost to training in an actual aircraft. However, 
there is a range of devices that deliver the 
substantial benefits of simulator training at a 
lower cost.

Training for Single-Engine Aircraft
The advanced avionics and flight procedures 
available in Level 6 and 7 FTDs are very useful 
for single-engine aircraft training. This level 

of simulation costs significantly less and is an 
affordable option for many operators. Quite 
often, the visual effects on these FTDs rival 
that of their larger Level D cousins. FTDs are 
often used as training for inadvertent entry 
into instrument meteorological conditions 
(IIMC) and basic IFR instrument 
procedures.

When looking at Level 6 and 7 FTDs with 
or without a motion base, Frasca has been the 
industry leader. Frasca’s FTDs are used around 
the world and provide all the functionality 
required for certification by regulators.

Ab Initio Training
Advanced aircraft training devices (AATDs) 
are very useful at the flight-school level for 
teaching procedures and for practicing flight 
maneuvers, start procedures, and checklists. 
They not only prepare the pilot for flight in the 
aircraft but provide a safe and cost-effective 
alternative for much-needed practice.

Basic desktop training models are also very 
useful for training on different types of avionics 
and checklist procedures. Sometimes desktop 
simulation is used to teach “differences training” 
that demonstrate the variations among the 
simulator and models with different technology 
or equipment installed. These devices can also 
be used by pilots with only analog experience 
to become familiar with digital cockpits.

As the flight schools prepare pilots for careers 
in aviation, desktop trainers are an affordable 
resource for practice time on advanced tech-
nology and digital cockpits A digital technology 
transition course could prepare new pilots for 
careers in many industry sectors and might 
also draw some experienced pilots that have 
been limited to analog cockpits. The ideal 
situation is to have a combination of hands-on 
training, practice equipment, and the time to 
practice to proficiency.

In some training situations, simply providing 
the aircraft on the ground for technology 
practice is very helpful. There are some large 
training providers and aircraft manufacturers 
that have added technology as a separate 
training segment. However, this has been 
mostly limited to some full-service training on 
the larger aircraft and a few factory courses.

It’s Worth More than the Credit
Originally operators looked for simulators to replace only 
the training required by the regulators. Therefore, much 
attention was paid to the amount of training credit offered 
by the different levels of simulation. Generally, only training 
in Level D simulators offers flight-hour credit. Operators, 
flight schools, and pilots are now realizing that the true value 
of training with simulation is not in the amount of credit 
issued by a regulator but rather in the resulting gains in 
proficiency.

A decade ago, only a small group of helicopter pilots 
trained in simulators. Aircraft manufacturers now have 
realized that providing this training is now a fundamental 
part of maintaining their customer base. There are new 
training centers opening worldwide, and a wide range of 
helicopter simulator options available.

Whether choosing a new helicopter or training for a rating, 
one of the challenges is to locate the appropriate simulators 
or training centers. The key is to know what type of simulator 
and training program fits your goals, operational require-
ments, and your budget. The aircraft manufacturer is usually 
a good resource for this information.

There is no one-size-fits-all answer to simulator training. 

But there is an answer that will fit most operations and 
budgets—and, as the NTSB has stated, “Consistent, stan-
dardized simulator training will help prepare pilots for the 
unexpected and will decrease the risk of an accident.”

To get the most out of your investment in simulator 
training, develop specific goals for the training that match 
your operational challenges. Then research the most cost
effective means to meet those goals. There are many resources 
to help you get started in building an effective simulator 
training program—and eventually a safer flight operation. 

SIMULATOR TRAINING HITS ITS STRIDE continued

caption  
caption 
caption 
caption

CURRENT PARTNERS

Your HAI 
Membership Pays
HAI’s Partner Services saves 

you money.

Log onto rotor.org and look 
for Partner Services under 

the Members tab to save on 
products and services for 

your helicopter operations.

Visit rotor.org
for Special Deals for HAI Members

Winter 2019 ROTOR  4948  ROTOR Winter 2019


