Attachment 3 to Appendix A to Part 60--

SIMULATOR SUBJECTIVE TESTS



1.  DISCUSSION.
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Begin Information

a.
The subjective tests provide a basis for evaluating the capability of the simulator to perform over a typical utilization period; determining that the simulator satisfactorily meets the appropriate training/testing/checking objectives and competently simulates each required maneuver, procedure, or task; and verifying correct operation of the simulator controls, instruments, and systems.  The items in the list of operations tasks are for simulator evaluation purposes only.  They must not be used to limit or exceed the authorizations for use of a given level of simulator as found in the Pilot Qualification Performance Standards or as may be approved by the TPAA.  All items in the following paragraphs are subject to an examination of function.

b.
The List of Operations Tasks in paragraph 2 of this attachment addresses pilot functions, including maneuvers and procedures (called flight tasks), and is divided by flight phases.  The performance of these tasks by the NSPM includes an operational examination of the visual system and special effects.  There are flight tasks included to address some features of advanced technology airplanes and innovative training programs.  For example, "high angle-of-attack maneuvering" is included to provide a required alternative to "approach to stalls" for airplanes employing flight envelope protection functions.  

c.
The List of Simulator Systems in paragraph 3 of this attachment addresses the overall function and control of the simulator including the various simulated environmental conditions; simulated airplane system operation (normal, abnormal, and emergency); visual system displays; and special effects necessary to meet flightcrew training, evaluation, or flight experience requirements.

d.
All simulated airplane systems functions will be assessed for normal and, where appropriate, alternate operations.  Normal, abnormal, and emergency operations associated with a flight phase will be assessed during the evaluation of flight tasks or events within that flight phase.  Simulated airplane systems are listed separately under "Any Flight Phase" to ensure appropriate attention to systems checks.  Operational navigation systems (including inertial navigation systems, global positioning systems, or other long-range systems) and the associated electronic display systems will be evaluated if installed. The NSP pilot will include in his report to the TPAA, the effect of the system operation and any system limitation.

e.
Simulators demonstrating a satisfactory circling approach will be recommended for approval for the circling approach maneuver as determined by the TPAA in the sponsor’s FAA-approved flight training program.  To be considered satisfactory here, the circling approach will be flown at maximum gross weight for landing, with minimum visibility, and must allow proper alignment with a landing runway at least 90( different from the instrument approach course while allowing the pilot to keep an identifiable portion of the airport in sight throughout the maneuver (reference - 14CFR, §91.175(e)).

At the request of the TPAA, the NSP Pilot may assess the simulator for a special aspect of a sponsor's training program during the functions and subjective portion of an evaluation.  Such an assessment may include a portion of a Line Oriented Flight Training (LOFT) scenario or special emphasis items in the sponsor's training program.  Unless directly related to a requirement for the qualification level, the results of such an evaluation would not affect the qualification of the simulator.

End Information



2.  LIST OF OPERATIONS TASKS  
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Begin QPS Requirements

The NSPM will evaluate the simulator in the following Operations Tasks, as applicable to the airplane and simulator level, using the sponsor’s approved manuals and checklists.

a.Preparation for Flight.  

Preflight.  Accomplish a functions check of all installed switches, indicators, systems, and equipment at all crewmembers' and instructors' stations, and determine that the cockpit design and functions replicate the appropriate airplane.

b.Surface Operations (Pre-Takeoff).  

(1)  Engine start.

(a)  Normal start.

(b)  Alternate start operations.

(c)  Abnormal starts and shutdowns (hot start, hung start, etc.).

(2)  Pushback / Powerback.

(3)  Taxi

(a)  Thrust response.  

(b)  Power lever friction.

(c)  Ground handling.

(d)  Nosewheel scuffing.

(e)  Brake operation (normal and alternate/emergency).

(f)  Ground hazard.

(g)  Surface Movement and Guidance System (SMGS).

(h)  Other.

c.Takeoff. 

(1)  Normal. (Day, Night, Dusk (or Twilight))

(a)  Propulsion system checks (e.g.,engine parameter relationships; propeller and mixture controls).

(b)  Airplane acceleration characteristics.

(c)  Nosewheel and rudder steering.

(d)  Crosswind (maximum demonstrated).

(e)  Special performance.

(f)  Lowest visibility takeoff.

(g)  Landing gear, wing flap, leading edge device operation.

(h)  Other.

(2)  Abnormal/Emergency.

(a)  Rejected, with brake fade (if applicable) due to rising brake temperature.

(b)  Rejected, special performance.

(c)  With propulsion system malfunction:

(i)   prior to V1 (decision) speed.

(ii)  between V1 and Vr (rotation speed).

(iii) between Vr and 500 feet above ground level.

(d)  Flight control system failure modes.

(e)  Other.

d.Inflight Operation.

(1)  Climb.

(a)  Normal.

(b)  One engine inoperative operations.

(c)  Other.

(2)  Cruise.

(a)  Performance characteristics (speed vs. power).

(b)  Normal turns and turns with/without spoilers (speed brake) deployed.

(c)  High altitude handling.

(d)  High indicated airspeed handling, over-speed warning.

(e)  Mach effects on control and trim.

(f)  Normal and steep turns.

(g)  Performance turns.

(h)  Approach to stalls in the following configurations:

(i)   cruise; 

(ii)  takeoff or approach; and 

(iii) landing.

(i)  High angle of attack maneuvers in the following configurations:

(i)   cruise; 

(ii)  takeoff or approach; and 

(iii) landing.

(j)  Inflight engine shutdown.

(k)  Inflight engine restart.

(l)  Maneuvering with one or more engines inoperative, as applicable.

(m)  Slow flight.

(n)  Specific flight characteristics.

(o)  Manual flight control reversion (i.e., loss of all flight control power).

(p)  Other flight control system failure modes.

(q)  Holding.

(r)  Airborne hazard.

(s)  Operations during icing conditions.

(t)  Upset / disturbance recovery.

(u)  Unusual attitude recovery.

(v)  Traffic alert and collision avoidance.

(w)  Effects of airframe icing.

(x)  Other.

(3)  Descent.

(a)  Normal.

(b)  Maximum rate (clean, with speedbrake extended, etc.) and recovery.

(c)  Flight Control System Failure Modes (e.g., manual flight control reversion; split controls, etc.).

(d)  High rate of sink and recovery.

(e)  Other.

e.  Approaches.  

(1)  Instrument Approach Maneuvers.

(a)  Non-precision:

(i)  Non-Directional Beacon (NDB).

(ii)  VHF Omni-Range (VOR), Area Navigation (RNAV), Tactical Air Navigation (TACAN).

(iii) Distance Measuring Equipment, Arc (DME ARC).

(iv) ILS Localizer Back Course (LOC/BC).

(v)  Localizer Directional Aid (LDA), ILS Front Course Localizer (LOC), Simplified Direction Facility (SDF).

(vi) Airport Surveillance Radar (ASR).

(vii) Global Positioning System (GPS).

(viii) With one engine inoperative.

(ix)  Missed approach.

(b)  Precision:

(i) Instrument Landing System (ILS)

A.  Category I published:  

i.  Manually controlled with and without flight director to 100 feet below published decision height.

ii.  With maximum demonstrated crosswind.

iii.  With windshear.

iv.  One engine inoperative.

B.  Category II published:

i.  With and without use of autopilot, autothrottle, and autoland, as applicable.

ii.  One engine inoperative..

C.  Category III published:

i.  With minimum/standby electrical power.

ii.  With generator/alternator failure (transient).

iii.  With 10 knot tail wind.

iv.  With 10 knot crosswind.

v.  Rollout.

vi.  One engine inoperative.

D.  Missed approach.

i.  All engines operating.

ii.  One engine inoperative.

(ii)  Precision Approach Radar (PAR)

A.  Normal.

B.  With crosswind.

C.  With one engine inoperative.

D.  Missed approach.

(iii) Digital Global Positioning System (DGPS)

A.  Normal.

B. With crosswind.

C.  With one engine inoperative.

D.  Missed approach.

(iv)  Microwave landing system (MLS).

A.  Normal.

B.  With crosswind.

C.  With one engine inoperative.

D.  Missed approach.

(v)  Steep Glide Path.

A.  Normal.

B. ith crosswind.

C.  With one engine inoperative.

D.  Missed approach.

(2)  Visual Approach Maneuvers.

(a)  Abnormal wing flaps/slats.

(b)  Without glide slope guidance or visual vertical flightpath aid.

(3)  Abnormal/emergency.

(a)  With one engine inoperative.

(b)  With standby (or minimum) electric/hydraulic power.

(c)  With longitudinal trim malfunction.

(d)  With jammed or mis-trimmed horizontal stabilizer.

(e)  With lateral-directional trim malfunction.

(f)  With worst case failure of flight control system (most significant degradation of the computer controlled airplane which is not extremely improbable).

(g)  Other flight control system failure modes as dictated by training program.

(h)  Land and hold short operations.

(i)  Other.

f.   Missed approach.

(1)  Manual.

(2)  Automatic (if applicable).

g.Visual Segment and Landing.

(1)  Normal (Night visual scene for Level A and Level B simulators; Night and Dusk (or Twilight) visual scenes for Level C simulators; and Night, Dusk (or Twilight), and Daylight visual scenes for Level D simulators.)


(a)  From visual traffic pattern.


(b)  From non-precision approach.


(c)  From precision approach.


(d)  With maximum demonstrated crosswind.


(e)  From circling approach.

(2)Abnormal/emergency.

(a)  With engine(s) inoperative – 

(i)   for 2-engine airplanes, one engine inoperative.

(ii)  for 3-engine airplanes, one wing-mounted and the center engine inoperative.

(iii) for other multi-engine airplanes, a 50% power loss on one side of the airplane.

(b)  Rejected landing.

(c)  With standby (or minimum) electric/hydraulic power.

(d)  With longitudinal trim malfunction 

(e)  With jammed or mis-trimmed horizontal stabilizer.

(f)  With lateral-directional trim malfunction.

(g)  With worst case failure of flight control system (most significant degradation of the computer controlled airplane which is not extremely improbable).

(h)  Other flight control system failure modes as dictated by training program.

(i)  Land and hold short operations.

(j)  Other.

h. Windshear.

(1)  Takeoff.

(2)  Climb.

(3)  Approach.

i.
Surface Operations (Post Landing).

(1)  Landing roll.

(2)  Spoiler operation.

(3)  Reverse thrust operation.

(4)  Wheel brake operation.

(5)  Ground hazard.

(6)  Surface Movement and Guidance System (SMGS).

(7)  Other.

j. Any Flight Phase.  

(1)  Air conditioning.

(2)  Anti-icing/deicing.

(3)  Auxiliary powerplant.

(4)  Communications.

(5)  Electrical.

(6)  Fire detection and suppression.

(7)  Flaps/Slats.

(8)  Flight controls (including spoiler/speedbrake).

(9)  Fuel and oil.

(10) Hydraulic.


(11)  Landing gear.

(12)Oxygen.

(13) Pneumatic.

(14) Propulsion System.

(15) Pressurization.

(16) Flight management and guidance systems.

(17) Automatic landing aids.

(18) Automatic pilot.

(19) Thrust management/auto-throttle.

(20) Flight data displays.

(21) Flight management computers.

(22) Flight director/system displays.

(23) Flight Instruments.

(24) Heads-up flight guidance system.

(25) Navigation systems.

(26) Weather radar system.

(27) Stall warning/avoidance.

(28) Stability and control augmentation.

(29) ACARS.

(30) Other

k.
Engine Shutdown and Parking.

(1) Systems operation.

(2) Parking brake operation.

End QPS Requirements







3. List of Simulator Systems.


Q
P
S

R
E
Q
U
I
R
E
M
E
N
T
S



Begin QPS Requirements
a  .Instructor Operating Station (IOS).

(1)  Power switch(es).

(2)  Airplane conditions.

(a)  Gross weight, center of gravity, fuel loading and allocation, etc.

(b)  Airplane systems status. 

(c)  Ground crew functions (e.g., external power connections, push back, etc.)

(d)  Other.

(3)  Airports.

(a)  Number and selection.

(b)  Runway selection.

(c)  Runway surface condition (e.g., rough, smooth, icy, wet, dry, etc.)

(d)  Preset positions (e.g. ramp, gate, #1 for takeoff, takeoff position, over FAF, etc.)

(e)  Lighting controls.

(f)  Other.

(4)Environmental controls.

(a)  Clouds (base and tops).

(b)  Visibility (statute miles (kilometers)).

(c)  Runway visual range (in feet (meters)).

(d)  Temperature.

(e)  Climate conditions (e.g., ice, snow, rain, etc.).

(f)  Wind speed and direction.

(g)  Windshear. 

(h)  Other.

(5)  Airplane system malfunctions.

(a)  Insertion / deletion.

(b)  Problem clear.

(c)  Other

(6)  Locks, Freezes, and repositioning.

(a)  Problem (all) freeze / release.

(b)  Position (geographic) freeze / release.

(c)  Repositioning (locations, freezes, and releases).

(d)  Two times or one-half ground speed control.

(e)  Other

(7)  Remote IOS.

(8)  Other.

b.Sound Controls.  On / off / rheostat

c.Motion / Control Loading System.

(1)  On / off / emergency stop.

(2)  Crosstalk (motion response in a given degree of freedom not perceptible in other degrees of freedom).

(3)  Smoothness (no perceptible “turn-around bump” as the direction of motion reverses with the simulator being “flown” normally).

d.Observer Stations.

(1)  Position.

(2)  Adjustments.

(3)  Positive seat restraint system.

End QPS Requirements
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