DISCUSS
Land as soon as possible

Landing at the first site at which a safe landing can be made.

Begin approach to nearest safe landing site

Recite proper procedural steps for emergency

Remind co-pilot to transmit Pan/Mayday call and complete land checklist

Land as soon as practicable

Extended flight not recommended. Landing site & duration of flight at discretion of PIC.
Recite critical steps and ask copilot to break out PCL for backup

Advise co-pilot of appropriate landing site choice
MAYDAY/PAN report

PanPan:
uncertainty or alert, followed by nature of the urgency

Mayday:
indicates imminent and grave danger and that assistance is required

ISPI FORMAT

RI syllabus

Crew coordination during emergencies

Stuff we brief in the Natops brief (system, aircraft emergencies)
Single instrument indications

ENGINE OIL SYSTEM MALFUNCTIONS

On Ground:



If oil pressure is 130 to 150, do not accelerate engine until within limits



If oil pressure is greater than 150, shutdown


Airborne:



If pressure not within normal, or fluctuates:  Land as soon as possible



If temperature exceeds red line: Land as soon as possible



If temperature fluctuates or falls to zero: Land as soon as practical
TRANSMISSION OIL SYSTEM MALFUNCTIONS

On Ground:



If oil pressure is 50 to 70, do not accelerate engine until within limits



If oil pressure is greater than 70, shutdown


Airborne:



If pressure not within normal, or fluctuates:  Land as soon as possible



If temperature exceeds red line: Land as soon as possible



If temperature fluctuates or falls to zero: Land as soon as practical
TACH/GEN MALFUNCTIONS

If Nr or Nf indications peg or fluctuate and all other instruments are normal



Land as soon as practicable using other instruments

If Ng falls to zero or fails to rise and fall with power changes:



Monitor other engine instruments.



Avoid high power settings



Land as soon as practicable


Failure of Ng usually accompanied by engine out warning horn and light.
TOT MALFUNCTIONS

If TOT falls to zero or fails to rise and fall with power changes:



Monitor other engine instruments



Avoid high power settings



Land as soon as practicable
OVERTORQUE/OVERTEMP/OVERSPEED

If any of the above are observed



Land as soon as possible
TORQUE MALFUNCTIONS

If digital torque meter is low or falls to zero with corresponding digital readout than a torque line has possibly ruptured.



Monitor engine instruments



Land as soon as possible


If the indicator falls to zero and the digital readout is blank, loss of electric power



Monitor engine instruments



Check TRQ circuit breaker  IN



Land as soon as practicable


Minor torque fluctuations are normal
In flight malfunctions when IMC

GET VMC!!!!!!!!!
INTRODUCE

Main drive shaft failure
INDICATIONS: Nr decreasing, Nf/Ng rpm increasing, left yaw, loud bang/noise

PROCEDURE:


*AUTOROTATE


*TWIST GRIP

ADJUST to maintain Nf/Ng in operating range


WARNING: engine must continue to operate to provide tail rotor drive. Nf>80



when on deck:


*EMERGENCY SHUTDOWN
COMPLETE

Hydraulic system failure

NOTE:
odd or unusual stick forces will be felt in boost off situation.  Sliding land is rec.

IND:
Hydraulic pressure light, increased force required, feeback

PROCEDURE:


*AIRSPEED



ADJUST TO COMFORTABLE LEVEL


*HYDRAULIC BOOST SWITCH
CHECK ON


*HYD BOOST C/B


OUT



if system is restored:


LAND AS SOON AS PRACTICABLE



if system is not restored:


HYD BOOST C/B


IN


HYDRAULIC BOOST SWITCH
OFF

C
FORCE TRIM (FT)


ON

C
AFCS STAB



ON

C
AFCS ALT



OFF


LAND AS SOON AS PRACTICABLE

Hydraulic power cylinder malfunction

IND:
Cyclic/collective control displaces to abnormal position, pilot control is dif or imp

PROCEDURE:


*HYDRAULIC BOOST SWITCH
OFF


WARNING:  will not secure if HYD BOOST C/B is out


*HELICOPTER


REGAIN CONTROL


ADJUST A/S TO COMFORT


*LAND AS SOON AS POSSIBLE


WARNING:  if elect failure occurs, system will reenergize in malfunction mode.

Engine failure

INDICATIONS: Nr decrease, Rapid settling, left yaw, low rotor rpm engine out lighthorn

HIGH AIRSPEED and LOW ALTITUDE


*CYCLIC
IMMEDIATELY APPLY AFT


*AUTOROTATE


WARNING:
rapid cyclic movement should be avoided to preclude mast bump

IN FLIGHT


*AUTOROTATE


*SHOLDER HARNESS
LOC


CREW/PAX


ALERT


MAYDAY


TRANSMIT


SQUAWK


EMERGENCY

Engine restart in flight

PROCEDURES:


*AUTOROTATE


*FUEL VALVE
CHECK ON


*STARTER

ENGAGE


CAUTION:
if Ng goes below 15%, close twist grip and perform normal start

NOTE:
Ng will not decrease below minimum start speed within 10s due to ram air effect.  Twist grip can be left in full open since fuel flow during the start will be on normal schedule


if light off occurs:

*LAND AS SOON AS POSSIBLE

CAUTION:
Do not attempt to start above 12000 feet as TOT too fast to control

Compressor stall

INDICATIONS: popping or rumbling noise, vibrations, rapid rise in TOT, Ng fluc.

WARNING: be prepared for complete power loss.

PROCEDURES:


*COLLECTIVE
REDUCE (maintain Nr within limts)


NOTE:
slight power reduction will often eliminate compressor stalls


*REDUCE SEVERITY OF MANEUVER



if TOT is within limits:


*LAND AS SOON AS POSSIBLE



if TOT not within limits:


*TWIST GRIP
REDUCE to maintain TOT within limits.


*CHECK POWER AVAILABLE with Nr in limits.



if power is not sufficient:


*AUTOROTATE


if power is sufficient:


*LAND AS SOON AS POSSIBLE


WARNING: when accel engine during engagement exceeding 40% may induce it


NOTE:
mild compressor stalls may occur that will allow powerd flight if TOT ok

Torquemeter malfunction

SEE ABOVE

Loss of tail rotor thrust in flight

Causes:  Tail rotor driveshaft severed, Loss of tail rotor blades

Reaction:  nose will swing to the right in a hover/sideslip in forward flight.

Procedures in a hover:


Twist grip
CLOSE


Cyclic

ELINATE DRIFT


Collective
Increase to cushion landing

Procedures during transition to forward flight:


Twist grip
CLOSE

Cyclic

ELIMINATE SIDEWARD DRIFT


Collective
Increase to cushion landing

Procedures at altitude:


If right rotation is controllable by reducing power to maintain 50 to 70kts:



Set up for auto to a suitable landing area



Autorotate



Twist grip
CLOSE


If right rotation is not controllable at 50 to 70 kts:



Autorotate



Twist grip
CLOSE
Vibration analysis

Low freq:  Either one or two per revolution, are originated by main rotor.


One per rev vibrations are of two basic types



Vertical: Caused by one blade developing more lift than the other

Lateral:  Caused by an unbalance of the main rotor because of a dif in weight (spanwise) or the misalignment of the blades (chordwise)


Rigidly controlled manufacturing processes eliminate all but minor dif in blades.

Theses minor differences may affect vibration level and are reduced by trim tabs, blade pitch settings, or small balance adjustments.

Sometimes during steep turn, one blade may pop out of track causing vertical 1per


This conditions indicates excessive trim tab setting differential.  Roll blade

Two per rev vibrations are inherent to all two bladed rotor systems.


Normal two per rev threshold is about 100-110 knots.  Faster=worse.

Med freq:  Occur at freq of 4 and 6 per rev.  Inherent with main rotor system.

An increase in the level of these caused by change in capability of fuselage to absorb vibrations or a loose airframe component, vibrating at same freq.

High freq:  Can be caused by anything in the A/C that rotates or vibrates at a speed equal to or greater than that of the tail rotor.  

Too fast to count.  Fell like a buzz. 

May come from the Engine, driveshaft, improperly functioning couplings, dry bearings, out of track tail rotor.

If they exist, it is recommended that land and a crewmember attempt to locate the source. (area where highest amplitude exists is usually location of source)
PRACTICE
Checklists
Comm Procedures

ITO

Abnormal starts

Hot start

TOT exceeds limits,  TOT digital display and TOT caution light flashes (twice per second)


NOTE: any of the following could indicate a hot start:

Excessive rise in TOT,  TOT accelerates through 840 degrees, Battery voltage stabilized below 17 volts when starter is engaged.


Procedure:



*TWIST GRIP
CLOSE



*FUEL VALVE
OFF



*STARTER

SECURE after TOT stable below 400



*BAT Switch

OFF


CAUTION:  Do not allow TOT above 810 for >10s or above 927 for any time


NOTE:  Use APU for subsequent start attempts after aborted starts if TOT ok

Hung start

Ng rises slowly and stabilizes below 50%, TOT rises more slowly than normal


Procedure:



*TWIST GRIP
CLOSE



*FUEL VALVE
OFF



*STARTER

SECURE after TOT stable below 400



*BAT Switch

OFF

No start

If Ng rose but never got 15% then get APU.  No rise may indicate bad starter.

Procedure:

* STARTER OFF
Igniter failure

TOT does not rise after twist grip is rotated to flight idle, Ng does not rise above 20 percent


Procedure:


*TWIST GRIP 
CLOSE



*FUEL VALVE 
OFF



*STARTER

SECURE



*BAT Switch

OFF (when Ng is zero)

Engine fire on start

Fire Warning Light, Smoke, Fire, Indications from Fire Guard


Procedure:



*TWIST GRIP
CLOSE



*FUEL VALVE
OFF



*BAT Switch

OFF


C
*ROTOR BRAKE
ENGAGE



*HELICOPTER
EXIT and use fire bottles or get clear.


WARNING:
Beware of rotor blades after exiting A/C

Engine overspeed (Nf) and rotor RPM (Nr)

INDICATIONS:  Nr, Nf, Ng, TOT, Right Yaw, or Engine Noise increases.

PROCEDURES:


*COLLECTIVE
INCREASE (to maintain Nr in op range)


*TWIST GRIP
REDUCE (to maintain Nf in op range)

NOTE: Nf overspeed must be continually controlled by collective and twist grip


*COLLECTIVE/GRIP
READJUST


*LAND AS SOON AS POSSIBLE
Sprag clutch slippage

May occur following power off maneuvers when Nr and Nf have been split.

INDICATIONS:  Nf higher than Nr, Low torque, Ng and TOT lower than normal.

PROCEDURES:


*AUTOROTATE


*TWIST GRIP

FLIGHT IDLE



if time and altitude permit


*TWIST GRIP

SMOOTHLY ROTATE TO FULL OPEN



if Nf/Nr are married:


*COLLECTIVE

INCREASE



if sprag clutch continues to slip


*AUTOROTATE


*TWIST GRIP

CLOSED



if sprag clutch reengages:


*LAND AS SOON AS POSSIBLE

CAUTION:  after landing, ensure twist grip to prevent damage from sudden reengage.

NOTE:  Multiple attempts to reengage sprag clutch are permitted
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