CHAPTER 9

EMERGENCYPROCEDURES

SECTION I. HELICOPTER SYSTEMS

9-1. HELICOPTER SYSTEMS.

This section describes the helicopter systems

emergencies that may reasonably be expected to occur

and presents the procedures to be followed.

Emergency operation of mission equipment is

contained in this chapter insofar as its use affects

safety of flight. Emergency procedures are given in list

form when applicable. A condensed version of these

procedures is contained in the condensed checklist, TM

55-1520-248-CL.

9-2. IMMEDIATE ACTION EMERGENCY

STEPS.

Those steps that must be performed immediately in an

emergency are underlined. These steps must be

performed without reference to the checklist. When the

situation permits, non-underlined steps will be

accomplished with use of the checklist.

NOTE

The urgency of certain emergencies

requires immediate and instinctive action by

the pilot. The most important single

consideration is helicopter control. All

procedures are subordinate to this

requirement.

If time permits during a critical emergency perform the

following:

1. External stores/cargo - Jettison (if required).

2. EMER COMM switch - Active.

3. MAYDAY call - Transmit.

4. Transponder - Set to emergency.

5. Shoulder harness - Lock.

9-3. DEFINITION OF EMERGENCY TERMS.

For the purpose of standardization, the following

definitions shall apply:

a. The term LAND AS SOON AS POSSIBLE is

defined as executing a landing at the nearest suitable

landing area (e.g., open field) without delay. (The

primary consideration is to assure the survival of the

occupants.)

b. The term LAND AS SOON AS PRACTICABLE is

defined as executing a landing at a suitable landing

area. (The primary consideration is the urgency of the

emergency.)

c. The term AUTOROTATE is defined as adjusting

the flight controls as necessary to establish an

autorotational descent and landing.

d. The term EMER SHUTDOWN is defined as

engine shutdown without delay as follows:

1. Throttle - Close.

2. FUEL VALVE handle - OFF.

WARNING

Complete loss of DC power (both

generators and both batteries) will result

in loss of rotor RPM indications and the

loss of both automatic fuel control

systems. Therefore, engine RPM will

rapidly increase and, if not controlled,

exceed operating limits.

3. BATT switches - OFF. Before turning the

battery switch off during in-flight emergencies

requiring EMER SHUTDOWN, the pilot should

consider MAYDAY call, transponder

emergency, and the possible adverse effects

of total electrical failure.

e. The term FADEC MANUAL OPERATION

PERFORM is defined as manually controlling the RPM

with the collective and throttle as necessary as follows:

1. Throttle - Reduce.

4. Throttle and collective - Adjust to maintain

RPM within limits.

2. AUTO/MAN switch - MAN (when appropriate

for the situation, if not already in MAN).

3. Collective - Adjust to maintain RPM within

limits.

5. Land as soon as practicable.

If any limitations are exceeded:

6. Land as soon as possible.

WARNING

LOW ROTOR RPM

Verify condition, Adjust collective.
HIGH ROTOR RPM

Verify condition, Adjust collective.
ENGINE OUT


Verify condition, Autorotate.
XMSN OVER TRQ

Land as soon as possible.
TGT OVER TEMP

Land as soon as possible.
ENG OVER TRQ

Verify condition. If limits are exceeded - Land as soon as

possible.
LOW FUEL PRES

Refer to emergency procedure.

FADEC FAIL


Refer to emergency procedure.

FADEC MANUAL

Refer to emergency procedure.

TABLE 9-1. WARNING MESSAGES AND ACTIONS REQUIRED

ACTION

TABLE 9-2. CAUTION MESSAGES AND ACTIONS REQUIRED

CAUTION ACTION

AC GEN FAIL Refer to emergency procedure.

ADU FAIL

AHRS FAIL

Refer to emergency procedure.

Refer to emergency procedure.

BATT CHGR FAIL Land as soon as practicable.

CHIPS ENG FREEWHEEL If no successful burnoff - Land as soon as possible.

CHIPS ENG LOWER If no successful burnoff - Land as soon as possible.

CHIPS ENG UPPER If no successful burnoff - Land as soon as possible.

CHIPS T/R GRBX If no successful burnoff - Land as soon as possible.

CHIPS XMSN SUMP If no successful burnoff - Land as soon as possible.

CHIPS XMSN UPPER If no successful burnoff - Land as soon as possible.

DC GEN FAIL Refer to emergency procedure.

CAUTION

TABLE 9-2. CAUTION MESSAGES AND ACTIONS REQUIRED (Cont)

[image: image1.wmf]Information/system status.

Refer to emergency procedure.

Adjust collective.

Refer to emergency procedure.
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lnformation/system status.

Land as soon practicable.

Land as soon as possible.
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ENG TRQ TIME LIM [ ]

FUEL BOOST FAIL

FUEL CONT
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FUEL LOW
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HF RADIO FAIL

HIGH OIL PRESS ENG

HIGH OIL TEMP ENG

HIGH OIL TEMP XMSN

HIGH TEMP T/R GRBX

*HIGH TGT TIME LIM [ ]

*HIGH TORQUE TIME LIM [ ]

HOT BATT 1

HOT BATT 2

HOT BATT 1 & 2

IFF FAIL

IFF MODE 4 FAIL

INS FAIL

INV FAIL

IR JAMMER INOP
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LEFT MCPU FAIL

LOW ALTITUDE

LOW HYD PRESS

LOW OIL PRESS ENG

LOW OIL PRESS XMSN

LOW OIL QUANTITY ENG

*MAST TRQ TIME LIM [ ]

MISSILE UNLATCHED

OIL BYP ENG

P/R DISENG

RECT FAIL

RIGHT MCPU FAIL

ACTION

CAUTION ACTION

SCAS DISENG Refer to SCAS failure emergency procedure.

TGT 5 MIN LIM [ ] Adjust collective

* TGT 30 MIN LIM [ ] Adjust collective

WEAPONS FAIL Information/system status.

YAW DISENG Refer to SCAS failure emergency procedure.

*The time displayed in brackets

is a cumulative time not

dependant on a given time

period. Up to 99 seconds can be

displayed.

TABLE 9-3. ADVISORY MESSAGES AND ACTIONS REQUIRED (CONT)

ADVISORY ACTION

ALARM ONE LABEL              

    Information/system status.

ALARM                                  

    Information/system status.

ASE FAIL                              
                 Information/system status. 

CARGO HOOK ARMED            

  Information/system status.

CODE NOT ACCEPTED          

  Information/system status.

DATA LOADER FAIL                

  Information/system status.

DTS FAIL                                  

  Information/system status.

EGI BATT LOW                        

  Refer to emergency procedure.

FADEC DEGRADE                  

  Refer to emergency procedure.

FADEC MAINT                         

  FADEC requires maintenance action.

FUEL CONTROL 


  Information/system status.

GPS FAIL



  Information/system status.

GPS DIVERGENT 


  Information/system status.

HVR DEGRADED


 Refer to emergency procedure.

IFM FAIL 



 Information/system status.

IMAGE RECEIVED 


 Information/system status.

INVALID COMMAND 


 Information/system status.

LASER CODE MISMATCH 

 Information/system status.

LAUNCHER(S) SAFED


 Information/system status.

LEFT COOLANT LOW


 Information/system status.

TM 55-1520-248-10

TABLE 9-3. ADVISORY MESSAGES AND ACTIONS REQUIRED (CONT) (Cont)

ADVISORY ACTION

LEFT LAUNCHER FAIL


 Information/system status.

MISSILE ALERT


 Information/system status.

MISSILE ALERT –


 Al Information/system status.

MISSILE ALERT –


 SAM Information/system status.

MMS FAIL 



Information/system status.

MMS VIDEO NOT AVAIL

 Information/system status.

MOIST VTR TAPE


 Information/system status.

NO AUTO START 


A detected failure may/will hinder auto start.

NO CODE



 Information/system status.

P(Y) CODE INVALID


 Information/system status.

RHE FAIL



 Information/system status.

RIGHT COOLANT LOW


 Information/system status.

RIGHT LAUNCHER FAIL

 Information/system status.

RMS




 Information/system status.

TIMER ONE LABEL


 Information/system status.

TIMER 




Information/system status.

VDU FAIL



 Information/system status.

VTR FAIL



 Information/system status.

VTR HEAD CONTAMINATED

 Information/system status.

VTR TAPE FULL


 Information/system status.

WEAPONS FAIL


 Information/system status.

WEDGE CONSTANT ZERO

 Information/system status.

WPN NOT ACTIONED


 Information/system status.

WPN NOT ARMED 


WPN NOT SELECTED Information/system status.

9-4. AFTER EMERGENCY ACTION. 9-5. EMERGENCY EQUIPMENT.

After a malfunction of equipment has occurred, A fire extinguisher is mounted on the left side of center

appropriate emergency actions have been taken, and post behind CPO or passenger seat. A first aid kit Is

the helicopter is on the ground, an entry shall be made mounted on the right side of the center post behind the

in Remarks section of DA Form 2408-13 describing the pilot seat (fig. 9-1).

malfunction. Ground and flight operations shall be

discontinued until action has been taken.

9-6. EMERGENCY EXITS.

Emergency exits are shown in fig. 9-1. Emergency exit

release handles are yellow. To exit the aircraft in the

event Of an emergency, first attempt to open doors If

doors will not open. use emergency jettison handles.

The crew doors can be jettisoned by pulling the yellow

handles to the aft position. If doors will not jettison.

break plexiglass to exit the aircraft

9-7. ENGINE MALFUNCTION – PARTIAL OR

COMPLETE POWER LOSS.

WARNING

Do not respond to the RPM audio and/or

display on MFD and/or MPD without first

confirming engine (fallure by observing

one or more of the other indications.

Normal indications signify that the

engine is functioning properly and that

there is a malfunction in the engine or

rotor sensing system(s).

a. Indications. The indictions of an engine

malfunction. either a partial power loss or complete

power loss. are a left yaw (caused by the reduction in

torque applied to the main rotor). a drop in engine RPM

(NG) and (NP). a drop in rotor RPM (NR), LOW RPM

ROTOR warning message on MFD. low RPM audio,

ENGINE OUT warning message on MFD. engine out

audio alarm, and a change in engine noise.

b. Flight Characteristics. The characteristics and

reactions in this helicopter without power are similar to

those during a normal powered descent Full control

can be maintained with the helicopter in autorotational

descent Main rotor RPM decays rapidly unless

collective IS lowered immediately: deceleration attitude

and altitude IS critical.

c. Partial Power Condition. Under partial power

conditions. The engine may operate smoothly at

reduced power or it may operate erratically with

intermittent surges of power. In Instances where a

power loss IS experienced without accompanying power

surging, the helicopter may be flown at reduced power

lo a favorable landing area. Under this condition. the

pilot should always be prepared for a complete power

loss In the event a partial power condition IS

accompanied by erratic engine operation or power

surging. and flight IS to be continued. the throttle may

be adjusted in an attempt to correct the surging
condition. If flight IS not possible. close the throttle

completely and complete an autorotational landing.

d. Complete Power Loss. When the crew

experiences an engine failure. Immediate action I

required to make a Sale autorotative descent an

landing. Flight conducted within the caution area of the

height velocity diagram (fig. 9-2) exposes the helicopter

to a high probability of damage despite the best effort

of the pilot.

The attitude and airspeed at which the engine failure

occurs will dictate the action to be taken. After the

failure, main rotor RPM will decay rapidly and the

aircraft will yaw to the left. At gross weights above

5000 pounds, serious consideration should be given t

jettisoning the armament stores. During cruise at

airspeeds to Vne. reduce collective immediately t

regain NR and then adjust as necessary to attain an

maintain airspeed in the optimum range (fig. 9-3

normally between 55 and 80 KIAS.

A landing area must be selected immediately after an

engine failure, and control inputs made to fly to the

intended site. It is important that the autorational

landing be made into the wind. Throughout the descent

adjust collective as necessary to maintain NR within

normal range. Al high gross weights, the rotor will

rapidly overspeed and the collective must be used to

maintain the desired rotor RPM (fig. 5-1). NR should be

maintained at or slightly above 100 % to allow ample

RPM before touchdown. and desired trim maintained by

pedals

Main rotor RPM will increase momentarily when the

cyclic IS moved aft with no change in collective pitch

setting. An autorotative RPM of approximately 100 %

provides for a good rate of descent. NR above 105 %

will result in a higher than desired rate of descent. A’

approximately 100 feet AGL. use cyclic to decelerate

This reduces airspeed and rate of descent and Causes

an Increase in NR. The degree of increase depends

upon the amount and rate of deceleration. An increase

in NR can be desirable in that more inertial energy if

the rotor system will be available to cushion the

landing.

Ground contact should be made with minimum forward

speed. Some ground run IS permissible when landing lo

a prepared surface (runway or hard-surfaced road), but

if the only available landing area IS a rough sod field. a

more aggressive deceleration IS necessary and

touchdown speed should approach zero. In that Case. it

IS necessary to decelerate at a higher altitude and

assume a landing attitude at a higher altitude than

normal as well. lnitial pitch-pull may vary from 15 – 25

feet AGL, depending upon rate of descent and landing

attitude.

Should the engine failure occur at an OGE hover or low

airspeed, initial collective reduction may vary widely.

The objective is to reduce collective as necessary to

maintain NR within normal range. In some instances at

low altitude or low airspeed (and/or high gross weight),

settling may be so rapid that little can be done to avoid

a hard-impact landing. In that case, it is critical to

maintain a level landing attitude. Cushion the landing

with all remaining collective as the helicopter settles to

the ground.

e. Low Airspeed and Low Altitude. Under low

airspeed and low altitude conditions, the deceleration

capability is limited. caution should be used to avoid

striking the ground with the tail rotor. Initial collective

reduction will vary after an engine malfunction,

dependent upon the altitude and airspeed at the time of

occurrence. For example, collective pitch must be

decreased when an engine failure occurs at a hover in

ground effect; whereas, during cruise flight conditions,

altitude and airspeed are sufficient for a significant

reduction in collective pitch, thereby, allowing rotor

RPM to be maintained in the safe operating range

during autorotational descent. At high gross weights,

the rotor may tend to overspeed and require collective

pitch application to maintain RPM below the upper limit.

Collective pitch should never be applied to reduce

RPM below normal limits for extending glide distance

because of the reduction in RPM available for use

during autorotational landing.

9-8. MINIMUM RATE OF DESCENT – POWER

OFF.

The Power-off minimum rate of descent is attained at

an indicated airspeed of 55 knots and 100% NR

(standard day/sea level). See figure 9-3 for maximum

glide distance.

9-9. MAXIMUM GLIDE DISTANCE – POWER

OFF.

The maximum glide distance is attained at an indicated

airspeed of 80 knots and 100% NR (standard day/sea

level). See figure 9-3 for maximum glide distance.

9-10. ENGINE FAILURE – HOVER.

AUTOROTATE.

9-11. ENGINE FAILURE – LOW ALTITUDE/

LOW AIRSPEED DURING TAKEOFF OR

CRUISE.

1. AUTOROTATE.

2. EMER SHUTDOWN.- Accomplish during

descent if time permits.

9 -1 2 . ENGINE RESTART – DURING

FLIGHT.

Alter an engine flameout, in flight, an engine restart

may be attempted within ten seconds without closing

the throttle. The throttle can be left in the open position

because NG speed should still be above minimum

starting speed and fuel flow will be on the normal

acceleration schedule. Because the exact cause of

engine flameout cannot be determined, the decision to

attempt the start will depend upon the altitude and time

available, rate of descent, potential landing area, and

crew assistance available.

WARNING

Under ideal conditions, approximately

one minute is required to regain powered

flight from the time the attempted start Is

begun.

If the decision is made to attempt an in-flight start:

1. Attempt start.

2. Land as soon as possible – After the engine

is started and power flight is re-established,

perform a power-on approach and landing

without delay.

9-12.1. ENGINE RESTART – DURING

FLIGHT (FADEC AUTOMATIC MODE) . After an

engine flameout in flight the FADEC system in the

Automatic mode (only) will initiate a restart sequence

without pilot action.

1. Establish autorotational descent.

2. Land as soon as possible – After the engine

is started and powered flight is re-established,

perform a power-on approach

and landing without delay.

9-13. ENGINE COMPRESSOR STALL.

Engine compressor stall is characterized by a sharp

rumble or a series of loud sharp reports, severe engine

vibration, and a rapid rise in TGT, depending on the

severity of the surge. After engine compressor stall,

maneuvers requiring rapid or maximum power

application should be avoided. Should engine

compressor stall occur:

9-14.1. ENGINE OVERSPEED.

Engine overspeed will be indicated by a right yaw,

rapid increase in rotor (NR), gas producer (NG), and

engine RPM (NP), and an increase in engine and rotor

noise. Additionally if the overspeed reaches the trip

point of 124% NP the overspeed solenoid in the HMU

will reduce the fuel flow to minimum flow until NP is

reduced to the lower threshold of 118% NP. Engine

speed (NP) will then oscillate between the lower

threshold and the overspeed trip point until pilot action

is taken to correct the cause of the overspeed. If an

engine overspeed is experienced:

1. Collective – Reduce.

2. ENG ANTI ICE and HTR switches – ON.

3. Land as soon as possible.

The FADEC automatic mode will, without pilot

action, alleviate the stall condition. The FADEC will

adjust the fuel schedule to avoid further stall

occurrence. Occurrence of a compressor stall will

increment the ENG SURGE entry on the FADEC

monitor page.

1. Collective – Increase to load the rotor and

sustain engine/rotor RPM below the maximum

operating limit.

2. FADEC manual operation – Perform.

If RPM can not be controlled manually:

3. AUTOROTATE when over a safe landing

area.

4. EMER SHUTDOWN – Accomplish during

descent if time permits.

9-14. ENGINE OVERSPEED. 

Engine overspeed will be indicated by a right yaw,

rapid increase in rotor (NR), gas producer (NG), and

engine RPM (NP), and an increase in engine and rotor

noise. If an engine overspeed is experienced:

1. Collective – Adjust to establish rotor RPM

within limits.

1. Collective – Increase to load the rotor and

sustain engine/rotor RPM below the maximum

operating limit.

2. Throttle – Check open.

2. Throttle – Adjust until normal operating RPM

is attained.

3. Land as soon as possible – Perform a

power-on approach and landing by controlling

the RPM manually with the throttle.

If RPM cannot be controlled manually:

4. AUTOROTATE when over safe landing area.

5. EMER SHUTDOWN. – Accomplish during

descent if time permits.

CAUTION

Operation in the analog mode will not be

considered as normal operations. Flight

with a high gross weight/density attitude

can cause transients to the extent that

the LOW/ROTOR/HIGH ROTOR warning

messages may be activated; therefore,

maneuvers that require NOE flight and

OGE hover capability should not be

performed. Crews must monitor NR/NP/

NG to ensure that they remain within

normal operation limits.

3. NORM-ANLG BACKUP switch – Lift guard

and move switch to ANLG BACKUP position.

6. Deleted. 4. Throttle and collective – Adjust to maintain

rotor RPM within limits.

FADEC MANUAL operation – perform.

Land as soon as practicable.

If engine RPM cannot be maintained within

limits:

Land as soon as possible.

ENGINE UNDERSPEED.

Collective – Adjust to establish rotor RPM

within limits.

2. Throttle – Check open.

If underspeed condition still exist:

9-16. ENGINE SURGES/FUEL CONT

CAUTION MESSAGE. Fluctuations of NR, NP and

NG can occur due to a complete or partial failure of the

digital mode of the Electronic Supervisory Control

(ESC). Fluctuations may present themselves as small

variations in engine and rotor indications while surges

may be rapid increases/decreases that result in large

variations with noticeable changes in engine noise and

aircraft reactions. These failures may or may not be

accompanied by a FUEL CONTROL advisory/FUEL

CONT caution message.

CAUTION

Maneuvers requiring OGE Hover Power

should not be performed due to slower

engine response and recovery times.

Operations in the analog mode will not

be considered as normal operations.

Flight with a high gross weight/density

altitude will cause transients to the

extent that the low rotor/high rotor

warning messages may be activated.

Rapid transient maneuvers, rearward

flight, and rocket firing should be

avoided.

In event of a FUEL CONT caution message or engine

fluctuations/surging proceed as follows:

1. NORM-ANLG BACKUP switch - ANLG

BACKUP position.

2. Land as soon as practicable.

If engine power fluctuations continue, proceed

as follows:

3. NORM-ANLG BACKUP switch - NORM

position.

4. RPM ± trim switch - increase (+) to obtain

maximum RPM.

5. Throttle - Reduce to 98% NP.

6. LAND AS SOON AS POSSIBLE.

If fluctuations/surges are not controlled:

7. AUTOROTATE.

9-12 Change 13

8. EMER SHUTDOWN Accomplish during

descent if time permits.

9-16.1. FADEC FAILURE.

FADEC failure will be indicated to the pilot via the

FADEC FAIL audio tone and the FADEC FAIL and

FADEC MANUAL messages on the MFD. The FADEC

may fail to a fixed fuel flow condition, or under certain

remote instances, the FADEC automatically fails to

MANUAL. In this case the FADEC FAIL message will

be accompanied by a FADEC MANUAL message and

the FADEC AUTO/MAN switch may illuminate MAN.

a. Fixed Fuel Flow. In the event of an ECU failure,

the FADEC will fail at a fixed fuel flow rate that is the

same as the fuel flow rate required by the engine at the

time of failure. A FADEC failure that results in a fixed

fuel flow will be indicated by the FADEC FAIL audio

tone, a FADEC FAIL message and the AUTO/MAN

switch remaining in the AUTO mode. Depending on

altitude, airspeed and the amount of power applied at

the time of the failure, the aircraft may be operated in

the fixed fuel flow condition until the pilot is prepared to

make the switch to manual mode.

WARNING

Failure to switch to manual mode will

cause main rotor RPM to droop/

overspeed as collective is increased/

decreased.

b. Fail to manual mode. In the event that the

FADEC automatically fails to the manual mode, the

HMU will default to the maximum fuel flow rate

attainable after the HMU pistons engage. This is

because the throttle is in the full open position when

the FADEC automatically switches to the manual mode.

System failures that will drive the FADEC to

automatically switch to the manual mode are:

(1) Total and complete loss of all electrical power

(simultaneous failure of AC generator, DC generator,

battery, and PMA, or a specific ECU internal

connection failure).

(2) Open or short failure of the FADEC AUTO/

MAN switch.

(3) Failure of the AUTOMATIC/MANUAL solenoid

valve.

Pilot procedures for both failures, fixed fuel and fail

manual mode, are the same:

FADEC MANUAL OPERATION - PERFORM.

9-16.2. FADEC DEGRADE.

In the event of a FADEC DEGRADE advisory message,

the mode and extent of degradation (Table 9-3) my be

determined in flight by accessing the FADEC

MONITOR page.

TABLE 9-4. FADEC DEGRADE MESSAGES

MESSAGE DEFINITION

FADEC FADEC system has detected a fault that

DEGRADE results in a loss of the FADEC

OS OVERSPEED limiting system.

FADEC FADEC system has detected a fault that

DEGRADE will result in possible rotor droop.

DROOP

FADEC TRQ FADEC system has detected a fault that

LIM LOSS results in a loss of the FADEC engine

torque limiting feature.

FADEC TGT FADEC system has detected a fault that

LIM LOSS results in a loss of the FADEC TGT

limiting feature.

FADEC CDS determines that ARINC bus

DEGRADE interface is degraded.

ARINC

In the event of FADEC DEGRADE message:

1. Determine impact of the FADEC DEGRADE

message on the aircraft/crew mission

effectiveness and decide to continue or abort

the mission.

2. Land as soon as practicable.

9-16.3. FADEC MANUAL START.

FADEC manual start is available in the event

emergency evacuation of helicopter is necessary and

FADEC automatic start is not working.

1. FADEC AUTO/MAN switch – MAN.

2. Throttle – Check closed.

3. Collective – Full down.

4. BATTERY – ON.
5. FUEL BOOST switch – ON.

6. START switch – Press and hold.

7. BATT V START V – Check.

8. Throttle – Advance slowly at 10 to 12% NG

and modulate throttle to maintain TGT within

limits.

9. ENG oil pressure – Check.

10. Rotor blades – Turning by 25% NG.

11. START switch – Release at 55% NG.

12. TRANS OIL pressure and ENG OIL pressure

– Within limits.

9-17. ROTORS, TRANSMISSION, AND DRIVE

SYSTEM MALFUNCTIONS.

9-18. TAIL ROTOR FAILURE AND

DIRECTIONAL CONTROL MALFUNCTIONS.

Because of the many malfunctions that can occur, it is

not possible to provide a solution for every emergency.

The success in coping with a given malfunction

depends upon quick analysis and the selection of the

proper emergency procedure. The following discussion

of malfunctions includes probable effects and corrective

actions to be taken.

9-19. COMPLETE LOSS OF TAIL ROTOR

THRUST.

This situation involves a break in the drive system,

such as a severed driveshaft, causing the tail rotor to

lose power.

a. Powered flight.

(1) Indications:

(a) Abnormal vibrations.

(b) Pedal input has no effect on helicopter trim.

(c) Nose of the helicopter turns to the right (left

sideslip).

( d) Left roll of fuselage along the longitudinal

axis.

WARNING

Helicopter sideslip may become

uncontrollable and will begin to spin on

Its vertical axis at airspeeds below 40

knots. Degree of roll and sideslip may be

varied by varying throttle and/or

collective.

Autorotation may be the only option.

(2) Procedures:

(a) If a safe landing area is not immediately

available, continue powered flight to suitable landing

area at or above minimum rate of descent

autorotational airspeed.
(b) When landing area Is reached, make a

power on run-on landing.

(c) Use airspeed above minimum rate of

descent airspeed.

(d) If landing area is suitable for run-on

landing, accomplish touchdown with airspeed as

required for directional control.

(e) Deleted.

b. Power off (Autorotation).

(1) Indication: Pedal input has no effect on trim.

(2) Procedures:

(a) Maintain airspeed above minimum rate of

descent airspeed.

 (b) If run-on landing is possible, complete

autorotation with a touchdown airspeed as required for

directional control.

(c) If run-on landing is not possible, start to

decelerate from 75 feet altitude, so that forward

groundspeed is at a minimum when the helicopter

reaches 10 to 20 feet; execute the termination with a

rapid collective pull just prior to touchdown in a level

attitude with minimum groundspeed.

9-20. FIXED PITCH SETTINGS.

This is a malfunction involving a loss of control

resulting in a fixed pitch setting. Whether the nose of

the helicopter yaws left or right is dependent upon the

amount of pedal applied at the time of the malfunction.

Regardless of pedal setting at the time of malfunction,

a varying amount of tail rotor thrust will be delivered at

all times during flight.

a. Reduced power (low torque).

(1) Indication: The nose of the helicopter will

turn right when power is applied.

(2) Procedures:

(a) If helicopter control can be maintained in

powered flight, the best solution is to maintain control

with power and accomplish a run-on landing as soon

as practicable.

(b) If helicopter control cannot be maintained,

close throttle immediately and accomplish an

autorotational landing.

b. Increased power (high torque).

(1) Indication: The nose of the helicopter will

turn left when power is reduced.

(2) Procedures:

(a) Less than hover power. Maintain control

with power and accomplish a run-on landing with

greater than normal speed and land as soon as

practicable.

(b) Greater than hover power.

1 Maintain control with power and airspeed

between 40 and 70 knots.

2 If needed, reduce engine rpm manually to

98% NP.

3 Continue powered flight to a suitable

landing-area where a run-on landing can be

accomplished.

c. Hover.

(1) Indication: Helicopter heading cannot be

controlled with pedals.

(2) Procedures:

(a) If the tail rotor pitch is fixed in a “left pedal

applied” position, gradually decrease collective pitch

and land the helicopter.

(b) If total loss of tail rotor thrust or fixed

“right pedal applied” is experienced, close the throttle

immediately and accomplish an autorotational landing.

9 -2 1 . L O S S O F T A I L R O T O R

COMPONENTS.

The severity of this situation is dependent upon the

amount of weight lost. Any loss of this nature will

result in a forward center of gravity shift, requiring aft

cyclic.

a. Indications:

(1) Varying degrees of right yaw depending on

power applied and airspeed at time of failure.

(2) Forward CG shift.

(3) Abnormal vibrations.

b. Procedures:

(1) Enter autorotative descent (power off).

(2) Maintain airspeed above minimum rate of

descent airspeed.

(3) If run-on landing is possible, complete

autorotation with a touchdown airspeed as required for

directional control.

(4) If run-on landing is not possible, start to

decelerate from about 75 feet altitude, so that forward

groundspeed is at a minimum when the helicopter

reaches 10 to 20 feet; execute the termination with a

rapid collective pull just prior to touchdown in a level

attitude with minimum ground speed.

9-22. MAIN DRIVESHAFT FAILURE.

Failure of the main driveshaft will be evidenced by a

sudden increase in engine RPM (NP), decrease in rotor

RPM (NR), and left yaw. In addition, the LOW RPM

ROTOR warning message will be displayed and

accompanying audio warning will sound. In the event of

main driveshaft failure:

1. AUTOROTATE – Establish a power-on

autorotational glide. The engine must continue

to operate In order to provide tail rotor

control.

2. EMER SHUTDOWN after landing.

9-23. CLUTCH FAILS TO DISENGAGE.

A clutch failing to disengage in flight will be indicated

by rotor RPM decaying with engine RPM as the throttle

is reduced when entering autorotation. This condition

results in total loss autorotational capability. IF a failure

occurs:

1. Throttle – Open.

2. Land as soon as possible.

9-24. CLUTCH FAILS TO RE-ENGAGE.

During recovery from autorotational descent, clutch

malfunction may occur and will be indicated by an NP

increase over the NR. If failure occurs:

1. AUTOROTATE.

2. EMER SHUTDOWN.

9-25. FIRE.

WARNING

Toxic fumes of the extinguishing agent

may cause Injury. Liquid agent may

cause frostbite or low-temperature burns.

The safety of helicopter occupants is the primary

consideration in the event a fire occurs; there, it is

imperative that every effort be made by the flight crew

to extinguish the fire. ON the ground, it is essential that

the engine be shutdown, crew evacuated, and fire

fighting begun immediately. Time permitting, a

MAYDAY call should be transmitted before electrical

power is turned off to expedite assistance from airfield

fire lighting equipment and personnel. II the helicopter
is in flight when the fire occurs, the most important

action is to land the helicopter.

9-26. HOT START ( ESC OR NO

AUTO ABORT).

During engine starting or shutdown if TGT limits are

exceeded or it becomes apparent that TGT limits may

be exceeded, proceed as follows:

1. START switch – ON and hold until TGT is

less than 200 °C.

2. Throttle – Close.

9-26.1. HOT START (AUTO ABORT).

During engine starling FADEC monitors engine

parameters and will automatically abort the start if it

becomes apparent that TGT may be -exceeded. It will

continue to motor the starter for to 60 seconds or until

TGT is below 149 ºC.

9-27. ENGINE/FUSELAGE/ELECTRICAL FIRE

– GROUND.

EMER SHUTDOWN.

9-28. ENGINE/FUSELAGE FIRE – LOW/ –

CRUISE ALTITUDE.

If a fire is observed during flight, prevailing

circumstances such as: VMC, IMC, night, altitude, and

landing areas available must be considered in order to

determine whether to execute a power-on or power-off

landing.

a. If power-on landing:

1. Land as soon as possible.

2. EMER SHUTDOWN after landing.

b. If power-off landing:

1. AUTOROTATE.

2. EMER SHUTDOWN. Accomplish during

descent if time permits.

9-29. ELECTRICAL FIRE – FLIGHT.

Prior to shutting off all electrical power, the pilot must

consider the equipment that is essential to a particular

flight environment that will be encountered: e.g., flight

instruments. fuel pumps, and automatic fuel control

systems.
In the event of electrical fire or suspected electrical fire

in flight:

1. AC and DC GEN switches – OFF.

2. Land as soon as possible. – Perform a

power-on approach and landing.

3. EMER SHUTDOWN after landing.

9-30. SMOKE AND FUME ELIMINATION.

Smoke and/or toxic fumes within the cockpit/cabin area

may be exhausted as follows:

CAUTION

Do not jettison doors In flight above 9-34. DC GENERATOR FAILURE – NO effective translational lift. OUTPUT.

1. VENT PULL knobs – PULL.

2. R and L DEFOG BLWR switch – ON.

3. COMPT BLWR switch – ON.

9-31. FUEL BOOST PUMP FAILURE.

In the event of fuel boost pump failure. FUEL BOOST

FAIL caution message will display. Proceed as follows:

1. FUEL BOOST switch – OFF

2. Descend below 8.000 feet PA

3. Land as soon as practicable

9-31.1. LOW FUEL PRESSURE.

In the event of insufficient fuel pressure the LOW FUEL

PRESSURE warning message will display. Proceed as

follows:

FUEL BOOST – ON.

9 -3 2 . E L E C T R I C A L S Y S T E M

MALFUNCTIONS.

WARNING

Complete loss of DC power will result In

loss of rotor RPM indications and the

loss of both automatic fuel control

system. Therefore, engine RPM will

rapidly Increase and, If not controlled,

exceed operating limits.

9-33. COMPLETE LOSS OF ELECTRICAL

POWER.

In the event all electrical power is lost (loss of battery.

AC generator, or TRU, and DC generator output),

powered flight is possible. However. NP will increase

rapidly due to loss of both digital and analog fuel

controls. NP cannot be monitored with manual control

of the throttle due to the loss of systems instruments.

Land as soon as possible.

A DC generator failure will be evidenced by the MFO

displaying the caution message DC GEN FAIL. In the

event the generator fails to procedure output:

1. DC GEN FIELD and DC GEN RESET circuit

breakers – Check IN.

2. DC GEN switch – RESET then DC GEN. Do

not hold the switch in the RESET position.

If generator output is not restored. or if generator goes

off the line again:

3. DC GEN switch – OFF.

9-35. HOT BATT 1, HOT BATT 2, OR HOT

BATT 1 & 2 CAUTION MESSAGE(S).

WARNING

If battery (ies) overheat(s) or emit(s)

noxious fumes, do not open battery

compartment door(s) until cooldown has

occurred. Battery fluid will cause burns

and an overheated battery will cause

thermal bums and may explode.

in the event of battery overheat:

1. Affected BATT switch – OFF. If condition IS

corrected. flight may be continued with the

affected BATT switch – OFF.

If condition IS not corrected. proceed as follows:
2. Land as soon as possible.

3. EMER SHUTDOWN after landing,

9-36. AC GEN FAIL CAUTION MESSAGE.

In the event of AC generator failure:

1. AC GEN switch – OFF, then AC GEN.

If generator output is not restored or generator fails

again:

2. AC GEN switch – OFF.

3. Land as soon as practicable.

9-37. INV FAIL CAUTION MESSAGE.

CAUTION

With inverter power off, all AC powered

equipment to include instrument Iighting,

AHRS, and SCAS will be lost at NP

speeds below 91%.

In the event of inverter failure:

Land as soon as practicable.

9-38. AUDIO DISTRIBUTION UNIT (ADU)

FAILURE.

A failure of the ADU will be evidenced by a failure of all

communication radios except FM-1, including ATHS,

FM homing, COMSEC, and retransmission. Caution/

warning advisory tones and pilot collective remote

function will also fail.

In the event of ADU failure:

1. Transmit and receive on plain FM-t

2. Land as soon as practicable.

9-39. ATTITUDE AND HEADING

REFERENCE SYSTEM (AHRS) FAILURE.

A failure of AHRS is indicated when AHRS FAIL

displays on MFD. If a failure of AHRS is indicated,

perform the following:

1. AHRS DC circuit breaker – OUT.

2. NAV align – Perform.

3. AHRS DC circuit breaker – IN.
4. SCAS Pitch/Roll switch – ENGAGE.

9-39.1. EGI FAILURE.

A failure of EGI or INS is indicated when it displays on

the MFD, the VSD pitch, roll and heading data displays

go blank, and the SCAS disengages. If a failure of EGI

is indicated, perform the following:

1. EGI DC circuit breaker – OUT.

2. EGI DC circuit breaker – IN.

3. Last known preset position – Enter,

4. MANUAL EGI alignment – Execute.

If EGI functionally is not restored or fails again:

5. EGI DC circuit breaker – OUT.

Flight may be continued utilizing panel-mounted

standby instruments for vehicle attitude and heading

information.

9-39.2. EGI BATT LOW.

A low EGI battery voltage condition is indicated when

EGI BATT LOW displays on the MFD. If a low EGI

battery voltage condition is indicated, it will be

necessary to replace both EGI batteries PRIOR to

removal of DC power from the system.

9-39.3. GPS DIVERGENT.

Appearance of the GPS DIVERGENT message

indicates there exists a significant difference between

the combined INS/GPS navigation solution position and

the stand alone GPS position data.

If abnormal system operation continues:

1. INS mode of navigation – Select. Compare

reported position to that of a know waypoint

as soon as possible.

If position error is evident:

2. Manual update – Perform lo correct the INS

drift.

If position error is not observed:

3. GPS mode of navigation – Select,

If position error is observed:

4. INS mode of navigation – Reselect and

continue flight operations.
If LEFT MCPU FAIL; EGI is reset:

9-41. MPD WARNING LIGHT ILLUMINATION IN

FLIGHT.

9-40. MCPU LEFT/RIGHT FAILURE.

AN MCPU failure will be evidenced when MCPU LEFT

FAIL or MCPU RIGHT FAIL displays on the affected

MFD. An automatic reset function provides a built-in

reset in the event of an MCPU failure. If an MCPU

failure occurs, perform the following:

1. MCPU L/R circuit breaker – OUT. I f

I f

2. MCPU L/R circuit breaker – IN. Check MFD

for MCPU caution message.

If MCPU is not recovered:

3. Land as soon as possible.

NOTE

The EGI will perform an inflight alignment

unless the aircraft is landed and a manual

alignment is performed.

1. BIT RST switch – RST.

WRN illuminates again:

2. BIT check – Accomplish.

an error code displays:

3. Land as soon as practicable.

U.S. GOVERNMENT PRINTING OFFICE:1998-633-280/60098
9-42. AIR DATA SYSTEM FAILURE.

A failure of the air data system will be evidenced by

failure of airspeed and barometric altitude indications

from MCPUs. As a result, navigation system will be

unreliable. Standby instruments (airspeed and

altimeter) will be unaffected, therefore:

Land as soon as practicable.

9-43. HYDRAULIC SYSTEM

MALFUNCTIONS.

9-44. LOW HYD PRESS CAUTION

MESSAGE.

It is possible that the LOW HYD PRESS caution

message could be displayed without the presence of

control feedback. In the event this condition occurs:

Land as soon as practicable in an area

which will permit a run-on landing with

power.

9-45. HYDRAULIC POWER FAILURE.

1. Airspeed – Adjust as necessary to attain

the most comfortable level of control

movements.

NOTE

Abrupt collective changes, up or down, will

cause increased pilot workload, especially

with roll attitude. Loss of hydraulic power

will result in loss of SCAS, thereby, result-ing

in a deterioration in flying qualities.

2. HYD SYS circuit breaker – OUT; check

for restoration of hydraulic power.

If hydraulic power is not restored:

3. HYD SYS circuit breaker – IN.

4. HYD SYS switch – OFF.

NOTE

SCAS DISENG message will display when

hydraulic system is turned off or fails.

WARNING

Do not return the HYD SYS switch to the

HYD SYS position for the remainder of

the flight. This prevents any possibility

of a surge in the hydraulic system creat-ing

sudden, unexpected control move

ments.

5. Land as soon as practicable at an area

which will permit a run-on landing at or

above 25 KIAS.

9-46. LANDING AND DlTCHING.

9-47. LANDING IN TREES.

A landing in trees should be made when no other

landing area is available. In addition to accomplishing

engine failure emergency procedures, select a landing

area containing the least number of trees of minimum

height. Decelerate to minimum forward speed at

treetop level and descend into the trees vertically.

Apply all remaining collective prior to the main rotor

contacting the trees.

9-48. DITCHING – POWER ON.

If ditching becomes necessary with power available,

accomplish an approach to a hover above the water

and:

1. Doors – Jettison at a hover.

2. CPO or passenger – Exit.

3. Hover a safe distance away from person-nel.

4. Autorotate. Apply all remaining collective

as the helicopter enters the water. Main-tain

a level attitude as the helicopter sinks

and until it begins to roll. Apply cyclic in

the direction of the roll.
5. Pilot – Exit when the main rotor stops.

9-49. DlTCHlNG – POWER OFF.

In the event power is lost and ditching becomes

imminent, accomplish engine failure emergency pro-cedures

and proceed as follows:

1. AUTOROTATE – Decelerate to minimum

forward speed as helicopter nears the

water. Apply all remaining collective as

the helicopter enters the water. Maintain a

level attitude as the helicopter sinks and

until it begins to roll. Apply cyclic in the

direction of roll.

2. Doors – Jettison as the helicopter enters

the water.

3. CPO or passenger and pilot – Exit when

main rotor stops.

9-50. FLIGHT CONTROLS.

9-51. FLIGHT CONTROL MALFUNCTIONS.

Failure of flight control components may be indicated

by varying degrees of feedback, binding, resistance,

or sloppiness. lf one or more of these symptoms

occur, it should not be mistaken for hydraulic power

failure. Should a flight control malfunction occur:

Land as soon as possible.

9-52. STABlLITY AND CONTROL

AUGMENTATlON SYSTEM (SCAS) FAILURE.

Failure of the SCAS system will be evidenced by dis-play

of the P/R DISENG, YAW DISENG, and/or SCAS

DISENG caution(s). In the event of a P/R or yaw

SCAS failure, or both, the respective actuator(s) will

center and lock within approximately 0.5 second.

When a failure is detected, the respective channel

switch(es) will move to the OFF position, disabling the

affected axis (or axes). In the event a failure occurs at

a time when an actuator is not centered, a slight bump

will be felt by the operator through the flight control as

the actuator centers. SCAS failure will result in stiffer

control response but continued flight is possible.

When the SCAS fails, the pilot should attempt to

restore the SCAS by reengaging. If the failure occurs

again, flight may be continued with the affected

channel off.

Land as soon as practicable.

9-53. LIGHTNING STRIKE.

Land as soon as possible.
9-54. IN-FLlGHT WIRE STRIKE.

1 . Land as soon as posible.

2. EMER SHUTDOWN after landing

EMERGENCY PROCEDURES

SECTION II. MISSION EQUIPMENT

9-55. MISSILE UNLATCHED. 9-58. EXTERNAL STORES JETTISON.

CAUTION 1. Avoid nose low attitudes and excessive bank

angles.

2. LAND AS SOON AS PRACTICABLE.

9-56. ROCKET/MISSILE – HANGFIRE.

Indication: A hangfire is an event when rocket or

missile motor ignites and produces thrust but hangs up

on/in the launcher and does not separate from the

helicopter. The resulting missile thrust is transferred to

the helicopter and may cause control difficulty and

potential structural damage. Hellfire missile thrust lasts

for approximately 2.5 seconds. Control of the aircraft is

crucial during this period and recovery is dependent

upon altitude and obstacles. Failure to immediately

counter missile thrust with control inputs may cause

loss of aircraft control.

WARNING

Activation of Jettison switch during

missile hangfire may cause missile

launcher package to veer off course,

possibly into the aircraft or rotor disc.

In the event of missile hangfire, proceed as follows:

1. JETTISON switch (es) – Activate in the event

of residual fire.

2. LAND AS SOON AS POSSIBLE.

9-57. RUNAWAY GUN.

Indication: Gun continues to fire after WPN-FIRE switch

is released.

Proceed as follows:

1. Orient gun in a safe direction.

2. MASTER switch – STBY.

3. Allow gun to fire out.

4: Gun switch – SAFE.

JETTISON switch (es) – Activate.

9-59. CARGO HOOK FAILS TO RELEASE

ELECTRICALLY.

In the event that cargo hook will not release sling when

RELEASE switch is pressed, proceed as CARGO

follows:

Maintain tension on sling.

Pull EMER CARGO RELEASE handle to

release cargo in event of an electrical failure.

If a HELLFIRE launcher is jettisoned with

a single missile on the inboard launcher

rail, the launcher may contact the landing

gear skid tube.
� EMBED Word.Document.8 \s ���





� EMBED Word.Document.8 \s ���








[image: image3.wmf]DOPPLER FAIL

EGI FAIL

ENG TRQ TIME LIM [ ]

FUEL BOOST FAIL

FUEL CONT

FUEL FILTER BYP

FUEL LOW

GPS DIVERGENT

HF RADIO FAIL

HIGH OIL PRESS ENG

HIGH OIL TEMP ENG

HIGH OIL TEMP XMSN

HIGH TEMP T/R GRBX

*HIGH TGT TIME LIM [ ]

*HIGH TORQUE TIME LIM [ ]

HOT BATT 1

HOT BATT 2

HOT BATT 1 & 2

IFF FAIL

IFF MODE 4 FAIL

INS FAIL

INV FAIL

IR JAMMER INOP

ISP FAIL

LEFT MCPU FAIL

LOW ALTITUDE

LOW HYD PRESS

LOW OIL PRESS ENG

LOW OIL PRESS XMSN

LOW OIL QUANTITY ENG

*MAST TRQ TIME LIM [ ]

MISSILE UNLATCHED

OIL BYP ENG

P/R DISENG

RECT FAIL

RIGHT MCPU FAIL

[image: image4.wmf]Information/system status.

Refer to emergency procedure.

Adjust collective.

Refer to emergency procedure.

Refer to emergency procedure.

Land as soon as possible.

Land as soon as practicable.

Refer to emergency procedure.

lnformation/system status.

Land as soon practicable.

Land as soon as possible.

Land as soon as possible.

Land as soon as possible.

Adjust collective.

Adjust collective.

Refer to emergency procedure.

Refer to emergency procedure.

Refer to emergency procedure.

Information/system status.

Information/system status.

Information/system status.

Land as soon as practicable.

Information/system status.

Information/system status.

Refer to emergency procedure.

Information/system status.

Refer to emergency procedure.

Land as soon as possible.

Land as soon as possible.

Land as soon as possible.

Adjust collective.

Refer to emergency procedure.

Land as soon as possible.

Refer to SCAS failure emergency procedure.

Information/system status.

Refer to emergency procedure

_998344275.doc
Information/system status.


Refer to emergency procedure.


Adjust collective.


Refer to emergency procedure.


Refer to emergency procedure.


Land as soon as possible.


Land as soon as practicable.


Refer to emergency procedure.


lnformation/system status.


Land as soon practicable.


Land as soon as possible.


Land as soon as possible.


Land as soon as possible.


Adjust collective.


Adjust collective.


Refer to emergency procedure.


Refer to emergency procedure.


Refer to emergency procedure.


Information/system status.


Information/system status.


Information/system status.


Land as soon as practicable.


Information/system status.


Information/system status.


Refer to emergency procedure.


Information/system status.


Refer to emergency procedure.


Land as soon as possible.


Land as soon as possible.


Land as soon as possible.


Adjust collective.


Refer to emergency procedure.


Land as soon as possible.


Refer to SCAS failure emergency procedure.


Information/system status.


Refer to emergency procedure


_998344274.doc
DOPPLER FAIL                                       


EGI FAIL


ENG TRQ TIME LIM [ ]


FUEL BOOST FAIL


FUEL CONT


FUEL FILTER BYP


FUEL LOW


GPS DIVERGENT


HF RADIO FAIL


HIGH OIL PRESS ENG


HIGH OIL TEMP ENG


HIGH OIL TEMP XMSN


HIGH TEMP T/R GRBX


*HIGH TGT TIME LIM [ ]


*HIGH TORQUE TIME LIM [ ]


HOT BATT 1


HOT BATT 2


HOT BATT 1 & 2


IFF FAIL


IFF MODE 4 FAIL


INS FAIL


INV FAIL


IR JAMMER INOP


ISP FAIL


LEFT MCPU FAIL


LOW ALTITUDE


LOW HYD PRESS


LOW OIL PRESS ENG


LOW OIL PRESS XMSN


LOW OIL QUANTITY ENG


*MAST TRQ TIME LIM [ ]


MISSILE UNLATCHED


OIL BYP ENG


P/R DISENG


RECT FAIL


RIGHT MCPU FAIL



