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' THE_SCOPE OF TEE NON-NORMAL PROCEDURES

It is rare to encounter inflight events which are beyond the' scope
of established non-normal procedures. These events can arise as a
result of unusual occurrences such as a mid-zir “collision, bomb
explosion or other major malfunction. In these .situations the
fllght c¢rew may be reguired to accomplish multiple non-normal
checklists, selected elements of several different checklists
(applied as necessary to fit the situaticon) ‘or find little or no
spec1flc guidance and need to rely on their own judgment and

experience. Because of the highly lnfrequent nature of .these

,characterlstlcs and a comprehensive understandlng of’ ‘airplans

P ]

occurzences, it is not practical or p0551ble to .create. deflnltlve
fiight crew procedures to cover all events.

The fOllOwlng guidelines may aid the flight crew in determlnlng'

the proper course of action should an inflight .event of this type
be encountered. Although these guidelines represent what might be
called ~"conventional wisdom", circumstances will determine. the
course of action which the crew perceives w;ll conclude.the C£light
in the safest manner.
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Knowledge of basic aerodynamic¢ principles and alrplaﬂe-handllng

systems can be Pej factors in situatlons of thls _type..

Basic aerodynamlc principles are known and understéod . by'ail'
pilota. Although not a complete and comprehensive list, fellowing.

are a brief review of some basic aercdynamlc p:lnCLpleg anAd
axrplane systems lnformatlon relevant to such situatmonsﬁ;

1. If aileron ‘control is affected, rudder‘lnpuLs can aséist:iﬁl

countering unwanted roll tendencies. The reverse is also true if
rudder ‘control is affected. ‘ ‘

-

2. If both ailercon and rudder contrcl are affected., the usehof'

asymmetrical engine thrust may aid roll and directicnal control.

727-22"
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3. If elevator control is affected, stabilizer. trim and thrust can

be used to control pitch and airplane attitude. In order to do
this effectively, engine thrust and airspeed must be coordinated
with stabilizer trim inputs. Tncreasing thrust without a

corresponding stab trim change will result in an increase in
airplane pitch attitude to seek a speed consistent with the stab

trim setting. Flight crews should be aware of the airplane’s
natural tendency to oscillate in the pitch azxis if the stable
pitch attitude is upset (known as Phugoid Oscillatien). These,

oscillations are normally self damping in. Boeing airplanes, but to
ensure proper control, it may be desirable to use thrust and/or
elevator trim to hasten damping and return to a stable condition.
All current production Boeing airplanes have wing mounted engines
and exhibit a pitch up when thrust is increased and a pitch.down
when thrust is decreased. Use caution when attempting to damp

pitch oscillations by use of engine thrust so that applications of -

thrust are timed correctly and diverging pltch OaClllat’OnS do not

. develop.

4. If & Jjammed flight controls condition exists, both pilots can
apply force to either c¢lear the Jjam or activate the break-ocut
feature designed into all Boelng airplanes. There should be no
concern about damaging the mechanism by applying tec much fozce,
In certain cases, clearing the jam may permit one of the control
columns to operate the flight contrels with portions of a control
axis jammed. It may be necessary to apply break-cut. forces for
the remainder of the flight on the affected contrel axis.

5. Stall speed increases with angle of bank and increasing load
factors. Therefore, it is prudent to limit bank to 15° in the
event maneuvering capability is in gquestion. In general,
increasing the normal flap/speed maneuvering schedule (but staying

within flap placard limite), will provide extra stall;margin where

greater bank angles are necessary as an alternatlve

6. All Boelng airplanes have the capability to‘land using ény flap

position, including flaps up. Use proper maneuvering and £fimal
approach speeds and ensure adeguate runway is available to stop
the airplane after landing.

7. 1If airspeed indicatiocns are unreliable or suspect, charts
located in the Boeing Operations Manual can. provide thrust
settings and pitch attitudes for desired airspeeds in climb, level
flight, descent, and approach and landing. For airplafes equipped
with Flight Management Computers, airspeed and ground speed
information is available from the FMC and can be used as a cross

‘check. Many air traffic control radars can zlsc measure ground

speed.
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FLIGHT RATH CONTROL

When encountering an event of the type described above, the flight

crew's first considerzticn should be te maintain or regain full

control of. the airplane and establish an acceptable flight path.
This may require use of unusual technigues such:as the application
of full ‘aileron or rudder or in an asymmetrical thrust s;tuat;on,
reduction of power on the operating engine(s) to regain -lateral
control. This may also requlre trading -altitude.-for - alrspeed or
vice versa. The objective is to take whatever action:is. necessary
to control . the airplane and maintain a safe flight path. . Even- in
a worst . case cendition where it is net possible  to keep the
airplane flying and ground contact is imminent,: a "controlled
crashY is a far Dbetter alternative than uncentrolled flight inte
terrain.

Fuel jettiscn (Lf available) should be a primary consideration if

airplane performance appears tec be critical. ~In certain cases,’

this may also be used to maintain or gestablish lateral
controllability.

As & géneral rule, leading and trailing edge flap position should -

not be changed unless it appears that airplane. performance
immediately requires such action. Consideration should be given
to the possible effects on airplane control if' an. asymmetrical
flap ceonditilon should occur if flap position is changed. If no
flap damage exists, wing flaps may be retracted or extended, as
required. =~ If 'leading edge damage is observed or: suspected,
consider leaving the leading edge devices in . their present

position for the remainder of the £light. Trailing edge flaps
should be operated as direcred in the associated non-normal

procedure. On some =airplane medels, independent cperation of
leading and trailing edge flaps may not be possible through normal
flight deck controls.

after flight path control has been established, accomplish the
recall steps of appropriate non-normal procedures. . The-emphasis
at this point should be on contazinment of the problam-znd not on

configuring the airplane for an immediate landing.- Examples of

this type o¢f checklist include "Engine Fire,. Severe,. Damage .or
Separation™, "Multiple Engine Flameout or Stall", or "Rapid
- Depressurization”.

‘Accomplish all applicable nen-normal procedures priér to
commencing final approach. Exercise common sense and caution when
accomplishing multiple procedures with differing direction. The

intended course o¢f action should be conolstent witnh the danmage.

assessment and handling evaluatiocon.
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QOMMUNICATIONS

Establish flight deck communhicaticns as soon "as" ‘possible. This
may require use of the fiight deck interphone system or in extreme
cases of high noise levels, hand signals and gestures’ in ‘order’ to
communlcatc effectlvely

Declare an emergency with Alr Traffic Control"(ATC),;_ to ‘assure
priority handling’ and emergency services upon landing. Fcrmulate
an initial plan of actioen and inform ATC. If possible,’ redquest’a
discrete radio frequency to minimize distractions and frequency
changes. If unable to establish radio communlcatlon ‘with ATC,
squawk 7700 and proceed as circumstances dzctate-

Communications with the c¢abin crew and uith company ground
stations are important, but should be accomplished as time
permits. If an immediate landing is requlred inform the cakin
crew as soon as possible ' '

Unless circumstances such as imminent airplane break-up or loss of
control dictate otherwise, the crew should take time to assess the
effects of the damage and/or conditions before attempting to land.
Use caution when slowing to lower flaps. DMake .configuration and
airspeed changes slowly until a damage and controllability
assessment has been accomplished and it is certaln that lower
airspeeds can be safely utilized. In addition, limit bank angle

to 15° and avoid large or rapid changes in engine thrust and/or
airspeed. If possible, conduct this assessment and handling
evaluation at an altitude that will provide a safe margin for
recovery should f£flight path control be inadvertentliy. ccmpromised.”
It is necessary for the flight crew to use good Hudgment in
consideration o¢f the existing conditioens and "circumstances to
determine an appropriate altitude for this evaluation.

The assessment should start with an examination of flight deck
indications to assess damage. Consideration should be givea to
the potential cumulative effects of the damage. AS previously
mentioned, a thorough understanding of airplane systems operation
can greatly facilitate this task. If structural damage is
suspected, attemplt to assess the magnitude cof the damage by direct
visual cbservation from the flight deck and/or . passenger.
compartment. While only a small portion of. the airplane is .
visible to the £light crew from the an.ght deck, any visuzil
observation data could be used to gain maximum knowledge of .
airplane configuration and status and could be. valuable in
determining subsequent actions. B



The flight .crew. should consider contacting-the zompany ‘TO beth
inform them of the situation and as a potentlal source: .of uzeful
informatiaon. In addition to current -and Lorecast weather,
airfield conditions and similar routine but essentlal lnfozmatlon,
it may be . possible to obtain- technical information ,and
recommendatlons from expert sources. These - expert agurces; -are
‘available from .within the company as well jas. from the alrplane
manufacturer.

If" controllabillty is in-'question, consider’ performlngh seteck of
the airplane handl;ng characteristics. The pufpose- offthis. checkf
is to determlne minimum safe speeds and appropriate- conflgurat;on'

fer landing. ‘Limit bank to 159 and avoid rapid .thrust =and
airspeed changes which might adversely zffect’ controllablllty . If
flap damage has .occurred, prior toc accomplishing this: check
consider the possible effects ovn airplane contrel® should. an
asymmetrical condition occur if flap positien™is changed As
previously stated, if leading edge flap damage 'is suspected,
consider leaving the leading edge flaps in their present position
for the remainder of the flight and operating the trailing edge
flaps with the alternate system. Accomplish this.check by 'slowly
and methodically reducing speed and lowering ‘the flaps; lower the
gear only if available thrust permits. As a starting point, use
the flap/aspeced schedule as directed in the appropriate non-ncrmal
procedure. If stick shaker or initlal stall Dbuffet are
encountexred, at or before reaching the associated £flap speed, or
if & rapid increase in wheel deflection and full rudder deflection
- are necessary to maintain wings level, increase speed to a safe
level and consider this speed t¢ be the minimum approach speed for
the established configuration. . ‘

If airplane performance is a concern, use o©f the alternate flap or
gear extension systems may dictate that the configuratien portion
of this check be accomplished c¢olncident with the actual approach.
Configuration changes made by the alternate systems may not be
reversible. The crew must exercise extreme  ¢caution on £final
approach with special emphasis on minimum safe speeds and proper
alrplane configuratien.

After <the damage assessment and handling c¢haracteristics are
evaluated, the crew should formulate a sequential plan for the
completion of the flight.

AREROACHE AND LAWDING
*The follow;ng items should be consldered when selectlng an alrpori
for landing: :

1. Weather:coanditions (VMC preferrnd)
2. Enroute tlme '
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3., Length of runway available - {longest possible-ruﬁway]préfe;;ed,
wind permitring) o -

4. Emergency services available

5. Flight crew familiarity

6. Other factors 'dictated by the specific situation..

‘As previously 'stated, fuel jettison may - improve airplane
performance and permlt lower approach and landing qpeeds.; Planan
extended straight-in approach with time. allotted for,. . the
completion of any lengthy non-normal procedures such: as Lhe ‘use of
alternate flap or landing gear extension systems: Arm” autobrakes

and speedbrakes unless advised otherwise b; the" checkl;st(s)

Ir possmble, fly a normal apprecach proflle angd’ attempt tc Jand in

the normal touchdown =zone. after landing, "use. aValldble
deceleration devices to bring the airplane to a. 'complete’stop on
the runway.: Circumstances will dictate the reguirement’ for ‘an

airplane evacuation or if the alrplane can be: tatied off “the
TUNWaY.

This information will be lncorporated in appzoprlate detail-in
future revisions of the model .Flight Crew Training. Manuals.-
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TO REFLACE OA SUPERSEDE INFORMATION CINTANED IN APPIOVED OPERATING DOCUMENTATION.
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