
Teil 9  Realität und Flugsimulation 
 
Viele Flightsimmer werden mit der Zeit bestens vertraut mit dem Simulator, beherrschen „ihr“ Flugzeug 
und auch die Proceduren. Irgendwann bildet sich dann möglicher Weise die Meinung, man wäre nunmehr 
auch in der Lage, ein reales Verkehrsflugzeug zu fliegen, zumindest aber im Sinne des berühmten Filmes 
„mit der Fischgiftung“, bereit, maßgeblich im Cockpit mitzuwirken. Die vielen Diskussionen zwischen 
Airlinepiloten und PC Fliegern sind ja bekannt.  
 
Damit sich so mancher daheim mal einen ganz, ganz winzigen (!) Überblick über das verschaffen kann, 
was denn nun wirklich real verlangt wird, hier mal einige Fakten aus der Realität. Als winziges Beispiel 
des ungeheuer großen Spektrums, das ein Airlinepilot fortlaufend und fehlerfrei beherrschen muß, hier 
mal die Quickreferenzes der Boeing B737/400. Diese „Kurzanleitung“  (QRC) umfasst als Extrakt einige 
Highlights des realen AOM/aircraft operation manual und des FOM/flight operation manual.  
 
 
 
Auszug aus dem CPT/FO-QRC, 01/02 AA 
 
 
ENGINE START/TAXI: see Flt Man Sec 3 
•  verify "oil psi rising" and N1 and N2 rotation before 
 start lever to "Idle" 
•  start lever to “Idle” at 25% N2 (or 20% if max motoring) 
 Technique: wait until 4% N1 
•  cutout at 46% N2 (56% N2 for -700, -800), verify 
 psi increase ("start valve closed", start valve light out) 
•  starter duty cycle : 
 2 mins on, 20 seconds off , 2 mins on, 3 mins off 
 - do not engage starter if N2 above 20% 
•  Start malfunctions: see Flt Man Sec 2 
 - always call for “QRH” for procedures 
 - Key start events: starter valve open, N2, N1, oil psi 
 rising, fuel flow, EGT (within 10 secs; hot 725°C), 
 starter cutout, “fire” (see QRH pg 75), fire light 
 (see QRH back cover), hung start, oil psi by idle. 
•  Start malfunction procedures: (except for start valve 
 light or failure to close at 50% N2 (60% N2 -7,-800) 
 - before start lever to “Idle” : start switch OFF 
 - after start lever to “Idle” : 
 - before starter cutout: “cutoff” , motor for 60 secs 
 - after starter cutout: “cutoff ”, N2 below 20%, 
 motor for 60 secs 
•  2 mins for engine to stabilize before takeoff 
 
 
MARSHALLER SIGNALS: see Ops Man Sec 2 
 • When you are ready to taxi = Taxi Light On 
 • When clear to taxi salute = Taxi Light Off ( then on if needed) 
 



EQUIP MALFUNCTION: After Block Out (Ops Man Sec 2) 
•  Refer to MEL and CDL (see Flt Man Sec 4C) 
•  MEL: Minimum Equipment List 
 - P code = performance penalty 
 - M code = Maintenance procedure; crew may 
 position CB's or switches 
 - O code = Operation procedure 
 - use "system" number to find in MEL ( ex: GPWS = 34-26) 
•  CDL: Configuration Deviation List 
 - additional limitations with secondary airframe and 
 engine parts missing; penalties are cumulative 
 
 
 TAKEOFF 
 WINDS T/O and LDG: see Ops Man Sec 2 
•  Maximum "demonstrated" Xwind (peak gusts) = 35k 
•  Maximum Tailwind (peak gusts ) = 10k 
•  Tailwind (peak gusts ) = weight penalties! 
•  Headwind (steady) = adjustments only if Capt says so 
 WINDSHEAR: see Flt Man Sec 3 
•  Enhancements/Reactive = “windshear” on Grd. Prox. test 
•  Predictive = “windshear ahead” on radar test 
•  Setup: delay 30 mins (>15k & increasing); delay 15 mins 
 (<15k & decreasing ), use longest runway, flaps 5, full 
 power, FD on if “Enhancements", use higher VR of 
 RLL weight (Flt Man 3-241) 
•  Shear: “Max Throttle ”, TOGA if enhancement, pitch 15°, 
 in/out shaker, no trim , no config. changes, watch “sink ”. 
•  Windshear Gouge: 
 - windshear ahead (alerts) = 
 avoid, go around (trim and clean up) 
 - IN windshear = recovery (no trim or config. change) 
 TAKEOFF MINS: Ops Man Sec 2 and Jepp Intro page 126 
•  see takeoff minimums on Jepp plate 10-9A 
 
 
TAKEOFF ALTERNATE: see Ops Man Sec 2 
•  NEED IF : Departure field below CAT I landing minimums. 
 Based on "tower " report of vis. or RVR. 
•  T/O ALTERNATE: must be within 1 hour at normal cruise 
 speed in still air with one engine inop : distance equals 
 300nm (340nm/-7,-800). Mins for alt same as regular alt. 
 NO REDUCED POWER IF: see Flt Man Sec 5 
•  anti skid inop, runway contaminates, wet runway, anti ice 
 on, use of de-ice / anti-ice fluids, windshear, improved 
 climb data, PMC or FMC inop, altimeter below 29.70 
•  setting an assumed temp means the FMC will compute a 
 reduced throttle setting (N1 bugs will always show maximum 
 power). To go full power, do not set assumed temp. 
 reduced throttle setting (N1 bugs will always show maximum 
 power). To go full power, do not set assumed temp. 



 
ORDER OF TAKEOFF BUGS: 
 5 bugs : from accuload or QRH or [FMC] (-700,-800) 
•  V1 [1] (Go / No Go, call "V1" at 5K before bug; 
 normally double bug) 
•  VR [R] (" Rotate "; normally double bug) 
•  V2 (Orange Bug) 
•  V2 + 15 [white bug] 
•  VM Flaps 0° [UP] ("top bug", 220) 
•  for "Improved Climb Performance", V1, VR, and V2 
 are increased and you set them on bugs 
 - not authorized if "car": contaminated rnwy or, a nti skid inop or r ed. thrust 
•  when flying below 220k, flaps should be used, with 
 the following "recommended" fixed flap maneuvering 
 speeds (* above 117,000 GW) OR [FMC -700,-800]: 
 - Flaps 0 220k [UP] 
 - Flaps 1 200k [1] 
 - Flaps 5 190k [5] 
 - Flaps 10 170k [10] 
 - Flaps 15 150k/160k* [15] 
 - Flaps 25 140k/150k* [25] 
 
 
 
TAKEOFF BRIEFING: see Flt Man Sec 3-73 
•  Capt required brief items (5) : takeoff weather (runway 
 conditions), terrain, transition alt, discuss abnormals, 
 etc., that may affect safety of flight, and reject procedures 
•  Additional brief items : SID, Emer return, noise abatement 
 profile, Jepp notes, P&P problems, different V1 and Rotate 
 speeds?, anti ice, TO alternate, evacuation duties, "Crew 
 Effectiveness Markers" (Flt Man Sec 3-295), will 800' level off 
 (after V1 cut) clear obstacles?, etc. 
 
 
TAKEOFF: see Flt Man Sec 3 
•  Capt makes all takeoffs if runway "clutter" penalties 
•  delay exterior lights until "cleared " for takeoff 
•  stabilize to 40% ±5% N1, then 70% and TOGA (set power) 
 "check power", "power set xx %N1" 
•  at 64k (84k, EFIS) check “THR HOLD” 
•  call "100 kts, V1 (call 5kts before ), Rotate, Pos Rate, Gear Up " 
 - concentrate on "100 knot" call (reject now only for "power loss"), 
 and "V1" call (committed; do V1 cut if "power loss"). 
 - rotate at 3°/sec, 15° pitch, maintain V2 +20k (25k if light) 
 - rotate (slow!) by visually looking at end of runway (if V1 
 cut, this will help guide you to keep runway heading!) 
 - 30° bank if V2 + 15 (bug) or greater 
 - if using reduced power and desire more power, 
 position throttles manually to bugs 
•  at 400', call " Heading Select" or "LNAV" 



 - Delay turns until 400' AGL: 50' minimum for FAR's: 
 obstacle, eng. out, noise abatement, adverse cond. 
• at 1000', 10° pitch, V2 + 15 and accelerating: 
•  call "Flaps 1 (or 5), VNAV " 
 - do not use blo 3000' if special noise abatement procedures; ie: SNA 
 - must preset 220k in "Tgt Spd” Climb page, L2 
 - select "Econ" when ready to accelerate 
 OR, if VNAV is not available or not desired: 
 - " Flaps 1 (or 5), Climb Pwr, Lvl Chg, Set Top Bug" 
 - next flap retractions at the fixed maneuvering speeds and accelerating 
•  call "Flaps up; After Takeoff Check ", climb 
 at 220k/[UP], turn A/P on (above 1000’) 
 - for flaps 1 takeoff, retract at fixed speeds and accelerating 
•  at 3000' , call "V NAV" or stay in LVL CHG at 250k 
• go to L NAV when appropriate (as early as 400'), after 
 confirming : FMC accuracy (vs. raw data), both pilots place NAV radios to 
 "Auto Tuning" (FMC max capability) by both going to NAV (EFIS, both 
 must go to "Auto" on VHF NAV radio panels). If in mountainous terrain, 
 one pilot must stay on raw data until over FL250. 
•  ICAO-A / Noise Abatement: at 1500', "Climb Power, 
 LVL CHG"; at 3000', "Flaps 1 or 5, Set Top Bug" 
 
 
 
REJECTED TAKEOFF: see Flt Man Sec 2 
•  below 100k (fires, smoke, failures, configuration, 
 windshear, etc.), taxi off runway, run checklists 
•  after 100k only for "Pwr Loss" or serious / takeoff warning horn 
 - If over 100k, stay on runway, hold brakes (unless 
 evacuation, then set brakes), run checklists 
•  at V1 you must continue takeoff 
•  Capt calls " Reject "; and accomplishes: 
 - throttles idle, AT off, speed brakes, thrust revs, 
 RTO (or max brakes) 
•  F/O call "tower ", and PA to "remain seated " 
•  call for Reject checklist (brake cooling ?), eng. fire?, 
 evacuation (see signals)?, fill out irregularity report 
 737 Captain / First Officer Quick Reference Card (QRC) 2 Jan 9, 2000 
 
 
ENG FAILURE “AFTER” V1: see Flt Man Sec 2 
•  "Power Loss", maintain track (rudder), slow pitch up to 
 13°, gear up, silence bell , V2 (Orange Bug) to V2 +20k 
•  at 400’: "HDG SEL", maintain heading, radio call, ask for 
 5 units of rudder trim towards good engine 
•  at 800’: decrease climb, “ set top bug”, flaps up, “ set 
 MCThrust”, call for “Eng Fail/Fire Checklist ” (if fire, 
 run after “top bug”, and bring flaps up) 
•  declare emergency, sqk 7700, fuel balance , give FA 
 “TEST”, call company, get Wx, call for “ 1 Eng Inop/Appr 
 & Ldg” checklist, consider restarting failed eng 



 
FMC/CDU LATERAL NAV: 
•  technique: bring waypoint up to 1L, but do not “Exec” , for 
 "dynamic" position awareness. 
•  define new waypoint as: SEA or SEA250/40 or SEA180/ELN270 
•  DIR INTC: "DIR INTC", then waypoint to R6 
 (-7,-800: waypoint to L1, then enter "INTC CRS") 
•  DNTKFX: set up on FIX page; non EFIS only works this 
 side of fix; EFIS can define either way: IAH/15 or IAH/-15 
•  “INTC CRS ” always put inbound course, not radial 
 
FMC/CDU VERTICAL NAV: 
•  ENTERING SPEED AND ALTITUDE: 
 - can define speed and altitude (ex: 250/100) 
 - can define speed only (ex: 250/) 
 - can define altitude only (ex: 100) 
 - can define "at or above/below" alt ( ex: 100 A or B ) 
•  FPA, V/B, V/S, VERT DEV (on Descent Page): 
 - FPA = actual flt path angle (should be = or steeper than V/B) 
 - V/B = computed angle ( vertical bearing to meet 3R crossing) 
 - V/S = required vert speed to achieve the displayed V/B 
 - VERT DEV = present dev from computed vert path 
 (for EFIS / NG aircraft: LNAV must be engaged for this to be correct!) 
 
 
 
• ENROUTE 
GENERAL: 
•  ACARS enroute : see Ops Man Sec 7 
•  -700, -800 Handset Codes: 5 = FA, 8 = PA (then "reset") 
 
 
 
IFR ALTITUDES: 
ALTITUDES: see Ops Man Sec 2 
•  MEA: Minimum Enroute Alt (low altitude charts) if it changes, 
 do not begin climb / descent until after passing the fix: 
 - 2000' clearance 5nm of mountains 
 - 1000' clearance all else 
•  MCA: Min Crossing Alt. Must cross fix at or above this alt. 
•  MOCA: Minimum Obstruction Clearance Alt; ex: "1600T" 
•  MSA: (Minimum Safe Alt) within 25 NM radius of approach 
 aid (shown on plate). 1000' clearance. Lines are 
 bearings to the fix. 
•  MORA: (Minimum Off Route Altitude) 
 - clearance within 10nm of route (does not provide navaid signal) 
 - 2000' clearance if >5000' terrain, 1000' if <5000' terrain 
 - Displayed just below MEA, with an "a" next to it 
•  GRID MORA: same above except defined within section 
 outlined by latitude and longitude lines. 
•  AMA: Area Minimum Altitude same as MORA, but applicable 



 to shaded AMA envelopes on arrival area charts . 
•  MHA: Minimum Holding Altitude (see plate or pub. pattern) 
•  PF sets altitude window when A/P is engaged; PM sets 
 it if A/P is not engaged. Both pilots verbally and visually 
 verify all changes. 
•  When within 1000' of assigned altitude, PM makes call 
 out: ex: " six thousand for seven thousand " 
•  Set intermediate (next ) altitude in MCP window! 
 (ex: "cleared to cross XYZ at FL210, then cross ABC at 
 17,000", set 21000 in window) 
 Exception : during an FMS arrival with multiple crossings restrictions 
 and flown in V-NAV, IF desired you may set the lowest altitude restriction, 
 but monitor crossings! 
•  Maintain minimum of 1500' AGL until necessary to land. 
•  If on unpublished route or Radar Vector, maintain 
• If on unpublished route or Radar Vector, maintain 
 last assigned altitude when approach clearance received 
 - Unless new altitude assigned. 
 - Until A/C is established on published route with altitude. 
•  Accept no altitude clearance below MOCA. 
•  QNE: 29.92 ("near enroute"), QNH: Local ("near home"), 
 QFE: AGL ("near field elevation") 
•  At or above 18,000' is always set at 29.92 
 - IF Local Altimeter is below 29.92, FL180 is unusable. 
 
 
DIVERSIONS: see Ops Man Sec 2 and 7 
•  CHANGE IN DESTINATION: (For safety,wx,etc.) 
 - Need: Release Amendment for new destination 
 OR proceed to alternate (advise dispatcher). 
•  CHANGE IN ALTERNATE: 
 - If alternate weather goes down, need: new Release 
 Amendment for new alternate or new destination 
•  Use ACARS: “ETA 1” for delay , “ETA 2” for diversion 
•  Legality is OK if proceeding to alternate 
•  Contact Dispatcher (Arinc or CAL): may have better idea 
 
 
 
CREW OXYGEN: see Ops Man Sec 2 
•  up to FL250 : masks “available ” 
•  over FL250 to 410: one pilot wear unless 2 pilots in seat 
• “ cabin altitude” over 10,000' : both pilots wear 
 
 
 
MAINTENANCE LOG: see Ops Man Sec 2 
•  Airworthiness Release: considered good if the logbook 
 has no open write-ups 
•  Cabin Log: make sure only non -airworthiness items are 
 entered (see inside cover of cabin log book for list ) 



 
ARINC / MEDLINK / AIRPHONE: OM Sec 3, 7 & QRH 
•  contact ARINC for phone patch (or use Airphone 
 “speed dial” # on release) to dispatch or MedLink. Use 
 for inflight medical emergencies (see QRH MedLink 
 card), and diversion recommendations. 
 
 
 
• EMERGENCIES 
GENERAL: see Flt Man Sec 2 and Ops Man Sec 1 
•  IF possible : F/O fly on A/P, Capt resolve problem. 
•  Immediate Actions have double lined boxes. Do them 
 from memory! Then refer to QRH for more information! 
•  QRH items are also in the Flight Manual with "expanded" 
 information in Sec 2 (Non Normals). 
•  With exception of the 3 "Immediate Action" checklists, all 
 QRH checklists are "Read and Do", challenge and 
 response checklists, and are considered "Secondary 
 Action" items. Always call for “QRH”. 
•  QRH Emphasis Items : Emergency Evac, Eng Failure/ 
 Fire/Shutdown, APU Fire, Wheel Well Fire, Eng Overheat 
 One Eng Inop Appr/Ldg, Eng Fail in Ldg Config, Jammed 
 Controls, Runaway Stab, Smoke in Cockpit, Min Fuel 
•  Checklists incorporate "OR" arrows and Conditional 
 Boxes (Yes OR No...if No, skip entire box), 
 --Phase Lines---- (may temporarily stop procedure), 
 ***** (indicates end of procedure) 
•  Declare an emergency IF: Engine loss, standby power 
 appr., priority handling required, if about to break a FAR, 
 etc. (Give: Reason, Fuel, Souls Onboard) Sqk 7700 
•  Notify company and FA of emergency (PA: "folks, had 
 problem...Linda to the cockpit") see FA Emer Signals. 
•  Overweight landings : see Ops Man Sec 1 
•  Crash or Ditching: see Flt Man Sec 2 
•  Irregularity Report:see Ops Man Sec 1 and 10 
 
 
 
TWO ENGINE FLAMEOUT: /////////////////////////// 
•  FLT, CUTOFF (EGT ↓ 3-5 secs), IDLE (see QRH !!) 
•  Really have dual eng flameout, OR loss of 2 Gens? 
•  N1 and EGT gauges spool down, "Low Oil PSI" lite 
•  If in doubt , push up throttles to see if you get response! 
 
 
 
 
 
 



LOSE PSI / DECOMP / DESCENT: ///////////////// 
•  ON/100%, CREW COMM, SEAT/SMOKE 
•  see QRH for more procedures! 
•  IF Emergency Descent (damage?, smooth air?): 
•  PA “ O2, Rapid Descent ”, call ATC 
•  descent gouge : “PA, FLT, Spin, Spin, Pull, Pull” 
 (ignition FLT, spin MCP to 10M’ or MEA, V/S spin , pull 
 throttles, pull speedbrakes, LVL CHG at barber pole) 
 737 Captain / First Officer Quick Reference Card (QRC) 3 Jan 9, 2000 
 
 
UNCOMMANDED YAW or ROLL: //////////////////// 
•  A/P & A/T - DISENGAGE 
•  Symmetrical Thrust - VERIFY 
•  IF yaw or roll continues - Yaw Damper: OFF 
 - see QRH and Flight Manual for more procedures: 
 - Jammed or Restricted : "Rudder" or "Elev. or Aileron" 
 
 
 
EMERGENCY SIGNALS: see Ops Man Sec 1 
•  4 or more chimes (from pilot or FA) = an emergency! 
 (pilot does not leave cockpit until emerg. reason known) 
•  Give FA “TEST”: Type of emer, Evacuation?, Signals, 
 Time to land. Also, select ABA's. 
•  Brace signal +30 secs: "Brace for Impact ” (2 times) 
•  Evacuation signal (use slides): “ Easy Victor" (2 times) 
•  PA " This is the Captain: Easy Victor, Easy Victor" 
 (Flight Attendants will specify which exits to use) 
•  PA " Remain seated" (2 times) = Do not evacuate! 
 
 
 
TRANSPONDER: see Ops Man Sec 1 and 7 
•  Hijack : 7500 (then 7700?, see hijack below) 
•  Lost Comm: 7600 (stay VFR & land , or fly last clearance) 
•  Emergency: 7700 (“Declare Emergency”) 
 
 
 
APPROACH 
HOLDING ENTRY RULES: see Flt Man Sec 3 
•  use FMC "Hold Page", otherwise use following method 
•  note : Draw pattern if in doubt, so you'll know what radial, 
 fix, L or R, direction ("hold East, etc"), and outbound hdg 
 
 1. Set Heading Marker (L or R) : put Heading Marker at 20° 
 above right wing (for Standard, right hand turns. If left 
 turns, above left wing) 
 2. Set Tail For Outbd Radial : put Course Arrow (CA) TAIL 



 on outbound turn radial (window shows inbd . course) 
 3. Turn : 
•  If CA tail falls in quadrant from nose to heading mark, 
 then do a teardrop (±30° off outbound heading 
 towards top of case, for 45 secs) If close call, always 
 choose the teardrop. 
•  If CA tail falls in quadrant from heading mark to 20° 
 below opposite wing, then enter direct (turn to 
 outbound heading on published side). 
•  If CA tail falls in remaining quadrant, then enter parallel 
 (turn to outbound heading on nonpublished side). 
 
HOLDING NOTES: see Flt Man Sec 3 
•  "Hold East on 090 radial" (“ Standard” = Right turns) 
•  Must start to slow down within 3 mins of fix 
 (should receive holding instructions within 5 minutes) 
•  Speeds: MHA thru 6000'' = 200k max; >6000' thru 
 14M' = 230k (210k where published); >14M' = 265k 
•  Inbound times : (adjust outbound leg to get inbound time) 
 14,000' or less = 1 min ; over 14,000' = 11/2 min 
 - small box with number is pub. time in mins for pattern. 
•  Call: "Position, Time (Z) and Alt" upon entering 
•  If no pattern charted and no instructions, hold standard 
 pattern on inbd course to fix, at last assigned altitude. 
•  Be sure to figure " bingo fuel" to start diversion! 
•  Send ACARS “appr. delay” msg (see Ops Man Sec 7) 
 
 
 
STEEP TURNS: see Flt Man Sec 3 
•  "Inrange Check", A/P and A/T on; 250 kts 
•  note entry pitch and FF; A/P, A/T and ALT HOLD off 
•  Turn (use no trim, use armrests): 
 - > 25° bank, increase pitch by 1° (to about 5 1/2° at 45°) 
 - increase power by about 10% 
 - use F/S indicator : F = less throttle; S = more throttle 
 - centered F/S needle = right thrust to capture speed 
•  monitor : altimeter, ADI, F/S, airspeed (VSI slight climb) 
•  lead rollout by 15°, return to entry pitch and FF 
•  A/P and A/T on; speed to VM Flaps 0 (to set up for stalls) 
 
 
STALL SERIES: see Flt Man Sec 3 
•  "Inrange Check", A/P and A/T on to set up; set GA N1 
 (N1 Limit Pg), use the "recommended" man. speeds 
•  CLEAN: set 40% N1 at VM Flaps 0 
•  DEPARTURE / TURNING: 
 - Flaps 5, gear down, set 50% N1 at VM Flaps 5, 
 then 20° bank 
•  LANDING: 
 - Flaps 30, gear dn, set 50% N1 at VM Flaps 30 (Target) 



•  note pitch and FF, then A/P and A/T off, set N1 
 - Have V speeds established (not sliding thru a/s) 
 - Have V speeds established (not sliding thru a/s) 
 before pulling back to N1 settings. 
•  maintain altitude or slight climb; trim out during maneuver 
•  at stall: 
 - firewall throttles, call " Max Throttle " 
 - level wings; maintain altitude! 
 - push nose if pitch up , retrim, return to entry pitch angle 
 - return to initial speed (pull back throttles!); stabilize! 
 - A/P & A/T on to set up for next stall 
 - when done : do a "go around" to clean up 
UNUSUAL ATTITUDE RECOVERY: 
•  call "Attitude "; A/P and A/T off 
•  "fly to diamond" with full rudder and aileron 
•  nose high = increase bank to no greater than 90° 
•  nose low = reduce bank before adjusting pitch 
•  no back yoke pressure until bank less than 10° 
•  adjust thrust : differential thrust, if below crossover point 
 (add power to low wing) 
 
 
ORDER OF LANDING BUGS (5): 
•  [FMC, -700,-800] line selecting “Ref’ will set bugs 
•  80 kts , put bug for "80k" call out 
•  VREF [R] bug for landing flaps, see Appr Ref page) 
 - normally VREF 30 or 40; single engine is VREF 15 
•  Target (Orange Bug) +5 min, +20 max; if using A/T 
 (throughout approach and landing), add only +5 
 - if ice on tail , will have to add +10 to target 
 - this is your "go around " speed for single engine 
•  VREF + 15k [white bug] ("go around" flaps maneuvering 
 speed, both engines) 
 - set this at VREF 30° + 15k if using 30 ° flaps 
 - set this at VREF 40° + 15k if using 40° flaps 
 (not VREF 30° + 15k for 40° flaps!) 
 - this is your "go around " speed with both engines 
 - this is your eng. failure in landing configuration spd. 
 • VM Flaps 0 [UP] ("top bug", 220) 
 • see takeoff section for "recommended" fixed flap 
 maneuvering speeds 
 
 
TARGET SPEEDS: 
•  VREF + 5 (1/2 wind + gust, 20 max) 
 - example : "wind 12G20" use 6 + 8 = 14 
 - if using A/T ( throughout appr and ldg), only add +5k 
 (regardless of winds; A/T compensates)! 
 - Single Engine : do not use A/T 
 - if windshear “loss”, see Landing section 
 



 
FINAL APPR. SEG. (FAS): see Ops Man Sec 2 
•  FAS = Final Approach Segment; FAF = Final Approach Fix 
•  LS = at "published" Glide Slope Intercept Altitude (GSIA) 
 (or at glide slope intercept if lower than the GSIA) 
•  NP = at FAF (if no FAF, then at point where PT intercepts 
 the inbound course. 
•  If prior to FAS, must have approach minimums to start 
 approach. Note: no "look see" option! 
•  If after FAS, and visibility goes below minimums, may 
 continue to DA / MDA (and land if visibility OK). 
 
VISIBILITY: see Ops Man Sec 2 
•  Use CAT-C (use CAT-D for circle) 
•  All approaches based on visibility, ceiling is advisory. 
 - there are different mins if TDZ, CL, or ALS are inop ! 
•  Must have visibility to start approach. If visibility goes 
 below mins after FAS, continue to DA (for NP to MAP). 
•  RVR: reported only if 6000 or less or prevailing visibility 
 11/2 mile or less. Otherwise, ask for it. IF Rollout RVR is 
 inop, you can use MID RVR (for Cat II) 
•  CURRENT / VARIABLE READINGS: Current governs 
 - ex: "RVR 2400 , variable 1300": you are OK to land 
 1/4 mile = 1600 RVR 1/2 mile = 2400 RVR 
 5/8 mile = 3200 RVR 3/4 mile = 4000 RVR 
•  RVR / GROUND visibility : May be interchanged except: 
 - If minimums below 2400 RVR, must use TDZ RVR if 
 reported, MID RVR may be substituted for TDZ if TDZ 
 is not reporting (Cat I only) 
 - Rollout or MID (both are just advisory) must be 
 reported if RVR <1600 (TDZ RVR still controlling) 
 - For circle, must have prevailing visibility. 
 • PREVAILING VISIBILITY (PV) : Average airport visibility 
 
 
 
 
GENERAL APPROACH GUIDELINES: 
•  get weather ; do "In Range Check " 
•  both F/D on to allow guidance in go arounds 
•  Approach Briefing: (other pilot sets up, then flys plane, 
 then you set up, then give briefing): 
 - mins (bugs), missed appr, timing, terrain, VDP, callouts, 
 set next altitudes in MCP, use CRM, etc. 
 - if emergency, consider longer runway, wind, systems 
•  Considered "on" Final Appr Course (to start descents): 
 ILS: within 1/2 of the full scale deflection (1 dot = 1° ) 
 (EADI "expanded mode" each dot = 1/2°!) 
 VOR: within 1/2 of the full scale deflection (1 dot ) 
 ADF: within 5° of the required bearing 
•  You should be 200' AGL over end of strobes (about 1/2 



 mile from end of runway), and 50' AGL over threshold. 
•  Jepp plate DA(H): DA = decision altitude (H) = HAT 
•  MAP mode is recommended for all approaches, except 
 for VOR or LOC BC: one pilot must be on raw data prior to intercepting final 
 approach course ("VOR/ILS" or EFIS "FULL VOR/ILS or EXP VOR/ILS; 
 ADI raw data does not count!) Also, 1 pilot in raw data if mountainous 
 terrain and below FL250. 
•  “Speed, Spd”: use FMC set speed bugs or fixed speeds 
 
 
 
MONITORED APPROACH: see OM Sec 2 & QRH 
•  All precision apprs. to 2400 RVR or less (max Xwind 
 10k): use "monitored approach" (same as CAT II) 
 - F/O flys on A/P; spring loaded for go around 
 - Captain monitors approach; lands if no go around 
 - If autopilot inop, fly manually. 
•  If RVR is 2000 or less , then brief to lowest category 
 minimums capable (ie: Cat II, even if Cat I is legal) 
 ILS: see Flt Man Sec 3 
•  Cat I approaches use barometric / electric altimeter 
•  Cat II approaches use radio altimeter 
•  downwind, " Flaps 1, Spd "; base " Flaps 5, Spd, Appr. Chk" 
•  " cleared " for the appr and on intercept (use 30° hdg): 
 call "VOR LOC" ( prior to 5° of course), "Appr Check", 
 at Loc capture, go "APP ARM" 
•  at Loc capture and altitude hold, or glide slope intercept, 
 set missed approach altitude 
•  at 11/2 dots below G/S : " Gear Dn, Flaps 15, Spd, Ldg Chk" 
 - Single Engine : at 1 dot below G/S: "Gear Down, Flaps 
 15, Target, Ldg Chk" - Target is VREF 15 + additive 
•  at G/S capture: " Flaps 30/40, Target " (set MCP to MA alt) 
 - EFIS: must have Loc capture before you can capture 
 G/S. Use caution if capturing G/S from above! 
 - flaps 40° if low ceiling & vis (Cat II ), short & slick runway 
 - Single Engine : at G/S capture, you stay at flaps 15 
•  for landing, A/P off no later than 50' radio altimeter 
•  see Flight Manual Sec 4 for chart of standard pilot callouts 
 
 
CALL OUTS: 
• "  1000 feet, 500 (" Flare Armed ", F/O), 400, 300, 200" 
 (TDZE + 500, etc., from baro altimeter)" 
•  Call Out Speed / Sink if varies by 5K, and / or >1000 FPM 
•  "Approaching Minimums" (DA + 100') 
•  " Approach Lights In Sight " (If see strobes , may go 
 below DA to100' above TDZE, but then must have 
 visual reference (one of ten items: lights, markings, etc), 
 or go around. For Cat II, you must have visual 
 reference at DH, which is 100' above TDZE) 
•  " Runway In Sight" OR "Approach Lights in Sight" 



 OR "Minimums" (at DA and lights not in sight) 
•  On a monitored approach or CAT II / IIIa: 
 "Approaching Minimums, I'm Going Heads Up" (Capt) 
 - Captain: hands behind throttles 
 "I Have The Aircraft" (Capt) 
 - Capt initiates go around if needed after this call 
 "Minimums, Going Around "(F/O) 
•  " 100, 50, 30, 20,10 " (from radio altimeter; calls below 
 100' optional on visual; 100' call mandatory ) 
•  Monitor GS intercept altitude to avoid false GS angles! 
•  DA based on highest point in touchdown zone (HAT) 
 (1st 3000') and MSL. At DA must land or go missed! 
•  Monitor FMA for capture modes! Be configured by OM 
•  Jepp Plate : GS shows glide slope angle and expected VVI 
•  RVR values : see Ops Man Sec 2 
 ILS PRM: Precision Runway Monitor 
•  Brief (see Jepp page), MEL (ILS, TCAS and/or Transponder, 2 VHF 
 radios) 
•  #1 VHF on "Tower", #2 VHF on "Monitor"; set volume 
•  TCAS on "TA" 
•  Hand fly "Breakouts": Do not push TOGA, A/P off, A/T on, configure 
 after on new heading. PM turn FD's off, reset MCP (Hdg, Alt), FD's on, 
 Lvl Chg, Hdg Sel 
 
 
 
CAT II / IIIA CRITERIA: see Ops Man Sec 2, Flt Man Sec 3 
•  use Monitored Approach Concept , give brief, see QRH 
•  Cat II use RA (or Inner Marker if appl.) on radio altimeter 
•  Cat IIIA: set radio altimeter (RA) to 50'; baro to TDZE + 50' 
•  Captain set up, configure, give to F/O to fly early 
•  Mins: RVR 1200 / RA 100' (IIIa = RVR 700 / RA<100 or AH) 
 (For IIIa, DH is 50. AH = Alert Height: see Ops Man Sec 2-80, not for 737?) 
 (Only do IIIa approaches in the New Generation aircraft: -700, -800) 
•  IF RVR is below 1600 , must get advisory on midfield and / or rollout 
 RVR (but TDZ RVR is always the controlling RVR [ IIIa : TDZ and MID 
 RVR are controlling]). If only TDZ RVR, then mins are 1600 RVR (RA 
 150 in Jepps were for "certification" process only...disregard: use RA 100). 
•  see callouts above (ILS section) 
•  See Requirements For Cat II: (see QRH) 
•  Cat II Landing Techniques: 
 - flaps 40° is recommended 
 - have seat adjusted properly, to see visual cues 
 - near DA, Capt places hand behind throttles 
 - use A/P to 50' AGL 
 - keep landing lights off until after touchdown 
 - if unable to land within 3000' (last painted marker): Go Around 
 - be sure to set radio altimeter to RA value, not HAT! 
•  Autoland (CAT II / IIIA, optional CAT I): "B" A/P 1st, "A" after "APP" 
 mode; Go Around = TOGA, call for flaps, gear, monitor. On 
 missed, A A/P pops off, B A/P is now master. 
 



 
NON PRECISION: see Flt Man Sec 3 
•  downwind, " Flaps 1, Speed" 
•  base or IAF outbound, " Flaps 5, Speed" 
•  when "cleared" for the approach and intercept heading: 
 - "VOR LOC" OR "HDG SEL or L-NAV" (for BC or ADF); 
 call for "Appr Check ". Use MCP for all NP approaches. 
 - use V/S (not LVL CHG) to descend to next altitudes at 
 1000 to1500 fpm (no >1500 fpm, or GPWS will go off!) 
 - no greater than 1000 fpm below 1000' AGL 
•  at Loc capture and alt hold, set next altitude for stepdown 
 - set in next higher altitude (ie: if MDA is 620; set at 700) 
•  4 mi from FAF: " Gear Down, Flaps 15, Speed, Ldg Chk" 
 - Single Engine : at 1 to 11/2 mi from FAF, call for "Gear 
 Down, Flaps 15, Target, Landing Check" (if heavy and 
 airport is high and its hot, may have to delay gear and use flaps 10 or 5). 
•  2 miles from FAF: " Flaps 30/40, Target ", use 65% N1 
•  at FAF : start time and descend to MDA at 1500 fpm 
 (over 1500 fpm = GPWS!) 1000 fpm below 1000' AGL. 
•  when at MDA, " set M/A altitude" ; tweak MDA if needed 
 (V/S it down 500 fpm or more; then Alt Hold) 
•  at VDP, use V/S at about 750 fpm (see notes below) 
•  for landing, A/P off before descending more than 50' below 
 MDA (call "deselect altitude hold" to remove F/D bar) 
•  Call Outs for NP: see Flt Man Sec 3 
 - " 1000 feet, 500, 400,.... " (above TDZE from baro . alt.) 
 - "Approaching Minimums" (MDA + 100') 
 - "Minimums" (at MDA) "Set missed approach altitude " 
 - " Missed Approach Point " (approach lights not in sight) 
 - " Approach Lights in Sight " OR "Runway in Sight" 
 
 
 
NP APPROACH NOTES: see Flt Man Sec 3 
•  Back Course: put in published front course. Ident may be 
 different from ILS, even if same frequency! Use small 
 course corrections (very sensitive due to closeness of 
 transmitter)! Use "HDG SEL". or "LNAV". Do not use "VOR LOC"! 
•  PT: 1 min past FAF turn barb heading, 30-60 secs out 
•  FAF = Maltese Cross symbol (on NP approaches only ) 
 - Determine FAF location . Side Jepp depiction shows distance to 
 end of runway, which is not necessarily the DME to the VOR! 
•  be sure to start time at FAF ( adjust for winds) 
•  1000-1500 FPM descent, reach MDA before VDP 
•  Do not go above MDA, or you may lose sight of runway! 
•  30° flaps at FAF desensitizes GPWS 
•  Timing as depicted unless DME portrayed (then use DME) 
•  Note: HAT is value you set in the radio altimeter, MDA is 
 value you set in the barometric altimeter. 
•  MDA based on : highest point of airport (HAA) or HAT and MSL. 
•  Do not descend below MDA prior to VDP. If no VDP, you 



 must plan your own VDP: 
•  If DME only: use 1 mile for each 300' descent from HAT 
 (ex: HAT 450 ÷ 300 = 1.5 miles from Rwy end is VDP) 
 (Caution: DME and miles shown to runway on FMC may be different!) 
•  If TIME only: use (HAT x 10%) = seconds to subtract 
 from MAP time. (ex: MAP time 2:20, HAT 450/10 = 45 
 2:20 - 45 = 1:35 secs to the VDP from FAF) 
•  use the VASI or PAPI if available! 
•  VDP is shown as a V on the chart, if published. 
•  just prior to VDP, use V/S to about 750 fpm; when stabilized disconnect 
 A/P and A/T and fly manually. Visually should see end of runway in 
 windshield center; hold 800-1000 fpm. May need to descend prior to 
 VDP if tailwind or abnormal flap setting. 
•  Could build NP approach in FMC, display it on the HSI (or 
 Map display on EHSI) and fly coupled “LNAV”. 
•  Go Missed Approach if exceed (unless momentary and 
 correcting the deviation): 
 - LOC deviation ± 1 dot 
 -VOR course deviation ± 1 dot 
 -NDB ± 5° on bearing pointer 
 - Airspeed -5 to +10 of target (Orange Bug) 
 - GPWS activation 
•  Simulator Pitfalls : premature and illegal descents, too fast , 
 too high , past VDP, poor callouts, no visual contact 
 
 
 
RNAV APPROACHES: see Tng Bul 99-11 
•  Flown in LNAV and VNAV; flown as a NP approach! 
•  set mins (DA) on baro (leave Radar Alt set at 0) 
•  "select" Vref speed (double click; make "big") 
•  both in "Auto"; set RNP (6L Legs Pg) to 0.3 before FAF 
•  LNAV before Approach Check 
•  at FAF altitude, press ALT HOLD, MCP to 0, engage VNAV 
•  disengage A/P by 50' below DA 
 
 
 
ADF (NDB): 
To Stay On ADF / NDB Course: 
•  1st General Premise : "Head" of the ADF needle always 
 falls towards bottom of case. Tail always "rises". 
•  2nd General Premise : If "on course" inbound, "head" will 
 be at top of case, and "on course" outbound, "head" will 
 be at bottom of case 
•  3rd General Premise: To fly the NDB approach: 
 - determine the desired course, imagine a pencil placed 
 vertically over it, and if: 
 - "Head" is to left of pencil, turn left 
 - "Head" is to right of pencil, turn right 
 



PROCEDURE TURN: see Flt Man Sec 3 
•  At FAF outbound , go 30 secs (ILS), or 1 min (NP) 
•  Turn to "barb" heading, go out 30 - 60 secs (at 5° flaps). 
-  Usually stay within 10NM. 
 
 
CIRCLING APPROACH: see Ops Man Sec 2 
•  Use Cat D or CAL minimums 1000' / 3 miles , w/greater 
•  Accomplish all within 2 miles 
•  On final: "FLAPS 30 or 40" 
•  Must have prevailing and / or runway visibility. 
 Ceiling required only if noted (Jepp), but circle may not be 
 started unless visual reference to runway at MDA 
•  If missed approach, turn toward landing runway and continue until 
 established on missed approach procedure of original approach 
 
 
DME ARC: see Flt Man Sec 3 
•  Turning to arc , lead 1% GS (200k = 2 miles) 
•  Turning off arc , lead 10° ( depends on DME/ 15 DME =10°) 
•  Use needle "head": ahead of wing tip to lower DME, below 
 wing tip to increase DME. Considered "on" arc ±2 mi. 
•  Caution : If LOC is tuned, it's needle will point to 90° point! 
 - Use correct needle! 
• use flaps 15 and gear down on arc (considered base leg) 
 
 
MISSED APPROACH: see Flt Man Sec 3 
•  Must go around if: 
 - safe landing not possible at DA or MAP 
•  not stabilized "in slot" by 1000' AGL (500' if VMC) 
 (glide path, trim, config, AS +15k/-5k, VVI >1500fpm, or < 45/55% N1) 
 - can not safely land in touchdown zone 
 - safety is compromised 
 - "TERRAIN" or "PULL UP" below 500' AGL 
•  GPWS: Anytime you get a "whoop whoop pull up, terrain, 
 or configuration" warning you must do a go around 
 (may disregard if above 500' day VMC; for other GPWS 
 warnings you pull up until the warning goes away ). 
•  "TOGA" ( press button ) and push up throttles (unless A/T) 
 - A/P will disengage when TOGA pressed 
 - second TOGA press gives full power 
 - G/A mode armed below 2000' 
•  15° pitch up (and fly "runway heading") 
 - Single Engine : 13° pitch up (very smooth and slow !) 
•  " Flaps 15, Check Power, Positive Rate, Gear Up " 
 - Single Engine : " Flaps 1, Chk Pwr, Pos. Rate, Gear Up " 
 - smoothly add power and rudder; maintain heading 
 - Note : if have both engines and landing with flaps 15 (flap problem, 
 etc.), you will keep flaps at 15 for the go around (ie: do not pull up to 
 etc.), you will keep flaps at 15 for the go around (ie: do not pull up to 



 Flaps 1, like a single engine go around). 
•  fly VREF + 15 (white bug above target bug) 
 - maximum of 15° bank below VREF + 15 
 - Single Engine : use Target spd min (allows 15° bank) 
 - Target speed is equivalent to VREF 15 + 5 
 • "Check Missed Approach Altitude " 
•  at 400': "HDG SEL" or "LNAV" 
 - after 400', call "going missed"; take care of flying first 
•  at 1000': 10° pitch up; "Flaps 5, Climb Pwr, Lvl Chg, Set top 
 bug ", "Flaps 1, Flaps Up (optional), After T/O Check " 
  Single Engine at 800 ' or obstacle clearance altitude: 
 "Set top bug" " Flaps Up (optional), Max Cont Thrust, 
 Review Engine Failure/Fire Checklist " 
•  at 3000' , call "VNAV" 
 • rejected landing is same, except do not attempt if thrust 
 reversers were used 
•  Simulator Pitfalls : wrong procedures or sequence, wrong 
 pitch, no G/A thrust , wrong MAP (time, DME) 
 
 
LANDING INFORMATION: 
•  Stabilized by: 1000' (500' if VMC) 
•  VASI (3 lite ) 737 / use near 2 ( Far 2 VASI for wide body) 
•  CA/Class B Floor: Clearance for "visual" is not 
 authorization to go below TCA floor! 
 (ex: IAH: 30-20 DME = 4000'; 20-15 DME = 3000') 
•  Landing Flap Selection: normally 30°; use 40° if: 
 - short or slippery runway 
 - low ceiling and visibility (CAT II) 
 - occasional proficiency practice 
•  Judgment: go around if lousy approach! 
 
 
 
Landing Procedure: 
•  call outs "100, 50, 30, 20, 10" (from radio altimeter, calls 
 below 100 optional on visual, 100’ call is mandatory) 
•  cross threshold at 50', touchdown target is just beyond 
 1000'. Rwy painted markers 500' apart, last one = 3000'. 
•  if speed brakes fail to come up, manually extend 
•  use thrust reversers as soon as possible to about 80% N1 
•  should always use #1 brakes (quicker, brake wear 
 saving ), and plan to use #2 or #3 if short or slippery 
 runways, or strong crosswind. 
•  if need to do a Rejected Landing, do a normal go-around 
 - do not attempt if reverser thrust has been initiated 
•  Last 3000' to 1000' of Rwy, ctr line lights are red & white 
•  Last 2000' of runway shows amber edge lights 
•  Last 1000' of runway, center line lights are all red 
•  hard landing = log book writeup (see Ops Man Sec 1) 
•  if maximum braking used, see brake cooling chart (QRH) 



•  if given a "land and hold short of runway xx " clearance, 
 you should have 6000' runway, IF: max landing weight, 7500' MSL, dry 
 runway, and no tailwind (or must check P&P charts). To determine how much 
 runway you have: see Jepp pages (runway information) OR ask tower. 
•  In absence of a specific " hold short" clearance, you must 
 clear landing runway, even if that means protruding on 
 another adjacent Rwy or taxiway (see Ops Man Sec 2). 
 See Jepp 10-7 for exceptions (ex: CLE). 
 
 
 
Landing Techniques: 
•  bad weather: favor upwind side of runway 
•  braking action: poor = no room for error! nil = do not land! 
•  Gear Up Landing : land to runway side of "extended" main 
 gear; evacuate out "low" side 
•  you may tend to flare too high if runway width is 200' due to 
 depth perception; ie: keep it coming down! If runway is 
 narrow (ex: 75’, IAH 14R), you will tend to flare too late! 
 
 
 
LANDING WITH ENGINE OUT ON FINAL: 
•  AT / AP off, “Flaps 15”, power up , VREF + 15k, GPWS inhibit 
 OR If go around : maintain VREF + 15k, retract to Flaps 1 
•  if on short final, consider leaving bad engine (with fire or 
 failure) running , then take care of it after landing 
 
 
 
 
WINDSHEAR: see Flt Man Sec 3 
•  see windshear techniques in Takeoff section 
•  Target bug set for normal surface wind additive, not for 
 A/S loss, but actually fly VREF + "A/S loss additive" (no > 
 20k) or target, whichever is greater. Do not use A/T. 
 
 
 
 
TAXI-IN / SHUTDOWN: see Flt Man Sec 3 
•  allow #2 engine cooling for 1 min ( 3 mins desired), 
 then off (+30 secs before block in). 
•  do Termination Check if last flight for day or lengthy 
 ground time. Also, should do a walkaround if RON at 
 non-maintenance station (see Flt Man Sec 3). 
•  leave cockpit clean ! Radar should be in "Test"! 
 
 
 
 



Verhaltensregeln für Besatzungsmitglieder 
 

Grundsätze für optimale Leistung im Cockpit, auch für den 
FS Piloten sehr interessant 

 
Bei der LUFTHANSA wird das Prinzip FORDEC gelehrt. Es beschreibt die Verhaltensgrundsätze der 
Besatzungsmitglieder, hier die Voraussetzungen an den Pilot in Command, den „Captain“.  
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1. Technische Kompetenz 
 
1.1. Manuelle Flugzeugsteuerung 
Piloten sind in der Lage, das Flugzeug in allen Manövern zu kontrollieren. Sie bemühen sich darum, den  
Flug als möglich so genau und glatt zu machen. 
 

1.1.1. Fähigkeit 
- Seien Sie in der Lage, das Flugzeug manuell jederzeit zu kontrollieren 
- Stabilisieren Sie das Flugzeug in allen Flugphasen  
- Warten Sie waagerechtes und senkrechtes Profil  
- Bedienen Sie das Flugzeug genau und glatt  
 

1.1.2. Ausführung 
- Wenden Sie Grundsteigungs- & Netzstromwerte an  
- Gleichrangige Steuerungseingaben und Form  
- Erkennen Sie Trends an Instrumentensuche und reagieren Sie als angemessen 
- Halten Sie an anwendbaren Beschränkungen und Toleranzen entsprechend OM-B und OM-D fest 



1.2. Systemkenntnisse 
Besatzungsmitglieder kennen ihr Flugzeug, gutes, mit spezieller Betonung, ein Betrieb, Begrenzungen und 
Interaktion von Systemen. 
 

1.2.1. Systementwurf 
- Kennen Sie die Struktur und funktionieren Sie  
- Kennen Sie die Beschränkungen 
- Seien Sie mit der Dokumentation vertraut  
 

1.2.2. Anwendung 
- Wissen Sie, wie Systeme zu bedienen sind  
- Kennen Sie das Verhalten und die Interaktion von Systemen 
 

1.3. Nutzung der Automatisierung  
Besatzungsmitglieder sind darin bewandert, ihr Flugzeug in allen Automatisierungsarten zu bedienen. Sie 
haben die Flexibilität, die gebraucht wird, um von einer Stufe der Automatisierung zu einer anderen zu 
wechseln. 
 

1.3.1. Handhabung 
- Seien Sie in der Lage, alle Automatisierungsarten zu verwalten  
- Nutzen Sie optimale Automatisierungsart 
- Nutzen Sie Automatisierung, um Arbeitsbelastung zu reduzieren  
 

1.3.2. Überwachung 
- Seien Sie sich aktiver Automatisierungsart bewusst  
- Seien Sie sich Modusänderungen bewusst 
- Seien Sie beim Ändern der Stufe der Automatisierung flexibel 
 
 

2. Procedures 
 
2.1. Kenntnis von Procedures 
Es ist wesentlich, dass Besatzungsmitglieder gründlich mit veröffentlichten Procedures vertraut sind. 
 

2.1.1. Normale Procedures 
- Kennen Sie normale Procedures für alle Flugphasen 
- Seien Sie gründlich vertraut mit allen relevanten Standard - Procedures  
 

2.1.2. Notfall-Procedures 
- Wissen Sie, wie eine anormale Situation zu handeln ist  
- Kennen Sie Memory Procedures auswendig  
- Seien Sie mit relevanten Notfall-Procedures vertraut 



 

2.2. Einhaltung von Procedures 
Die disziplinierte und genaue Anwendung von Procedures ist wichtig. Nur wenn ein höherer Grad 
Sicherheit erreicht ist, könnte es sein, dass Abweichungen von Standard-Procedures notwendig sind. 
 
 

2.2.1. Disziplin 
- Wenden Sie strikt erforderliche veröffentlichte Procedures an  
- Führen Sie trainierte Procedures genau aus  
- Weichen Sie nur von Procedures ab, wenn ein höherer Grad Sicherheit erreicht wird 
 
 

3. Soziale Kompetenz 
 
3.1. Kommunikation  
Im Allgemeinen schließt Kommunikation Informationstransfer und soziale Aspekte ein. 
Besatzungsmitglieder nutzen Information gemeinsam und bestätigen den Empfang und deren Verständnis. 
Vorschläge von anderen Besatzungsmitgliedern sind zu berücksichtigen, selbst wenn man nicht mit ihn 
übereinstimmt. Mehrdeutigkeiten und Ungewissheiten sind anzukündigen. 
 
 

3.1.1. Atmosphäre 
- ermutigen Sie die Crew zur betriebsbezogenen und aufrichtigen Kommunikation  
- erreichen Sie einen positiven ersten Eindruck 
- hören Sie aktiv zu  
- berücksichtigen Sie Vorschläge  
 
 

3.1.2. Informationstransfer  
- Teilen Sie Information  
- sichern Sie deren Empfang  
- sichern Sie deren Verständnis  
 
 
3.1.3. Informationsverwaltung  
- nennen Sie Pläne und Absichten eindeutig 
- kündigen Sie Mehrdeutigkeiten an  
- kündigen Sie Ungewissheiten an 
- sprechen Sie offen über Probleme innerhalb der Besatzung 
 
 



3.2. Führung und Teamwork 
Geführt vom Kommandanten, erreicht die Besatzung eine sichere und effiziente Leistung in einem Klima, 
das rational und von Einschüchterung frei ist. Soziale Interaktionskonflikte müssen angesprochen und 
verwaltet werden. Jedes Besatzungsmitglied agiert als ein aktiver und konstruktiver Teil des Teams. 
 
 

3.2.1. Commandability 
- übernehmen Sie als Kommandant die Führung von der Besatzung  
- führen Sie Ziele, kontrollieren und korrigieren sie di Aktionen der Crew 
- berücksichtigen Sie besondere Bedingung der anderen Besatzungsmitglieder 
 
 

3.2.2. Teamfähigkeit 
- treten Sie als ein konstruktives Mitglied eines Teams auf  
- übernehmen Sie Initiative 
- ermutigen Sie andere, zusammenzuarbeiten  
- unterstützen Sie andere 
- suchen Sie Ideen und Ansichten von anderen  
- beziehen Sie einen eigenen Standpunkt  
- liefern Sie entsprechende Rückmeldung 
- schlagen Sie Alternativideen vor, wenn angemessen  
  
 

3.2.3. Konflikt Management 
- sprechen Sie Konflikte an und handeln Sie daraufhin  
- erreichen Sie ein rationales Klima  
- vermeiden Sie Einschüchterung 
- wenn angemessen, übernehmen Sie bestimmte Positionen und behalten diese bei, bis Sie die nötige 
Aufmerksamkeit erreicht haben oder diese Position z korrigieren ist 
- akzeptieren Sie Kritik 
- vermeiden Sie Konkurrenz zwischen Besatzungsmitgliedern 
 
 

3.3. Verhalten unter Belastung 
Besatzungsmitglieder weisen verschiedenen Aufgaben eindeutige Prioritäten zu. Verfügbare äußere und 
interne Ressourcen werden genutzt, um Aufgaben möglichst zügig zu erledigen. Beanspruchung und 
Fehler sind inhärente Faktoren des Flugs. Deshalb haben die Besatzungsmitglieder das Ziel, negative 
Wirkungen zu reduzieren. 
 
 

3.3.1. Aufgaben 
- vergeben Sie Prioritäten für Aufgaben  
- verteilen Sie Aufgaben passend  
- beenden Sie Aufgaben zügig 
- nutzen Sie externe und interne Ressourcen  
 
 



 
3.3.2. Zeit 
 
- planen Sie voraus 
- ordnen Sie Aufgaben Erledigungszeiten zu  
 
 

3.3.3. Beanspruchung und Fehler 
- Versuchen Sie, negative Wirkungen der Beanspruchung zu reduzieren 
- Versuchen Sie, Fehlerauswirkungen zu reduzieren 
 
 

3.4. Situationsbewusstsein und Entscheidungsfindung  
 
Besatzungsmitglieder erkennen und erwarten Faktoren, die den Flug beeinflussen. Nachdem diese 
Faktoren erkannt sind, wählen sie die entsprechenden Aktionen. Um erfolgreich zu sein müssen die 
Besatzungsmitglieder die Ausführung von Aufgaben und die Entwicklung der Situation aktiv überwachen. 

 
3.4.1. Vorbereitung 
- handeln Sie in Bezug auf verfügbare Zeit  
- vermeiden Sie Ablenkungen  
- erwarten Sie Faktoren, die den Flug beeinflussen  
- erkennen Sie Faktoren, die den Flug beeinflussen  

 
3.4.2. Verarbeitung 
- werten Sie Faktoren aus, die den Flug beeinflussen  
- wählen Sie entsprechende Aktionen  
- überwachen Sie deren Ausführung 
- überwachen Sie die Entwicklung der Situation  
- wenden Sie für komplexe Entscheidungen FOR-DEC an:  
 
 

F Facts Fakten 
O Options Optionen 
R Risks & Benefits Risiken & Nutzen 
D Decision Entscheidung 
E Execution Ausführung 
C Check Überprüfung  

 
 
3.4.3. Interaktion 
- beteiligen Sie andere Besatzungsmitglieder an der Arbeit  
- erörtern Sie Diskrepanzen 
 
 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



737 V Speeds 
Take-Off Speeds 

Take-Off Speeds for the 737-300/400/500 

TOW   
737-300 

20K   
737-400 
23.5K   

737-500 
18.5K   

1000kg   V1 VR V2   V1 VR V2   V1 VR V2   
70           158 162 168           
65   154 155 160   152 154 162           
60   147 148 154   144 147 155   147 147 152   
55   140 141 148   137 139 149   140 140 146   
50   133 133 141   129 131 143   132 132 139   
45   123 123 133   121 123 136   123 123 132   
40   114 114 126   112 115 130   113 114 124   
35   104 104 117           104 104 117   

                            

    
ISA 

Vmcg=111   
ISA 

Vmcg=115   
ISA 

Vmcg=106   
Typical wet V1= dry V1-10kts. 
All speeds assume balanced field, flap 5, pa<5000ft, OAT<35C, nil 
slope, nil wind, runway dry. 

Landing V Refs 

Landing Speeds for the 737-300/400/500 

  
737-300 

20K   
737-400 
23.5K   

737-500 
18.5K   Landing 

Weight   Flaps   Flaps   Flaps   
1000kg   40 30 15   40 30 15   40 30 15   

70           155 159 177           
65   152 153 165   149 154 171           
60   145 147 158   143 147 164   140 144 154   
55   138 141 151   137 141 156   134 139 148   
50   131 134 144   130 134 149   128 133 141   
45   123 127 136   124 127 141   122 125 135   
40   115 119 128   116 119 132   114 117 125   
35   107 111 119    109  111  123   107 109 116   

 
Na, immer noch Lust, als PC Pilot mal eben einen realen Airliner zu fliegen? 


