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FUEL PLANNING

Missions will normally be planned for a step-climb profile, choose the most fuel conservative profile to accomplish mission requirements.

Cruise Ceiling: Used to determine initial level off/highest acceptable FL, known as cruise-climb 

altitude (300 FPM rate of climb at NRT).

Cruise Speed: Normal cruise speed is 300 KCAS / 0.77 M, whichever is less.

Fuel Requirements:  If decompression would cause descent to an altitude resulting in fuel consumption exceeding planned fuel, add fuel to recover at a suitable airfield from ETP at the appropriate altitude.  This is not required if the aircraft can recover at a suitable airfield at FL 250 at LRC speed from ETP (reference FSAS for proper speed).

Start, Taxi, Take-off
3000 lb
When more than 15 minutes taxi time






is anticipated, add 120 lb/minute






not to exceed 5000 lb total.

Enroute



Fuel for flight time from departure to 






BDP at cruise altitude.

Enroute Reserve

10% of flight time fuel over a 






Category I route/route segment, not






to exceed 1+00 fuel at normal cruise.

Alternate



Fuel for flight time from overhead 






destination to alternate, or to most 


distant alternate when two are equired, 






at the speed and altitude from the 






alternate fuel chart.  Compute using 






overhead destination GW.

Missed Approach
8000 lb
Required if destination is below 






ceiling minimums but at or above 






visibility minimums.

Holding



+45 fuel computed from holding 






chart.  When alternate is unavailable, 






located in Alaska or greater than 






590N, use 1+15 holding fuel.  Compute 






using overhead alternate GW (takeoff 






GW minus blocks 3, 4 and 7a)

Descent, Approach/Landing
7000 lb


Identified Extra
600 lb/min
Departure maneuvering: 






T- storms, terrain, ATC.





400 lb/min
Cruise maneuvering: 






T–storms, ATC.





5000 lb
Insufficient or Unreliable. navaids at 






destination.

Engine running on/off load. 
100 lb/min

Stored Fuel


Hydraulic cooling fuel-plan to land 






with 18000 lb.  If block 13 is less than 






25000 lb, add stored fuel equal to the 






difference 
between block 13 and 25k.

Unidentified Extra
5000 lb (max)
If over 5000 lb, request defueling if  






conditions / mission requirements 






permit.

Note:

When fuel becomes critical, consider the following options: slow to LRC; climb; select a closer alternate; update the Begin Descend Time; or land short and refuel.

DEPARTURE ALTERNATES

Departure Weather is :


Departure Alternate is :

At or above authorized ceiling and

visibility landing minimums

(Don’t use Cat II ILS mins)


NOT REQUIRED

Below published ceiling but RVR is 16 or

greater (vis 1/4 mile or more)
REQUIRED within 30 min, with wx reported & forecast to be at or above mins or 200-1/2 (RVR 

OR
24) whichever is higher for T/O + 1 hr.

If mission priority dictates and below

published ceiling but RVR ( 10 and runway

centerline lighting is operational
OR
REQUIRED within 2 hrs with existing wx at least 500-1 above approach mins but no lower than 600-2 for a precision appch or 800-2 for a non-prec appch and forecast to remain so for 1 hr past ETA

Note 1:
Must have dual RVR readouts and displays.

Note 2:
File the departure alternate in the flight plan remarks or advise ATC prior to departure.  Aircraft must be able to maintain MEA or MOCA (whichever is higher) to the alternate on 3 engines.

DESTINATION ALTERNATES
Destination Alternate Required: (for ETA ( 1hr)
1.
When filing to a destination where radar is required to fly the approach, regardless of weather.

2.
When the worst weather (temporary or prevailing), is forecast to be less than 3000/3 or 2 more than the 
lowest published landing minimum visibility, whichever is greater.

3.
When departure or destination is outside the CONUS.  Exception:  If destination is remote or an 
island 
with no alternate available, add holding fuel IAW MCI 11-205, Vol. 18.

4.
ALL 433 AW missions. (MCI 11-205, ¶10.4.2.2.)

Remote or Island Destination WX: (for ETA + 2hr)
1.
The prevailing surface winds, corrected for RCR, must be within limits.

2.
The prevailing ceiling and vis are equal to or greater than published mins for an available 
nonprecision approach (excluding ASR) or, if a precision approach is available, the ceiling or vis may 
temporarily go below nonprecision mins, but not below precision mins.

File Two Alternates When:

1.
The forecast visibility, prevailing or temporary, is less than published for an available approach.

2.
Forecast surface winds, prevailing or temporary, exceed limits corrected for RCR.

Weather required for the Alternate: (for ETA ( 1hr)
With a Published App:  Weather at the alternate, tempo or prevailing, must be forecast to be at or above1000-2 or 500-1 above the lowest landing mins, whichever is higher.

Without a Published App:  Forecast weather must permit a VFR descent from the IFR MEA/MOCA and aVFR app. and landing.

Note:

An alternate may be named even though its forecast includes tempo conditions due tothunderstorms, rain showers, or snow showers that are lower than above, but pilot must obtain a thorough weather briefing.

OBSTACLE DEPARTURE PLANNING

1.
The pilot will provide the obstacle height and distance information, published climb gradients, and DER requirements to the engineer.
2.
Use instrument departure procedures (IDPs) to the maximum possible extent.

3.
Obstacle information can be obtained by reviewing a terrain chart (JOG, TPC, or 


sectional), the IDP, NOTAMs, FCIF/FCB and the ASRR.

4.
Aircraft must always be capable of an engine-out climb gradient of 2.5% (IAW Dash 1, fig. A3-12) and must be able to achieve all published climb gradients with all engines operating.

5.
If no minimum climb gradient is published, use 200 ft/NM minimum with all engines operating and 152 ft/NM with one engine inoperative.  If a higher required climb gradient is published, use that climb gradient as the minimum (all engines) and subtract 48 ft/NM as the one engine out minimum.

6. If the all engine climb gradient meets or exceeds the published/required climb gradient, but the engine 

       out climb gradient does not, you may still depart provided the engine out climb gradient provides   

       obstacle clearance for the planned departure and emergency return flight paths.

7. Determine minimum climb gradients by using the “60 kts” column on SID minimum climb rate 

       and/or reviewing minimum climb gradients in the Published Departure Procedures (Trouble “T”)

8.
In the event that the engine out climb rate is not sufficient to clear all obstacles, the crew will consider downloading fuel/cargo, delaying the mission until climatological conditions allow for sufficient performance to clear all obstacles/climb gradients, or coordinate alternate departure procedures.  Otherwise:
9.
MCI 11-205 ¶6.16.6 (the maneuver formerly known as See and Avoid)

A)
Not to be used for contour or tree line obstacles.


B)
Day, VMC only.


C) Aircraft must be capable of meeting published climb gradient with all engines operating.


D)
Make TRT standing take-off.

Note 1:
For an obstacle clearance, flap retraction altitude is variable and is determined from the 1-1.

Note 2:
Bank angles of up to 30( may be used for obstacle clearance, however, it must benoted that rate of climb is reduced by approximately 200’/minute

MISCELLANEOUS 1801 RULES

Item 10:
Enter SX/C for flights in MNPS airspace.  SWX/C for flights in RVSM airspace.  Add the letter R if using BRNAV or RNP-10 airways (Europe, NOPAC, and Tasman Sea).  SI/C for all other flights.

Item 13:
Enter block-out time!

Item 15: 
Enter route of flight.  Use DCT for flight off airways, unless both points are defined by geographical coordinates or by bearing and distance.  An entry must be made whenever a change to the cruising speed or the cruising level is planned.  Enter Mach number for over water flights.  List points every 10( of longitude if not on a NAT (and below 70( North) and every 5( for north/south flights.  If on a NAT, from entry to exit, list “NAT” followed by the code letter assigned to the track.

Item 18:
Enter EETs for FIR boundaries or significant points(chronologically).  If an FIR is collocated with a significant point, use the FIR ID.  If on a NAT from coast–out to coast–in, you only need to enter EET to the first oceanic FIR boundary.  Enter diplomatic clearance as: RMK/MDCN XX (Military Diplomatic Clearance Number, then the two letter country code) and clearance number.





Example:
RMK/MDCN EI USA01




Enter hazardous cargo information with mission identifier.

Item 19:
Fuel/  enter endurance fuel in 4 figures.  (The HH+MM goes in the 175)




Remarks/  enter “Wx briefed by_____”(initials).

USEFUL RADIO FREQUENCIES

NAT Clearance :


Gander


134.9, 135.05, or as assigned


Shanwick


123.95, 135.525, or as assigned


New York / Santa Maria

As assigned

Oceanic Common Frequencies :


North Atlantic

131.8


Caribbean


130.55


Pacific / Africa / Indian Ocean
128.95

OCEANIC NAVIGATION PROCEDURES

1.
Prior to flight, plot the oceanic portion of the flight on a chart(e.g., OPC, GNC, Jep.).  Annotate the 
chart with the mission number, preparer’s and AC’s name, date, and flight plan course depicting 
reporting points with proper names.  On AR missions plot the ARIP, CP, exit and turn points.

2.
Ensure all navigation coordinates on the CFP, NAT msg., AIREP form, OPC, and 1801 are identical.
3.
Take and record an AIREP (AF Form 72) at each position report over a CAT I route.  Make special report if the average wind exceeds either 30( in direction or 25 kts in speed from forecast or CFP.

4.
Ensure that the correct present position has been loaded.

5.
Waypoint and TACAN data loaded by one pilot shall be verified by another pilot (check coordinates and distances).

6.
Store coordinates of the departure airfield, destination airfield, and possible diversion airfields in TACAN memory.

7.
Perform an HF radio check prior to take-off.

Inflight:

1.
Coordinate with another pilot so that more than one person can copy the clearance and check for accuracy.

2.
Obtain a coast out fix prior to or immediately upon entering a CAT I route to cross-check INS 
performance.  Plot the fix on the chart.  (Plot both altimeter readings if in RVSM airspace)

3.
Record the aircraft position in relation to a NAVAID and simultaneously go to “hold” on all three INSs.  Record the INS triple mix position and all three INS pure inertial positions on the OPC.

4.
Compare the coast out fix to the INS triple mix position.

5.
When approaching each waypoint, recheck the coordinates for the next waypoint and record the 
weather.

6.
Approximately 10 minutes after passing each waypoint, record and plot the triple mix position and time on the chart and ensure compliance with course and ETA tolerances.

7.
If a revised clearance is received, record and plot the new course on the chart.  

8.
After coast-in, check the INS positions to determine if a position update is desired.  Update manually or use TACAN mixing.

9.
Immediately report malfunctions or loss of navigation capability to the controlling ARTCC.

Note:
Turn in the AIREP at destination, and place the charts, fuel planning calculations, and the CFP(s) in the completed forms folder/envelope.

NORTH ATLANTIC (NAT) PROCEDURES
MNPS  (Minimum Navigation Performance Specifications) 

1.
Boundaries - Compliance with MNPS is required by all aircraft operating within the following 
airspace:


A)
Between FL 275 and FL 400; RVSM altitudes FL 290 through Fl 410


B)
Between latitudes 27( N and 90( N;


C)
The Eastern boundary of CTAs Santa Maria Oceanic, Shanwick Oceanic and Reykjavik;


D)
The Western boundary of CTAs Reykjavik and Gander Oceanic and New York Oceanic, excluding the area west of 60( W and south of 38(30’N.

Note:

North American Routes may be found in Canadian Flight Supp; and UK  Domestic Routes andholding patterns may be found in ENAME Supp.

2.
Nav Requirements for Entry


A)
Dual INS or;

C) Aircraft and aircrew certification required for


B)
One INS and a navigator

     entry into RVSM airspace—See FLIP AP/2 Ch. 5.

Note 1:
If the required equipment malfunctions prior to entering the MNPS airspace, consider the following:  If fuel permits, request clearance via a preferred northern route(see FLIP AP/2 chapter 5) or return to a base with repair capability.

Note 2:
With radio failure, may continue (see FLIP AP/2, chapter 5).

Note 3:
In any case malfunctioning equipment, which reduces MNPS compliance, must be reported tothe controlling agency and subsequent agencies.

3.
Tolerances/Clearances


A)
NAT tolerances:  ETAs ( 3mins, MACH  ( 0 (revise time if ETA changes > 3mins).


B)
If inadvertently off course, take action to regain cleared route within 100NM from the position at which the deviation was observed.


C)
Gander - If you have current NAT message ID #, include in readback and do not read back track coordinates.  Shanwick - The pilot shall only read back the contents of the message, but will verify the full route details of the track as transmitted on the NAT track broadcast VHF freq. (133.8).  All other times and when in doubt, readback track coordinates.


D)
Shanwick - UK departures are to request clearance as soon as possible after departure.  All others, 40 minutes before the ETA for the oceanic boundary, on 123.95.  If unable on VHF, request on HF.  Departing Keflavik, oceanic clearance is assigned by ground.

4.
IFF Procedures - Retain last assigned Mode 3/A for 30 minutes after entry into NAT airspace, then squawk 2000 for remainder of NAT.  Squawk Mode 3/A 2100 when in Bermuda TCA.

5.
Emergency Turnaround Procedures


A)
If possible obtain revised clearance, if not broadcast intentions on 121.5 and obtain clearance ASAP.  Initial action is to turn 90( left/right on a track laterally separated by 30NM.


B)
If above FL 410 climb or descend 1000’; at FL410 climb 1000’ or descend 500’; below FL410 climb or descend 500’ (technique is to use FSAS track offset or XTK/TKE).

6.
NAT Valid Times - NAT valid times are based on the 30W crossing time.  Not to be confused with the CFP valid time, which is based on your take-off time.

7.
OPREP-3 Reporting Procedures


A)
If notified of navigational errors exceeding 24NM submit OPREP-3.


B)
The AC must document the circumstances surrounding the incident and insure submission at the next CCC.


C)
Report content – see MCI 11-205 ¶8.5.2

PACIFIC REGION PROCEDURES

Full details for composite routes are in FLIP:  Alaska Supplement for NOPAC; Pacific Supplement for Hawaii/Mainland, and in FLIP AP/3, Chapter 3 under Japan, for Tokyo/Honolulu PACOT Routes.

ENGINE START SEQUENCE


At N2

11% 


Place switch to RUN.  Fuel flow ( 800 PPH.


25%


Ignition.  Must have light off within 30 seconds after going to RUN.


35%


Low Oil Press light out — if no oil pressure by N2 idle, shut down.


45%


Starter button pops out (46 ( 3%).  If not out by N2 idle, pull it out.


55%


Generator comes on line.


61-67%

N2 idle. (This is a guide, not a limit.  781 write-up if it’s out of range.)

Note 1:
If the start is discontinued after light-off prior to reaching N2 idle, move the Fuel and Start Ignition switch to STOP and motor the engine for 30 seconds.

Note 2:
If the engineer advises that the start valve open light has not gone out by N2 idle, shut down the engine.

Note 3:
If there is no indication of N1 RPM, do not advance the throttle.  Continue operating engine for 5 minutes maximum.

Caution:
Should the selected APU shut down during or immediately after an engine is started, do not attempt to restart the APU until maintenance checks the accessory drive shaft.

Caution:
If all engines are required to be shut down prior to take-off, accomplish the After Landing Checklist before accomplishing the Engine Shutdown Checklist.

Caution:
Should a hydraulic pump fail to pressurize, shut down the engine and have the pump inspected for a sheared shaft.  If a sheared shaft is confirmed, replace the pump.

TAXIING

Obstruction Clearance Criteria:

Lateral Clearance
To an 

Without a
With a
of Component

Obstacle 

WW
WW

Main Gear Pod

Less than 3’

25’
10’

Outboard Nacelle
3’ high, but less 

25’
10’






than 6’

Wing Tip


6’ or higher

25’
10’

· Do not taxi the airplane if any main landing gear is more than 4( from one another.

· When taxiing above 20 knots, turn on anti-skid.

· Refer to -1 section 2A “TAXI” for guidance on accomplishing minimum radius 180( turn.

· Rudder pedal steering will steer the nose gear 5( either side of center.  3 second delay when transitioning from nose wheel steering to rudder pedal steering.

Gear Limits:

· Above 732,500 lb limit taxi speed to 30 knots

· Nose Gear may be turned 45( prior to airplane movement, with the MLG centered.

NLG Steering Angles - Airplane Gross Weight above 732,500 lb

Thrust
Braking
Castered
Fixed

Symmetric
Symmetric
60
60

Asymmetric - up to 50%  of maximum
Symmetric
60
45

Symmetric
Moderate Asymmetric
60
45

Asymmetric
Moderate Asymmetric
45
30

· 
Initiate aft main gear centering immediately when coming out of turn.
RUNWAY REQUIREMENTS

Runway Length


Runway Width
Taxiway Width

6000’*




147’**

75’

(1830m)




(45m)

(23m)

*
Waiverable to 5000’ (1525m)

**
Minimum width is 150’ (46m) of paved surface if a 180( turn is required.

Note:

Waiver authority for runway lengths/widths, and taxiway widths is HQ AMC/DOTA (AFRES NAF/DO for USAFR missions).

TYPES OF TAKE-OFF

TRT Power Take-off:  Shall be used under the following conditions.
· When restricted by runway length, CFL, field elev , temp, obstacle clearance, or climb grad

· For icy runways or when RSC is present

· For nonstandard configuration

· See and Avoid

· Tailwind shear or gust front is anticipated

Standing Take-off:  Shall be made under the following conditions.

· Obstacle clearance or critical field length is a limiting factor

· When operating under the conditions specified in MCI 11-205 ¶6.16.6. (Formerly See & Avoid)

Note:

Intersection take–offs may be made.

WINDSHEAR ON TAKE-OFF

· If windshear is encountered prior to Vgo, the take-off should be aborted.

· If take-off continued, increase engine power to gain as much airspeed as possible prior to rotating.

· When rotating, use 10( of pitch initially, then 15 to 18(, remaining below shaker onset.

· When a safe altitude is reached, maintain a positive rate of climb, retract the gear, accelerate to Vmco + 10, then reduce engine power to TRT-INFLT.

CLIMB AIRSPEEDS

4 Engine Climb:

· Pitch steering bar - no lower than Vmco to Hmfr

· If no pitch steering bar - Vmco + 10 until Hmfr

· After retracting flaps - Limit bank to 10( until Vmfr + 15 kts

· 250kts to 10,000’, maintain approximately 500’/minute until reaching 270 kts

· 270 above 10,000’ until reaching M.70, then hold M.70 until cruise altitude

3-Eng. Climb w/obst.:
At/above Vmco, climb at the indicated airspeed existing when engine failure occurred, until clear of the obstacle

3-Eng. Enroute Climb:
250kts or M.60 (whichever is less); when time permits:


250/M.60, above 650k gross weight


230/M.60, 550k to 650k


210/M.60, 450k to 550k


190/M.60, below 450k

2-Eng. Climb:  190/M.45 (whichever is less), all weights

Note:

FSAS cannot be coupled to the AFCS or ATS until 1500’ above loaded field elevation.

PITCH AND BANK LIMITS

· 13 deg. max. pitch on rotation, 8-10 deg. normal

· 15 deg. max. pitch after take-off

INERTIAL NAVIGATION SYSTEM INFORMATION  (INS)

Mode Selector Unit(MSU):

STBY


From the OFF position, starts fast warm-up in the INU.  From other positions, if STBY selected, alignment is lost.  If realignment is desired, after landing, downmoding to STBY will maintain the INU at operating temp. & speed.  A realignment can be accomplished in approx. 10 mins (The airplane can be moved in STBY, and provides auto shutdown for overheat).

ALIGN

Starts alignment, provides auto shutdown for overheat.


NAV


Ready to navigate (no auto shut down provided).

ATT


Only attitude info available, computer off, alignment is lost.  Can only be realigned on 





the ground (no auto shut down provided).  BAT (light) INS has shut down after being on 





battery power (too late light).  NAV (light) Indicates NAV mode is available, illuminates 





when the INS is in Alignment State 5.

INS Alignment:
· INS fan light should go out within 30 sec. after turn on, if not, turn off.

· WARN light comes on if inserted present position (PP) is over 38NM from last position or 0.5 NM from the other INSs (ensure correct PP is loaded).

· Battery test is completed in Alignment State 8.  If alignment stops, turn INS to STBY and then directly to NAV (bypasses the battery test).

· Alignment will not progress past state 7 if PP has not been loaded.

· If Alignment State 6 has been reached and a new PP is desired, must return to STBY and then back to ALIGN to enter the correct PP.

HSI display:

· Heading is true when i–nav selected.

· Bearing pointer indicates drift angle during i–nav ops.

· CDI displays displacement from a selected course, cross track (one dot = 1.5NM).

· Course arrow depicts the great circle route.

TACAN aided inertial:

· DO NOT insert additional TACAN info if the leg alert light is on.

· DO NOT change TACAN stations while TACAN mixing.

· Insert altitude of station to nearest thousand feet.

· Insert TACAN coordinates to the nearest tenth of a minute.

Manual Position Update:

· To ensure passing directly over the fixed reference point, deselect horiz nav mode on the AFCS control panel and use navaids (vor, tac—not i–nav ) to determine directly overhead the fix (refer to Manual Position Update, (list page N-40).

· If during the comparison (displayed in NM) the error exceeds 33NM, a WARNING light will come on. An update may be forced, if desired. (Compare Updated/Pure Inertial Positions, checklist page N-41).

· All updates, either manual or automatic, can be purged allowing the displays and steering signals to be based on pure inertial position (refer to position update eradication, checklist page N-41).

Magnetic Variation:

· Stored between 70N and 60S.

· When mag. hdg. desired at latitudes greater than 70N or 60S, it may be inserted.

· Mag. Var. is loaded in degrees, arc-minutes, and 0.1 arc-minute.  For example, East 15.7degrees variation is entered as E 15420.

· Mag. Hdg. Ops.



A.
Departure:  Program the airfield mag. var.(MV) after the INSs are in the “NAV” mode.  




Cross-check the HSI/BDHI readings against the standby compass and runway hdg.



B.
Arrival:  Program the airfield MV as depicted on the IAP.



C.
The BDHI will indicate true hdg. above 70N and 60S, until MV inserted.

INS Shutdown:

· Ensure to accomplish INS position check after landing, refer to 1CL-1/N-44.  If drift error exceeds 2.5NM/hr make an entry in the 781.

· Do not move aircraft for 2 minutes after shutdown.

· Verify INU shutdown by observing the INS CDU INOP error msg (FSAS) and that the data displays are blank (INS).

CRUISE PROFILES

· Normal cruise speed is 300 / M0.77, whichever is less.

· Cruise Modes for manual cruise or for LRC (99% max. range) are provided by FSAS.

DESCENT PROFILES

Normal:
The FSAS enroute descent profile - M0.77/300.

Rapid: 
M0.825/350 whichever is less.  All throttles to idle, gear up, flaps up, both inboard engines to 




reverse idle.  DO NOT exceed 15( nose low.  Must scan TRs after use.

· Ensure that you obtain local weather prior to starting your descent.  This is needed to ensure compliance with fuel requirements and will allow the engineer to calculate landing data for your arrival (needed to brief approach on the descent checklist).

· The copilot will set the local station altimeter setting when received!  The pilot will set local altimeter once clearance to descend below transition level is received and started.

PENETRATIONS

· Accomplish Descent and Approach checklist prior to the IAF.

· Configured penetrations will not be initiated at altitudes above 20,000’ or at GW above 600,000 lb.

When passing the IAF:
Flaps:




- 40% (additional flaps may be used to increase descent rate)

Gear:




- Down

Airspeed:



- Vapp + 30(min)

1000’above penetration alt:

- Reset flaps to 40%

Established inbound:

- Vapp + 20(min)

· TRs may be used for penetrations (clean configuration).  If TRs used, they must be scanned.

HOLDING

Airspeed:
230K is maximum holding airspeed unless climbing in a holding pattern, then 310K.

Note 1:
FSAS computes speed & thrust values & provides a continuously updated display.  Maximum 




endurance is provided by maintaining approx. 3 degrees AOA. Wings level AOA is approx. 




constant for all gross weights & altitudes.

Note2

Holding fuel calculations are based on 20( of bank and +15oC (T at 10,000’ and 20,000’, while flying at 10kts above best endurance.  Ensure you and the engineer are on the same sheet of music when holding is accomplished.

APPROACH PROCEDURES

*Warning*

When past the final approach fix at night or in IMC and a GPWS warning is received, immediately add power, execute a positive pull up until warning ceases, and verify terrain clearance, sink rate, and proper gear and flap configuration.  If the approach cannot be safely continued, execute a missed approach.

4 & 3 Eng. (VFR/Radar Pattern):  Accomplish Approach checklist prior to pattern entry.

Downwind:



Vapp + 60(min.) - clean







OR
Vapp +30(min.), w/flaps 40% - gear as required(*)

Base:





Vapp + 20(min.), w/flaps 40% - gear down(*)








*Accomplish the Before Landing Checklist

Final:





Vapp, w/flaps landing - gear down

Touchdown:



Vapp - 10(min.)

Low Altitude Approach:  

Departing the IAF:

 
Vapp + 60(min.) flaps up - gear up

Inbound to the FAF:


Vapp + 20(min.), w/flaps 40% - gear down

Final Approach:


Vapp, w/flaps landing - gear down

Circling Approach:

Maneuvering:



Vapp + 20(min.), w/flaps 40% - gear down

During turn to final(*):


Vapp, w/flaps landing - gear down

Note 1:
DO NOT descend below circling MDA until aircraft is in a position to execute a normal 




landing.

Note 2:
3 Eng. Vapp = 4 Eng. Vapp, but not less than 2 Eng. Vmca!

2 Eng. Approach: Vapp (2 Eng) = Vapp (40% flap), but not below 2 Eng Vmca
Downwind:



Vapp + 40(min.) - clean

Base:





Vapp + 40(min.) - gear down

Final:





Vapp, w/flaps 40% - gear down

Landing Assured:


Flaps landing (if desired)

CAT II ILS APPROACH PROCEDURES

The autoland system, including both VHF NAV receivers and radar altimeters, must be operative.  Since DH is based on RA rather than barometric altitude, do not fly CAT II ILS approaches that have no RA setting for DH.  If Cat II capability is lost at/below 300 feet RA, a missed approach shall be performed unless visual cues are sufficient to complete the approach and landing.  The following restrictions apply:

· Both pilots must be CAT II qualified and current

· AC must have 100 hours in command

· AC must have logged at least 3 simulated CAT II approaches in the aircraft

Airplane Equipment Requirements:


1.
Autopilot and Autoland Subsystem Operational (green light on)


2.
Dual ILS Receivers


3.
Dual Radar Altimeters


4.
Dual Flight Directors


5.
Dual Radar Altimeter

6. Dual CADCs

7. Two separate ADI/HSI input sources

Restrictions:


1.
CAT II approaches must be performed utilizing the autoland mode of the autopilot to DH (select Autoland when on glideslope but no later than 700’ AGL).


2.
If CAT II capability is lost at/or below 300’ RA, a missed approach shall be performed unless 



visual cues are sufficient to complete the approach and landing.


3.
When an autoland or coupled ILS approach is flown, assume manual control at or above 



published DH.  Automatic touchdowns are prohibited.  For CAT II approaches, do not assume 



manual control until the runway is in sight or a go-around is initiated.


4.
Maximum crosswind for actual CAT II is 10 kts (15 kts for training).

General:


1.
CAT II ILS is a “vis only” approach (need 8000 lb extra fuel).


2.
Use lowest published radar altitude for DH.


3.
Use of auto throttles is optional.


4.
Recommended airspeed for localizer intercept is 170 kts (not less than Vapp + 20).


5.
Initiate Before Landing checklist (base leg) followed by the Autoland checklist, prior to GS 



intercept.


6.
Tolerances for continuation of the approach from 100’ above DH to DH are airspeed ( 5 kts of 



computed final approach speed, and deviation from glideslope and localizer not to exceed one-



half dot.

Copilot Duties: (CAMEL)

C
Cross-check barometric and radar altimeters.


A
Announce the illumination of any fault light or malfunction affecting the autopilot, radar 



altimeter, or flight director, or if the autoland light goes out.


M
Make “100 above” call using the radar altimeter. 


E
Eyes outside.  For 100’ above to CAT II DH, the copilot will concentrate primarily on 

 


outside references to determine if visual cues will be sufficient to complete the landing.


L

“Land” or “Go Around” call made off of the radar altimeter at DH.

WIND SHEAR ON LANDING

1.
Compare actual ground speed (GS) to reference GS.


A)
If the difference is less than 15kts, maintain approach speed.


B)
If the difference is greater than 15kts, apply headwind or tailwind procedures.

2.
Consider the following, indications of a wind shear or microburst.


A)
Rapid A/S change of 10kts.


B)
500’/minute increase or decrease in sink rate.


C)
1–dot G/S deviation.

Note:
If severe wind shear or microburst is encountered on approach, abandon the approach and immediately accomplish a G/A.  Refer to the –1, page 1Q-5 for further information on the 



Wind Shear Warning System.

ANGLE OF ATTACK

Clean Holding
3(

Approach ( 100% or 40% flaps )
7.2(

Approach ( No flaps )
7.8(

Approach ( No slats )
5.0(

Stall ( Flaps Up )
15(

Stall ( Flaps Down )
18(

PITCH AND BANK LIMITS

· 10 deg. max. pitch during approach

· 15 deg. max. bank below 200’

· 5 deg. max. bank below 50’


BRAKE TEMPERATURES AND INFORMATION

100(
 C

Temperature increase from random light braking.  Brake temps are cumulative

200(
 C

Landing gear should remain extended after takeoff until brakes have cooled to this temp.

300(
 C

Inspect landing gear, fire is possible if hydraulic leaks are observed in gear or brake areas.  





Request standby fire fighting equipment: fire is possible.

400(
 C

DO NOT approach airplane until brakes have cooled below this temperature.

740(
 C

Beginning of caution zone.  Clear runway; Do Not Set Parking Brake; Chock Nosewheel.  Request standby fire fighting equipment: fire is probable if leaks exist.  Evacuate airplane as soon as practical by moving forward or aft from main landing gear wheels.

800(
 C

Blown fuse plugs are probable.  Leave immediate vicinity (plus all the above).

1000(
 C (
danger zone: fire is imminent; evacuate immediately; leave immediate vicinity.

LANDING GEAR

Landing Gear Position Indicators:


Nose Gear:





UP = All door close & door lock relays are in the closed and locked position





IN-TRANSIT = Doors unlocked & not fully open





RED WHEELS = Doors fully open, gear not down & locked





GREEN WHEELS = Gear down & locked


Main Gear:





UP = Gear is up & door closed & door lock relays in locked position





IN-TRANSIT = Gear is in transit from up or down position





RED WHEELS = Gear down, side brace locked, positioning collar disengaged





GREEN WHEELS = Gear down, positioning collar engaged

Landing Gear Warning Light:


Gear Lever UP - Any of the nose or main gear door locks are not in the locked position


Gear Lever DOWN - The NLG is not down/locked or any MLG collars not engaged

Landing Gear Warning Horn: Will sound when:

1. Flaps extended beyond 80% & NLG not down/locked or any MLG collar disengaged

2. Airspeed < 200kts and any throttle below minimum cruise, ADS switch in SAFE, and NLG not 

    down or any MLG positioning collars not engaged.

ENGINE SHUTDOWN CONDITIONS

Emergency:

1.
Engine Fire


2.
Engine Disintegration


3.
Excessive Fuel Flow


4.
Engine Flames Out For Unknown Reason


5.
Visible Fluids From The Engine Or Pylon That Cannot Be Stopped


6.
Uncommanded TH REV N LKD or TH REV EXTD light, below 250kts


7.
Pylon Fire (*)

*
Conditions 1-6 require the use of the EMERGENCY ENGINE SHUTDOWN checklist; #7 has it’s 


own checklist (PYLON FIRE checklist).
Precautionary:


  1.
Excessive Engine Vibration (necessitates an immediate engine shutdown using the PES(list)


  2.
Abnormally High, Low, or No Oil Pressure


  3.
High Oil Temperature


  4.
TIT Overtemperature


  5.
Engine Overheat

6. N1 or N2 Overspeed

7. Failure of CSD to Disconnect or Reconnection after Disconnect


  8.
Uncommanded TH REV EXTD at or above 250kts or Failure of Thrust Reverser to Retract




(Refer to 3-93)


  9.
Nacelle Bleed Duct Failure


10.
Failure of Bleed Valves to Close with Duct Overheat


11.
Start Valve Open Light On After Engine Airstart


12.
Hydraulic System Overpressure

 EMERGENCY AIRSPEEDS

Air Start without Starter assist(*):  If starter not used, hold the Fuel and Start Ignition switch in AIR START until start indications are observed.  Generally, the most favorable conditions for unassisted starts are at speeds greater than 210 KCAS and altitudes below 20,000’.

Below 10,000’
 10% N2 or greater


10,000’ - 30,000’
 210 KCAS minimum (may be attempted at higher altitudes)
* Normally, all air starts will be made with starter assist.

RAT Operations:  In order for the RAT to provide hydraulic pressure to drive the emergency generator and to operate the flight controls the following apply:


Below 15,000’
 175 KCAS minimum


Above 15,000’
 190 KCAS

Below 175 KCAS the ISO BUS must be turned off to maintain emergency bus electrical power and to operate the flight controls.  Air Start ignition will not be available if the ISO BUS is off.  155 KCAS is the minimum speed to maintain flight instrument operation.

DITCHING

Configuration Priority:


Flaps




- DOWN (100% if able)


Main Landing Gear


- DOWN


Nose Landing Gear


- UP

Power On:

Day:


Approach


- Vapp - 15kts





Touchdown


- Vapp - 20kts

Night:


Approach


- Vapp





Descent


- 200fpm below 500-700’ RA





Touchdown


- Vapp

Power Off:

· Use APUs and ATMs for hydraulics and electrics (PTUs OFF during flap extension)

· Configure, trim and complete major maneuvering above 1000’ AGL

· Power On speeds apply

· Exception...If the RAT is the only source of hydraulic power, flaps can not be extended and approach speed shall be maintained to touchdown

EMERGENCY ELECTRICAL POWER

Loss of DC Power:  The battery will supply the battery bus and emergency DC bus.  Both the battery light and ISO DC bus off light will come on.  Other indications include:

· Slat indicator shows in transit

· Flap indicator needle points to 11 o’clock (A) or 9 o’clock (B)

· Gear indicators show in transit

· All warning flags appear in copilot’s ADI, HSI

· Copilot loses interphone

Action
~
Place the Instrument Power Switch to EMERG, this will turn on the emergency generator and 




prevent the depletion of the battery, while restoring power to the ISO DC bus.  Disengage 




autopilot prior to turning on emergency generator. 

Emergency Generator supplies 7 buses:

Emer AC


ISO AC

Avionics ISO AC

Battery

Emer DC


ISO DC

Avionics ISO DC

Pilot Items available with only Emergency AC, DC and BATT Buses:
{Basically day VFR Operations}


1.
Interphone(P,FE,Aft Flt, Troop, Cargo)
8. Plt Flood and let down plate lights


2.
CADC 1(Plt VSFI)



9. Left AC pack w/man temp control


3.
Plt ADI




10. Warning horn


4.
Turn and Slip



11. APU start/control


5.
INS/FSAS 1 or 3, whichever selected

12. Engine & APU Fire protection *


6.
IFF





13. Air Refueling Capability *


7.
Standby compass light

· Battery powered; useful time unknown.

Items lost with 3 Bus Operation:

· Normal and emergency landing gear operation

· No anti-skid, thrust reversers, radios

· No engine instruments, copilot instruments/interphone, Master Caution System

· No normal/alternate pitch trim, pitch & roll PACS, autopilot

· No right pack or floor heat(airplane will depressurize)

Items gained when ISO Buses and Battery bus powered:

{Capable of ILS, LOC, VOR, PAR @ 300 and 3/4}


1.
UHF 1




7. EPR


2.
VHF 1(Com/Nav)



8. N2 RPM


3.
Pilot Flight Director



9. Landing Gear Indicator


4.
Glide Slope 1



10. Engine Start Ignition


5.
Pilot HSI



11. Master Caution


6.
Anti-skid



12. BATT charging & BATT bus power

Items Lost with 7 Bus Operation:

· Still must button gear down, castering still inoperative

· Still no right pack, but have floor heat

· Still no normal/alternate pitch trim, pitch & roll PACS, autopilot

· No thrust reversers

HYDRAULIC SYSTEM LOSS RAMIFICATIONS

Hydraulic System #1:

· Longer flap and slat extension times (allow twice the time)

· Marginal crosswind control at normal x-wind limits (can increase Vapp 15 kts)

· Aft MLG and NLG must be emergency extended

· Normal nose wheel steering inop. - select EMERG system (#4)

· Rudder pedal steering and castering inop.

· Loss of #1 thrust reverser (TR), and #2 TR emergency retract

Hydraulic System #2:

· Normal and manual pitch trim inop. - use alternate pitch trim

· Marginal crosswind control at normal x-wind limits

· Loss of #2 TR

· Loss of RAT/Emergency generator operation

Hydraulic System #3:

· Reduced crosswind control at normal x-wind limits

· Loss of #3 TR

Hydraulic System #4:

· Longer flap and slat extension times

· Fwd MLG must be emergency extended

· Loss of normal brakes - select alternate brakes

· Loss of #4 TR

Misc. Notes:

· If an overpressure (3400psi) should occur, do not depress either engine-driven hydraulic pumps or pull the fire handle.  Perform the Precautionary Engine Shutdown checklist.

· Do not fly with more than one pump on two non-adjacent engines inoperative.  All PTUs must be operative, system filters checked, and all pumps must have positive depress capability.

EMERGENCY EQUIPMENT

Escape Descent Reels - 24


First Aid Kits - 22


1
-
Pilot’s window
2
-
Emerg. equip. area by FE



1
-
Copilot’s window
2
-
By #5 service door


7
-
#1 hatch
1
-
By courier coat closet


15
-
#2 hatch
15
-
in troop comp.





1
-
aft of crew entry door





1
-
fwd of right troop door

Escape Ropes - 8



Fire Extinguishers - 15 (A), 17 (B)


5
-
troop comp.(#3L/R, #4 hatch)
1
-
Emerg. equip. area by FE



3
-
cargo comp.(#7L/R,Crew Entry)
1
-
Relief crew coat closet




1
-
By relief crew baggage comp.




1
-
By courier coat closet

Escape Slides - 5
6(A), 8(B)
-
Cargo compartment.




1
-
#5 service door

5
-
Troop compartment.


4
-
troop comp.


Crash Axes - 3


EEBDs - 8


1
-
Emerg. equip. area by FE
1
-
Left of NAV station


1
-
by #5 service door
1
-
Across from crew coat closet


1
-
on coat closet in troop comp.
2
-
Aft of crew entr(lt. & rt. side)





2
-
Forward of troop doors

Oxygen Bottles - 16:
2
-
Troop comp.(aft of LM seats)

1
-
fwd of FE station


1
-
fwd of NAV station


Rope Ladder - 1

1
-
Emerg. equip. area by FE
1
-
On aft courier comp. floor


1
-
Between bunk rooms




1
-
Across from #5 service

Oxygen Recharger Hoses - 10

1
-
In crew lavatory
1
-
Forward of FE station


2
-
In fwd cargo comp.
1
-
Forward of NAV station


2
-
In center cargo comp.
1
-
Emerg. equip. area by FE


2
-
In cargo compt by troop doors
1
-
Across from #5 service door


1
-
Aft right troop compt.
1
-
In crew lavatory


1
-
By troop loadmaster seat
1
-
Aft right troop compt.


2
-
Troop compt lavatories
1
-
Outside aft troop compt lavatory





1
-
By crew entry door











1
-
Right side center cargo compt.











1
-
By left troop door in cargo compt.

EMERGENCY SIGNALS

Ground Evacuation
One long sustained blast

Ditching or crash landing immediately after T/O
One long sustained blast

Prepare for ditching or crash landing
Six short blasts

Brace for impact
One long sustained blast

Prepare to bail out
Three short blasts

Bail out
One long sustained blast

Immediate Bailout




“Bail out!  Bail out!  Bail out!” over PA

CREW ENTRANCE DOOR EMERGENCY OPERATIONS

· Remove mechanical lock from the door lock actuator.

· Pull down on the crew entrance door emergency egress handle.

· Push out on crew entrance door.

Note:

The crew door will not fully extend and may be as much as 5’ above the ground.

SLIDE/LIFERAFT OPERATIONS/LIMITATIONS

Slides:

1.
If case does not split
A) Grasp both cables attached to girt bar






B) Slide your hand down cables & pull sharply


2.
If slide does not inflate, grasp red webbing handle marked PULL TO INFLATE

*Warning*

Deployment of slide during wind velocities in excess of 15mph or with engines running can cause slide to position itself at an unsafe angle relative to fuselage.

Note:
As a minimum, two slides – one on each side of troop compartment – are required when carrying passengers in that compartment.  Limit troop compartment to 40 passengers when any slide or exit is not fully operational.

Life Rafts:


1.
Pull the escape ladder down and remove the #2 escape hatch


2.
Pull the automatic ejection handle (case rises up to hatch opening)


3.
Pull out the liferaft case hold-down pin & push the container outboard

-Note:

If case fails to split or inflate, pull the D-ring located on the top of the case stowage platform.

EMERGENCY ESCAPE BREATHING DEVICE
· (8)  EEBDs

· Maximum operating altitude 41,000’

· 15 minute supply of O2
Note:

Airflow noise within the hood indicates normal operation.

THUNDERSTORM/TURBULENCE PROCEDURES

Thunderstorm Avoidance Criteria:


FL 230 or above



20NM


Below FL 230



10NM


Above the tops



2000 ft

Radar:
· Shall be operational for flights into areas of known or forecast thunderstorms

· Radiation hazard area:
34’ from personnel & electro-explosive devices






46’ from fueling operations

Turbulence Penetration Procedures:

· Recommended airspeeds:

280KCAS/0.825
limit







240KCAS/0.740
recommended

· Maintain desired attitude with smooth & moderate control inputs.

· Adjust power to maintain airspeed of 240/0.74, whichever is less (don’t chase).

· Allow altitude to vary, don’t chase the altimeter.

Use the basic attitude mode of the autopilot.  Adjust pitch with pitch control knob.  Be alert for autopilot disconnect.

Note:

DO NOT  fly into an area of known or forecast moderate or greater mountain wave turbulence

COLD  WEATHER  PROCEDURES

Under no circumstances will flight be planned through forecast or known severe icing.  DO NOT takeoff under conditions of freezing rain or drizzle.  All snow, ice, and frost must be removed before flight.  During the application of the deicing fluid, the horizontal stabilizer should be full up and the flaps & slats retracted.  Take-off as soon after the deicing as possible.

Ground Operations:

· Use engine anti-ice when temperature below 8( C with visible moisture.

· If icing conditions exist, turn on anti-ice after engine start.

· If ice build-ups are noted, advance to 90% N1 every 5 minutes (symmetrically).

· Be aware that you may encounter high oil pressures, hung starts, and sluggish instruments.

Taxiing:

· Limit taxi speed to 5 kts.

· Avoid TR use.

Take-off:

· Must visibly scan aircraft surfaces within 5 minutes of takeoff 

· Turn on fuel heat for one minute prior to take-off when fuel temp. is below 0(
· Take-off shall not be planned with over ½” of wet snow, slush and/or water, or 3” of dry snow on the runway.

· Plan for a rolling take-off.  If unable, and a standing take-off is required, should skidding occur the take-off shall be aborted.

Note:

Minimum power settings for take-off will never be less than 85% N1.  Reduced take-off thrust shall not be used when RSC is present — or when RCR is below 12.

Inflight:

· If icing is expected on descent, turn anti-ice on 10,000’ above the expected icing layer.

· If icing is encountered, avoid 75-85% N1, for the remainder of the flight (except for transients).

· Avoid 67-87% N1 during extended exposures.  

· Avoid prolonged operation below 60% N1 . If unable, advance N1 to 90% every 10 minutes above 15,000’ & every 6 minutes below. (One throttle at a time)

· If icing conditions will be encountered during descent make a configured penetration (no TRs due to cascade icing).

Landing:

· Add 5kts to Vapp if ice is known or suspected on the wing or horizontal tail.

· When CG < 23%, flaps must be ( 62.5%.

COMMAND AND CONTROL INFORMATION

· 433 AW/CP



969-4330 (DSN)








1-800-433-6810, ext. 4









1 (210) 927-3466 (Collect Calls)









1 (210) 977-4330 (Commercial)

· AFRES Command Center



497-0680 (DSN)









1-800-223-1784, ext. 0680

· TACC




576-2227 (DSN)








1-800-221-5627 (1-800 AIR MOBL)




East Cell



576-1748




West Cell



576-1749




Flight Planners



576-3325




Dip Clearance



576-3008

LOCAL PROCEDURES

· Normal VFR Traffic Pattern:  2,700’ MSL

· Practice Circling Approaches:  1,700’ MSL(Flown west of the field)

· DO NOT overfly Wilford Hall Hospital
· All missions will plan and file an alternate airfield
· Local training missions will terminate no later than 2300 (433OG/CC for exceptions)
· Call command post 30 min prior to landing with ETB, total time, and mx status.
· Fiesta Climbout:
Runway 15: 3000’/heading 290º





Runway 33: 2500’/heading 210º

FIRE SUPPRESSION SYSTEM (FSS)

The FSS system has been installed for fire prevention, detection, and suppression.  Prevention is provided by inerting and pressurizing the fuel tanks and by flooding areas of the aircraft with nitrogen.  Detection is provided by thermal sensors in the unmanned protected areas, and optical detectors in the manned protected areas.  Suppression is provided by flooding areas of the airplane with nitrogen or FE 1301(only) and hand-held fire extinguishers.

There are 12 FSS zones:

5

|

1===2===6===3===4

|

10==7==11

|

09==8==12

1)
LEFT OUTBD WING



2)   LEFT INBD WING

3)
RIGHT INBD WING



4)   RIGHT OUTBD WING

5)
NOSE WHEEL WELL



6)   UNDERFLOOR FWD

7)
UNDERFLOOR MID



8)   UNDERFLOOR AFT

9)
LEFT PTU



10) LEFT MAIN WHEEL WELL

11)
RIGHT MAIN WHEEL WELL

12) RIGHT PTU

Note:

There are no FSS discharge capabilities into the avionics, environmental, center wing or cargo 




compartment [B].  Electrical power must be on to energize the panels at the flight engineer’s 




station.  However, the nose wheel well panel operates on normal or standby battery power.  




Airplanes modified by 1C-5-552 are equipped with a one-time automatic discharge capability 




into the wing/pylon leading edge.

OPERATING LIMITS

Airspeeds:

Clean-Maximum


402K @ SL








392K @ 22,500’








M = 0.875 @ 22,000’


Clean-Recommended


350K @ 22,500’








M = 0.825


Clean-Severe Turbulence


280K/M0.825 - 240K/M0.74 recommended


Main Sump Low Light


280K/M0.825


Main Tank Low Light


280K/M0.825 (if due to mismanagement of fuel)


Yaw Aug Fault or Inop


300K/M0.825


Landing Light Extended


300K/M0.825 (< 25 minutes when taxiing, if not fully extended)


Landing Gear
Max


250K/M0.6 (Nose gear may not fully retract above 225K)






Norm

200K/M0.6


Flaps
40% slats or no slats
215K/M0.45





62.5%



195K/M0.45





Landing



180K/M0.45





62.5% no slats


185K/M0.45





Landing no slats


175K/M0.45





Slats extended flaps up
215K/M0.45


RAT:
extension



350K/M0.825





retraction



180K/M0.45


APU:
starting and ops


350K/M0.825 (inlet door will not close above 170K)


Doors:
Ramp, Cntr Cargo,
205K/M0.45





Troop


TRs:
Max Rec.



350K/M0.825





Min



175K or shaker





On Ground above idle
60-150


ALDCS INOP:



300K/M0.825 (Light Turb.)









240K/M0.825 (Moderate/Severe Turb.)

Hydraulic Pressure:


3000 PSI ( 150 (3400 PSI max.)

Oxygen Limits:


275-450 PSI no flow


275-400 PSI continuous flow

Approach & Landing Attitude Limits (Below 50’):


Wing Tip Scrape

>
8 deg. bank at 0 deg. pitch


Wing Tip Scrape

>
7 deg. bank at 4 deg. pitch


Wing Tip Scrape

>
6 deg. bank at 8 deg. pitch


Wing Tip Scrape

>
5.5 deg. bank at 10 deg. pitch

ENGINE LIMITATIONS

TIT Limitations:
Thrust Setting

Time-Minutes
              Max TIT ( (C )   
Max TIT (Modified)


TRT



5

910*

950


MRT



30

900

930


NRT



Cont.

875

915


Idle




Cont.

370-525(guide)
370-525(guide)


Starting



25 seconds

800-860
800-860








2 seconds

Over 860
Over 860


Transient



30 seconds

925-935**
950-960


Max. Reverse


30 seconds

925

950

*
910 may be exceeded transiently to 925 for 2 minutes following setting of TRT.  Allow engine to idle at least 5 minutes before shutdown if N2 exceeds 76%.

**
Allowed if TIT is monitored and start time of overtemp is known.  If TIT > 925 (950 modified) when first observed,  assume limits exceeded.

RPM Limitations:


Normal range


Idle

Max


N1
17-106%


*17-29%

106%



N2
61-102%


*61-67%

102%









* Not a limit
Oil Pressure Operating Ranges:


Minimum



10 PSI


Idle




10-22 PSI


80%N2



20 to 30 PSI


With constant N2, engine should be shut down if:



1)  >10 PSI rise in oil pressure; &/or



2)  5 PSI drop

Starter Limitations:


1 minute on, 30 sec. off


1 minute on, 30 sec. off


1 minute on, 30 minutes off


or
 2 minutes on, 5 minutes off for any number of cycles

Engine Crosswind/Tailwind Limits:


30-40 kts


Taxi permitted, 77% N1 Max.


Above 40 kts

Do not exceed 1.5 EPR/39% N1
Engine Vibration Ranges: 


Avoid operation between 75-85% N1 &/or N2

Engine Suction Feed Limits:


During Climb


12,600’max.(outboards)








20,000’max.(inboards)


During Cruise


32,000’max.(outboards)








40,000’max.(inboards)

NOTES

NOTES
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