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 Model Set-up



 Model Set-up Introduction



system will be updated soon).



Welcome to FlightFactor.aero ™ Airbus a350 Advanced. Our team is glad to present this first in our new line of products which should suit the beginner simmer as well as an experienced one. This is brochure to help you use the model.



The model also includes a funny functional interactive airbus style checklist which will monitor your every move and provide helpful guidance as to what to do at all stages of the flight. The model also includes a very detailed 3D model both exterior and interior of the aircraft, a stunning detailed cockpit and many effect which are the hallmark of FlightFactor models.



This model is produced by FlightFactor.aero ™ in cooperation with QualityPart AviationCenter (qpac). To provide you a most realistic easy to use flight experience. This model provides a very realistic simulation of most of the aircraft systems, especially with respect to Fly-bywire and autopilot functionality. But also most of the aircraft system, such as electrics, hydraulics, fuel are simulated; this includes a complete sensor model for the aircraft state measurement of speed, attitude, altitude, etc. The model includes a real in-depth ECAM system with messaging and procedures, 18 screens to monitor the flight parameters and systems’ operation. OIS will give you excess to options screens, wright and fuel setup, cabin announcements and much more. Most of the screens are available for pop-up. The a350 joystick on-screen touch system is implemented fully on this model as well. Two function MCDUs are present in the cockpit, an old style fully functional MCDU which provides control of the FGMS and a graphical type MFD which gives excess to standby systems, surveillance and most FMS functions (this



 Model Set-up Model Classification FlightFactor currently classifies its model lines in three categories. Ultra, Professional and Advanced. Ultra These are models for professional training where each aircraft system has been modeled from inner circuitry upwards. These models simulate not only the way the aircraft’s systems work, but the interworking of the systems themselves, down to electronic response times and communication between different pieces of software in the plane. Currently we do not offer any such simulations to the wide X-Plane community.



Professional This is a line of products which is most popular on the X-Plane market. These models offer the user the opportunity to learn about the real aircraft systems and experience the full range of interaction with the plane, including hundreds of failures, emergency procedures and full navigation using a fully functional FMS system with a custom database including SIDs/STARs and full complexity of model navigation. These models require patience and knowledge from the users. Currently we offer the officially licensed Boeing 757 and Boeing 777 series available on x-plane.org Advanced This is a new line of product which we offer XPlane users gives you the opportunity to experience the full range of capabilities of the real plane without the need to invest too much time into learning the systems.



The idea behind the advance models is to give inexperience users the opportunity to fly a complex plane right away. Basically the advanced models are the same as Professional, but with emergency procedures, failures and some interworking of the systems removed. Also, the navigation system on the advanced models is simpler and uses the native X-Plane database rather than a custom one. The current model is classified as Advanced and is suitable for both the experienced and novice user. Note thought an Advanced model is not as complicated to use as the Professional, it still requires learning and training. We urge you to read though this brochure carefully and to property prepare for you flying experience.



 Model Set-up The Team



Installation



Pavel Krupnyakov – aeronautical engineering Marius Hoppmann – sound engineering Pierre Lavaux – sound engineering Richard Kulver – 3D design and textuting



With the download/DVD you should have received a key number, which is to be used to register the model. You will be asked for the key upon first usage of the model. The key is supported for X-Plane 10 (starting at 10.30). The key will work twice for the same computer. If you require an extra key, please contact the support.



Torsten Liesk – FBW, Autopilot and Navigation programming Roman Berezin – general programmer, 3D designer, project manager We thank all the testers for their great contribution



We also thank Pavel Pronov and Ahmed Akram Ahmadi for locating and compiling sounds.



To install the model, extract it into a folder of your choice. We suggest that the folder name contains no nonunicode characters. The folder also must not be a system folder.



Upon first usage a window prompting you for your key will appear. Copy the key from your confirmation email and paste/type it into the window. Press automatic installation. Only if the computer running the sim has no internet connection, use the manual registration.



Troubleshooting On some Mac-Computers, the plugin can not be recognized if the overall path to the plugin is too long. If the aircraft instrument panel looks screwed up on startup, although you left the plugin where it belongs, this is most likely what happened. To rectify this issue, reduce the name of the Aircraft to “a350”. That normally does the job.



 Model Set-up Support



load the aircraft.



If you are having trouble with the aircraft you can write to our support email.



4. All users should make sure they have java runtime installed on their machines and that JAR extension is associated with this programme



The support email is [email protected] Please note, that if some of the following conditions are not met in your message, it might not be answered. 1. All questions regarding the links to file downloads, extra airport downloads or redownload of any content produced by FligthFactor, are to be addressed to the store where you bought the products. This email is for technical support only. (if you bought the product at x-plane.org you should address your link/download questions to [email protected]) 2. When sending us a question regarding activation, reactivation or reinstallation you must include your key number (it’s a 34 character long sequence found on the button of the confirmation email you received from the store upon purchase of the product (e.g. XX-XXXXXXXXXXXX…..)). 3. For any technical problem always include a recent log (this is an automatically generated log.txt file located in your main XP folder). Always remember to load the plane just before sending the log, as this file is created each time you



5. Windows users should make sure they have Microsoft C++ redistributable installed 6. All questions are to be addressed in English, German or Russian



 Model Set-up Joystick and shortcuts For the use of this aircraft, you should have a joystick that has a yaw axis available. If you don’t have a yaw axis on your joystick, you can choose to deflect the nose wheel with the roll axis.



Most of the native X-Plane commands work well with this aircraft too. However for all autopilot related features, only the commands shown in the figure below are mapped to the respective plugin commands:



For an optimal flight experience with this aircraft, we also recommend to have at least these features assigned to joystick buttons: Autopilot instinctive disconnect (it is different from pressing the button on the FCU!) Regular brakes hold and, if possible maximum brakes hold (unless you have brake pedals) Reverse thrust toggle (unless you have dedicated reverse levers) All other commands can also be done via keyboard commands if no more joystick buttons are available. The buttons above should be on the joystick, because these features are on the actual flight controls in the real aircraft, and the pilot can use them without taking his hands of the controls. All other commands, such as gear, flaps, spoilers are commands for which in real life you need to take one of your hands of the controls. (OK, in real life you got a co-pilot for those.)



The a350 is equipped with a graphics interface MFD (Multi Functional display). In the real plane, the pilots use the roller, check buttons and a mouse like joystick to move a cursor on the screens. To imitate this we have connected all these function onto the checklist roller and check button on the pedestal and strongly suggest you define shortcut keys for these. This will expedite your manipulation of the MFD, checklist and the OIS.



 Model Set-up Joystick and shortcuts



These buttons will change the target of your manipulation. Pressing each will focus the target on a specific screen and a small not CAPT will appear in the corner.



We suggest using the numpad to set the custom keys for the three most important MFD functions. click - 1-sim/click pointer up - 1-sim/pointerUP



pointer down - 1-sim/pointerDN



The roller will allow you to scroll those all the available push click zones on a focused screen. Use the check button (above the roller) to click on items.



 Model Set-up Using the MFD and OIS The MFD and OIS use the above-mentioned point + click system. If you popup the screens you can use your mouse and keyboard to enter values, pushbutton and manipulate everything else on the screens. Every time you pop-up a screen a note will appear on the top left “PRESS KEY OF KEY INPUT” if you click once anywhere on the popuped screen the note will change to “KEY INPUT IN PROGRESS”, which means you keyboard is now locked onto this srceen and all input from the keyboard is interpreted as input to the screen. Click with you mouse anywhere outside the screen to unlock the keyboard and return to the original setting. The screens are made up of input elements such as button, bullets, input fields. Most of these are straightforward to use, by clicking them. Here are some notes that might help you with specific things: In some cases, a button or bullet will be nonoperational, it will turn grey and will not except input. Menus: when clicking on a menu the click zones are reassigned and you can only manipulate within a menu. Click on the top of the menu again to close the menu down and return to full page control again. Fields: the field will display the current value of the field until you click on the field and activate the input. At that moment the field value will change to the default value (usually something like ---- which means 4 characters).



Some fields will except numerical values only, some will except the decimal point or any alpha numeric input. The default value usually means that you should enter the same number of characters as there are dashes, but this is not always true. For a flight level for example you will see --- appear as default. You can enter 150, 050 or 50. The field input will stop automatically if you fill-in the entire field. You can hit ESC key on your keyboard at any time to delete everything and return to the previous value. Use BACKSPACE key to clear the last character. Use ENTER key to stop the input and use the value you entered.



At any point you can use the build in keyboard which duplicate all the key relevant keys. Use the Click as ENTER



 Model Set-up Using the MFD and OIS



Using the MFD and OIS



If you are not using the popup function you can still use your keyboard to enter values in the fields on the MFD. When the window is active and non popuped, you can hit the Click to start entering a value in a field. At that moment you will see a message on the button left of you screen “PRESS FOR KEY INPUT”. Clicking on the message will lock your keyboard and except key input into the field. The message will read “PRESS TO END INPUT” now.



To create a charts folder place a pdf (preferable jeppesen) in /charts folder and click on pdf2png.jar or pdf2pngHD.jar. Note, you must have java runtime installed for this to work. The application will automatically create a folder with the name of the pdf and create charts which can be read by the plane later on. Make sure the name of the pdf has no more than 5 latters. We suggest simply using the code of the airport.



Another way is to set the popup+click option to off and use direct clicking. In this case, you will be able to click on field directly with you mouse, but the pop-up option will no longer be available.



 Model Set-up Options The options page on the OIS gives you the ability to set some parameters of the sim. At any point, you can restore the default settings. If you want the current setting so load automatically every time you load the model, press SAVE CURRENT to save the current configuration. Here are some non-self-explanatory options. Time flow – some things like loading the plane require time. This options sets the flow of time. Difficulty level – set the level of realism in terms of mistake you can make Structural limits – should the plane brake when the real one would Auto Pause will cause the sim to pause automatically in the specified cases MFD Control – wheel + popup will allow you to popup the windows of the MFD, OIS, and Checklist and click with you mouse. When non-popedup you can use the built-in wheel and click system. If you choose the touch screen option you will be able to directly click the screens with you mouse but will not be able to pop them up.



Mouse wheel – manipulate will allow you to manipulate most knobs with the mouse wheel



 General



 General General The A350 is a twin engine subsonic aircraft designed for commercial transportation of passengers and cargo.



There are three members in the A350 XWB family: •The A350-800 (276 passengers in a 2 class cabin arrangement) •The A350-900 (315 passengers in a 2 class cabin arrangement) •The A350-1000 (369 passengers in a 2 class cabin arrangement).



When dependent on the aircraft model, this brochure describes the A350-900. The A350 has two high-bypass turbofan engines mounted underneath the wings. Its cockpit is designed for operation by a crew of two pilots. All the A350 variants have the same type rating. The A350 also shares high degree of commonality with other Airbus aircraft.



Certification Basis Airbus designs and builds the aircraft according to Airworthiness Requirements from the European Aviation Safety Agency (EASA) requirements: • CS 25 amendment 4 • CS AWO dated October 2003.
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 Flight Planning



 Flight Planning General The flight planning tool of this model is based on the standard X-Plane FMC. However, it has a couple of additions to it that I would like to present here and it has a completely reworked interface for flight-plan editing as described below. In X-Plane’s default FMC, you can only set waypoints (Either radio-navaids, airports, fixes or an arbitrary set of coordinates) and assign altitudes to these. In XPlane’s VNAV mode, the airplane then flies in straight lines between the waypoints with a vertical speed that makes the aircraft reach the altitude of the next waypoint at the same time it reaches the waypoint. For the A350, we have extended this system by a few features to make it more realistic. The first feature is the definition of overfly waypoints. In real life, most waypoints are flyby waypoints, meaning the aircraft initiates the turn before reaching the waypoint in order to swing into the next leg without overshoot. However, especially in SIDs/STARs you often find overfly waypoints. At overfly waypoints, the aircraft stays on the track until it reaches the waypoint. The turn into the next leg is only initiated, once the waypoint has actually been passed.



Fly-by waypoints with very strong changes in track direction can also lead to overshoot of the next leg, as the aircraft initiates the turn at the earliest 7NM before the waypoint.



Regular Fly-by waypoint



Overfly waypoint



Fly-by waypoint with pointy angle



The second added feature is that altitude constraints can be classified as “at”, “at or above”, and “at or below” constraints. During the climb phase, the aircraft levels off at “at” and “at or below” constraints, until the associated waypoint is passed. “At or above” constraints have no impact on the flight profile. In real life, the aircraft will warn you, if a “at or above” constraint will not be met, but it is up to the pilot to take proper action to meet the constraint.



 Flight Planning During the descent, the aircraft levels off at “at” and “at or above” constraints. Analogously to the climb phase, there is no algorithm in place yet that ensures that the aircraft descends fast enough to reach the constraint when reaching the waypoint. Hence, “at or below” waypoints are ineffective during descent. In contrast to the climb phase, there are differences between “at” and “at or above” waypoints during the descent. When flying to or from a waypoint with an “at or above” constraint, the aircraft will perform a idle descent, i.e. the engines will be at idle, and the autopilot adjusts the descent rate to maintain the desired airspeed. When the aircraft is flying between two waypoints that each have a “at” altitude constraint, the aircraft will fly a geometric path that connects both waypoints on a constant slope.



Pay attention not define these slopes too steep, otherwise the aircraft will build up undesired speed during the geometric path segment, as the engines cannot produce less thrust than idle!



Use the speedbrakes, if necessary! The third added feature is the definition of Non-Precision Approaches. To achieve a valid Non-Precision approach, the following structure needs to be observed.



Descent initiation (requires pilot action!) FCU selected altitude



Waypoints without altitude constrains



Waypoint with „At or above“ altitude constraint Waypoints with „At“ altitude constraints



Waypoint with „At“ altitude constraint



Waypoint with „At or below“ altitude constraint



Take-off



Climb



Cruise



Descent Idle path



Landing Geometric path



 Flight Planning The NPA section has to end with two waypoints, a Lat/Lon Waypoint defining the coordinates of the runway threshold with the altitude of this waypoint set to the runway threshold height plus 30 feet. This waypoint must be followed by an “airport” waypoint representing the destination airport. For the airport waypoint enter the airport elevation as altitude. Before the waypoint representing the runway threshold, enter all waypoints of the Non-PrecisionApproach up to the Final Approach Fix, including altitude information. At the FAF-waypoint, select “Set FAF” in the Flight management computer. All subsequent waypoints will be configured correctly for the Non-precision approach.



FAF Set as FAF Altitude 3000ft



NPA Point Set automatically Altitude 1500ft Set as Overfly Altitude 4200ft Initial Approach Fix Set as Overfly Altitude 4900ft



RWY Threshold Set automatically Altitude 50ft Airport waypoint Altitude 23ft



If you are programming a complex RNAV approach that includes a well-defined path before the FAF, set all the waypoints from the start of the RNAV approach to the FAF as “overfly” waypoints. Make sure to assign the correct altitude information for each waypoint, so that the computer can fly the correct geometric path during the descent. During the RNAV approach the altitude of the next waypoint must never be above the altitude of the previous waypoint.



 Flight Planning The Cost Index denotes the ideal balance between performance and fuel consumption. When you plan a flight you have to decide between a high performance, which means a higher number of flights in a term, and a high cost efficiency regarding your fuel consumption. So if you have a low CI, you have low time-related costs and high costs of fuel, and the other way around.



Flight Planning Interface The MCDUs provide the interface to plan your flight and use the additional features described above. The first step in flight planning is to fill the “INIT” (Initialization) page of the MCDU. To access the page, press the “INIT” key on the MCDU that you want to use for flight planning. The first thing you have to do is to type your current airport ICAO code and your destination airport ICAO code into the scratchpad (separated by a slash) and then put it by the upper right Line Select key (LSK) to its place. After that it is possible to indicate the Flight Number, the Cost Index and the cruise flight level you are planning to use.



One aspect to consider: The cruise flight level must be greater than the acceleration height and must be adapted to the total length of the flight, i.e. on a 50 NM flight you cannot reach FL390.



Fill in your current and destination airport Add Flight Number, Cost Index and Cruise Flightlevel



Press INIT key to access INIT Page



Afterwards it may look like this



 Flight Planning You can access the flight planning page by clicking the “F-PLAN” button. You will see the selected departure and destination airports as the first and last waypoint of your flight plan, separated by a “discontinuity”. The discontinuity has been inserted automatically, as we have not yet defined how to get from one airport to the other. In order to add waypoints to your route, you have to type in the name of the waypoint into the scratchpad and insert it into the flight plan by clicking the left LSK of the waypoint, before which you want to insert the waypoint. (Note: Clicking the LSK left of a discontinuity will insert the waypoint before the discontinuity.) If you want to delete a waypoint click on CLR (“CLR” appears in the scratchpad) and then click the left LSK of this waypoint. Alternatively, you can also insert a waypoint that already exists further down in the flight plan. In this case, all intermediate waypoints will be skipped (including discontinuities).



53degrees, 10.2 minutes north, and 10 degrees 45.6 minutes east. You can also skip the decimals of the minutes, if not needed: 5310N/01045E gives the waypoint 53 degrees 10 minutes north and 10 degrees 45 minutes east. Through the left LSK you can also define overflies: Just click on the overfly button and the triangle will be displayed in the scratchpad. After that choose the desired left LSK and the corresponding waypoint will be set as overfly waypoint. To delete the overfly flag, perform the same action again! Before starting your flight, you should delete all flight plan discontinuities, as you won’t have a complete path to your destination otherwise. To delete them you have two options: Either you use the CLR button to delete the discontinuity (as with waypoints) or you insert a waypoint that already exists after the discontinuity at a waypoint before the discontinuity.



LOGAN is an overfly waypoint



Apart from entering of waypoints by name you can also enter the waypoints by Latitude/Longitude, or by Place/Bearing/Distance, e.g. HAM/310/13 stands for a waypoint located 13NM from VOR Hamburg (HAM) in a direction of 310 degrees.



Type in waypoint, then choose the desired left LSK



The syntax for Lat/Lon waypoint is DDMM.MX/DDDMM.MY with X being either N or S, and Y being either W or E. A valid Lat/Lon waypoint is e.g. given by 5310.2N/01045.6E for



Press F-PLAN button to access F-PLAN page



Set speed and altitude constraints via right LSK



Delete F-PLN discontinuity



Overfly button



 Flight Planning The model supports speed and altitude constraints for waypoints. These are defined using the right LSK of the waypoint with the constraint. For speed constraints you have to enter it into the scratchpad and then put it to its desired place via the right LSK. For altitude constraints consider to set a slash in front of your requested altitude. Needless to say you can add both together, i.e. for a speed constraint of 250 and an altitude constraint of 3000 just type 250/03000 into scratchpad and take it with the appropriate right LSK to the desired place. Constraints with zero value delete the entry. Regarding altitude constraints you have the possibility to choose between At, At or above and At or below constraints. For entering an At constraint, just type in altitude or FL and select the proper right LSK of the desired waypoint. For an At or above constraint, enter altitude or FL preceded or followed by “+” sign. For an At or below constraint, enter altitude or FL preceded or followed by “-“ sign. As the A350 is using the X-Plane FMS for flight plan storage, the altitude constraint types, the overfly flags etc are coded into the last digit of the altitude information of the waypoint. This coding leads to the following restrictions for the altitude data in each waypoint: You can only enter the altitude rounded to the nearest 10 feet. For altitudes above 20000feet, you are only allowed to enter altitudes rounded to the nearest 100 feet. Only airport waypoints can receive the exact airport elevation as altitude value.



With most flight plans imported from Goodway, the plugin should understand that the altitude values are Goodway values and will round them to comply with the rules above. Under some rare circumstances it can occur that all values provided by Goodway can be interpreted as valid flag codings. Then you will receive a flight plan with apparently random selections of overfly flags and “At”, “At or above” and “At or below” constraints. For this reason we highly recommend that you verify the extra features carefully after importing a Goodway flight plan. Once you verified and set all the flags correctly, saving the flight plan will give you a valid flight plan that will retain these settings upon loading.



 Flight Planning Direct To Function It is also possible to make a direct to on the DIR TO page; to access this page, click on the DIR page key. There are two options to perform a DIR TO: You can enter a waypoint which you want to fly to directly via scratchpad and press the left LSK 1, after that insert it to the flight route, thus creating a new waypoint. If the direct to waypoint did not previously exist in the flight plan, it will be followed by a “flight plan discontinuity” and then the previous “TO” waypoint.



When you create a new waypoint, type it in via scratchpad and press the LSK



List of existing waypoints, press one of the LSK’s to make a direct to waypoint



Switch to DIR TO page



Insert the Direct to waypoint to flight plan



 Flight Planning Performance Data Entry The MCDUs are the strategic interface between crew and FMGC. The MCDU allows entering data needed for some of the advanced features of the a350. These data are the take-off speeds V1, VR, and V2, the Flex Temperature in Degrees Celsius as well as the thrust reduction altitude, the acceleration altitude and the transition altitude, all these settings are available on PERF page, the cruise altitude you can choose on Initialize page. The flex temperature determines how much to reduce the thrust for a flex take-off. The logic behind the flex temperature is as follows: In principle, jet engines produce less thrust at higher ambient air temperatures due to the reduction in air density and the limit on the maximum turbine entry temperature. However, up to a certain temperature, modern jet-engines are flat-rated. That means they produce the same thrust for all temperatures up to the flat-rated temperature. Above the flat-rated temperature, the turbine entry temperature becomes the limiting factor and the thrust drops significantly as the ambient temperature increases further. The flex temperature is now used to express how much thrust I want to have during my flex takeoff. For a flex temperature of x°C the engine will produce that amount of thrust, that it can produce maximally if the outside air temperature was x°C. This leads to the following consequences:



• The FLEX temperature must not be less than the Outside Air Temperature • For FLEX temperatures that are below the flat-rated temperature of the engine, the engine will produce TOGA thrust even during a FLEX takeoff. The flat-rated temperature of the engine depends on the airport altitude. For higher altitudes the flatrated temperature decreases. To have properly reduced thrust during take-off, choose a flex temperature about 10-20°C above the flat-rated temperature. Unfortunately, I cannot provide data here on how to compute V1/VR/V2 and the associated FLEX temperature depending on runway length, wind and weight.



Use these LSK (Line Select Keys) to copy the Scratchpad value to either V1, VR or V2.



Copy scratchpad value into Flex Temperature



Set the Transition Altitude Thrust reduction and acceleration altitudes (In ft above sea level!)



Change PERF pages Functions and Page Keys for calling up functions and pages for management functions and computations



 Flight Planning Thrust reduction and acceleration altitudes are important for the time immediately after take-off and the transition into the “climb” phase. The Thrust reduction altitude determines at which altitude the aircraft will request from the pilot to retard the thrust levers from the TOGA or the FLEX detent into the CL detent (LVR CLB flashing in the first column of the Flight Mode Annunciator). The acceleration altitude determines at which altitude the autopilot switches from the SRS into the (OP) CLB mode leading to an increase in speed target to allow for flap/slat retraction. When passing the acceleration altitude, the autopilot system switches from the “take-off” to the “climb” phase. It is also important to enter a cruise altitude so that the aircraft enters the cruise mode upon leveling off at an altitude that is equal or greater than the cruise altitude entered in the MCDU. Only, if the AP switches to cruise mode, the speed profile during the descent will be correct ensuring that the speed is less than 250 knots upon passing through 10.000 feet.



There are several Performance pages, one page for every flight phase, that means for Take Off, Climb, Cruise, Descent, Approach and Go Around. After filling the Take Off page you can check all other pages by clicking the lower LSK.



To modify the values just type the desired value into the scratchpad and then press the corresponding line select key. After that the data will be uploaded into the desired field. An error message can appear, if the data is out of range or the format is incorrect. For correcting just clear it with CLR an type it again into the scratchpad. If you want to enter an altitude or a flight level you have to regard one rule: An entry of an altitude requires at least four digits, an entry with less digits is taken as a flight level. If the altitude should be under 1000, a zero is required in front of the altitude, i.e. the altitude should be 700, you have to enter 0700. Flight level can be entered with or without FL. Note: Only values indicated in the colour “cyan” or indicated by a red box can be modified.



 Auto Flight



 Auto Flight General



Auto Thrust System



This section gives a quick rundown on the “mustknows” about the Airbus Auto Flight System. It has no guarantee for completeness or correctness. In the original Airbus Flight Crew Operating Manual, this section is over 100 pages long. These few pages here can hence not get remotely close to the comprehensiveness of the official manuals.



Experience with the previous V0.9.x releases of this aircraft has shown that the users struggle most with the Auto Thrust system. Again, this system is quite different from the A/THR systems that you have encountered in X-Plane so far.



The ideal starting point to understand the Airbus Auto Flight System is to forget everything that you knew about the X-Plane Auto Pilot. Start on this section with an open and virgin mind and you will understand it easily.



The basic philosophy of the system is that pilot inputs on the thrust levers always have priority over the Auto Thrust inputs. If a thrust reduction is needed, the pilot can pull the thrust levers back and reduce the amount of thrust produced, no matter whether the A/THR system is active or not. Unless the pilot pulls the levers all the way into idle, the A/THR will remain active. But it will be limited in how much thrust it may produce.



If the pilot decides that he needs more thrust (e.g. evasive maneuvers, go around), he can push the thrust levers forward of the CL detent and the engines will immediately produce the respective increased thrust. In this case, the Auto-Thrust system changes from active to armed and the thrust lever position commands the desired thrust. When the evasive maneuver is finished, moving the thrust levers back into the CL detent will reactivate the A/THR and it will continue its operation normally.



 Auto Flight Auto vs. Armed Auto Thrust For the newbie one of the more confusing features is the differentiation between Active and Armed autothrust. In both bases, the green light on the A/THR button on the FCU is lit up; but only if the A/THR is active, does it control the engine thrust. Whether A/THR is active or armed can be seen on the FMA.



Whether the Auto Thrust System is active or armed depends solely on the thrust lever position. • A/THR is armed if: The green light on the A/THR button is lit, and the thrust levers are forward of the CL detent. (If you are flying with one engine out, if the live thrust lever is forward of the MCT detent.) Thrust is determined by the Thrust lever position. • A/THR is active if: The green light on the A/THR button is lit, and the thrust levers are both in the CL detent or below. (Flying with one engine out, if the live thrust lever is in the MCT detent or below.) Thrust is determined by the A/THR system. The Auto Thrust System goes from armed to active, when both thrust levers are placed in the A/THR active range. (At or below the CL detent, or if one engine is out, at or below the MCT detent.)



Analogously, the Auto Thrust System goes from active back to armed, when both thrust levers are placed above the CL detent, or if one thrust lever is placed above the MCT detent.



A/THR is armed, when the thrust levers are in this range. A/THR is active, when the thrust levers are in this range.



 Auto Flight Thrust Limitation As discussed in the previous chapter, the position of the thrust levers determines whether the A/THR system is armed or active. This does not yet explain the effect of the thrust lever position within the active range. The thrust lever position determines the maximum thrust that the A/THR may command. This means: • If A/THR is active and the thrust levers are in the CL detent, the A/THR can command thrusts from idle to Maximum Climb thrust. (This is the default for flights with active A/THR.) • If you have A/THR active, and your thrust levers are in idle, then the A/THR can only command thrust from idle to idle. This logic dictates that ideally the thrust levers should be in the CL detent during a flight with A/THR active, as this gives the auto thrust system the maximum possible authority. For flights with one engine out, the live thrust lever should be in the MCT detent for the same reason. If the thrust levers are below the CL detent, the warning “AUTO FLT: ATHR LIMITED” appears in the ECAM informing the pilot that the A/THR is limited in its authority. Furthermore, the command “LVR CLB” flashes in the first column of the FMA, requesting from the pilot to move the levers into the CL detent.



If one lever is correctly in the CL detent and the other lever is not, the warning “LVR ASYM” is displayed in the first column of the FMA in amber.



Thrust Limitation The engagement of the system can be done in three different fashions: • On take-off: When the thrust levers are placed in the FLX or the TOGA detent, the A/THR system is automatically armed. It becomes active, when the thrust levers are placed in the CL detent at thrust reduction altitude. • On go around: A go around is initiated by moving both thrust levers into the TOGA detent during an approach with Slats or Flaps extended. This automatically arms the A/THR system, which becomes active as soon as the thrust levers are moved into the CL detent at thrust reduction altitude. • In flight: If the A/THR is off in flight, you can engage it at any time, by pressing the A/THR button on the FCU. If the thrust levers are in the active range, the A/THR system will become active, otherwise it will become armed. Auto thrust system disengagement can be done as standard disconnection or non-standard disconnection. There are two standard disconnection methods: • Moving the thrust levers into idle disconnects the autothrust. This is normally used during the flare at landing.



 Auto Flight • Pressing the “Instinctive disconnect buttons” on the thrust levers disconnects the auto-thrust. The pressing of these buttons is mapped to the standard X-Plane command: sim/autopilot/autothrottle_off There is one implemented non-standard disconnection method: • Pressing the A/THR button on the FCU also disconnects the Auto-Thrust, if the Auto-Thrust was armed or active before. As this is a non-standard disconnection method, it triggers an ECAM caution.



Auto Thrust Active Mode The Auto-Thrust can operate in a variety of modes, which depend on the active vertical guidance mode of the AP/FD (Auto Pilot/Flight Director). There are two fundamentally different modes in which the Auto Thrust System may operate. In speed mode, the Auto Thrust System adapts the engine thrust to maintain a given Speed or Mach target. In thrust mode, the Auto Thrust System commands a constant thrust, and the speed is maintained by the AP/FD by adapting the aircraft pitch.



Speed Modes There are two speed modes: In the mode SPEED, the Auto Thrust System maintains a given IAS target. In the mode MACH, it maintains a given MACH target. These modes are active, if • The AP/FD system is off. I.e. both APs and both FDs are switched off. • The AP/FD system operates in one of the following modes • Vertical Speed (V/S) • Altitude and Altitude Capture modes (ALT, ALT CST, ALT CRZ, ALT*, ALT CST*) • Descent with the geometric descent path (DES) • Glide Slope and Glide Slope Capture (G/S, G/S*) • Final mode (FINAL, FINAL APP) The system determines the difference between SPEED and MACH mode based on the type of speed target. (IAS in kts, versus a Mach number.)



 Auto Flight Thrust Modes



Managed and Selected Speed



There are three thrust modes: Thrust Climb (THR CLB), Thrust Idle (THR IDLE) and Thrust Flare, which is currently identical with thrust idle. These modes are active, if the AP/FD is in the following modes:



Independent of the mode that the A/THR operates in, you can choose to fly with a managed or a selected speed target.



• Climb modes (CLB/OP CLB): THR CLB • Descent modes (OP DES and DES with idle path) : THR IDLE • Flare during an autoland: (Mode FLARE): THR IDLE In these modes, the A/THR command a fixed engine thrust and the speed is maintained by the respective AP/FD mode. In one engine out operation, the THR CLB mode is replaced by the THR MCT mode.



The managed speed target considers automatically the speed evolution during climb and descent, including the 250 knots speed limit below FL100/10000ft. It also calculates an optimized speed profile during the approach allowing for flap extension without slowing down too early. Autoland is recommended to be flown with managed speed target only, as the managed speed includes features such as ground speed mini and wind compensation, that are hard to implement flying with selected speed. To switch between selected and managed speed, you need to push or pull the speed selector knob on the FCU. The key philosophy with Airbus is that pushing means, you push the aircraft away from you (revert to managed mode). With pulling, you pull the aircraft towards you, and get control over this parameter. (Selected mode.)



 Auto Flight Auto Pilot Modes On the FBW-family of Airbus aircraft the Auto Flight system is often also referred to as AP/FD which stands for Auto Pilot / Flight Director. The system is normally active throughout the entire flight, no matter whether you fly manually or let the auto pilot do the job. In normal operation, the Flight Directors are never turned off, except during the last 400ft of a non-precision (non-rnp) approach. In manual flight, the pilot follows the Flight director commands, if the autopilot is engaged the flight director commands are followed by the AP. We recommend for people who want to fly manually to try following the flight director. After months of tuning, keeping the bars in the middle has become really smooth now. Active and armed modes of the AP/FD (Left column: Vertical guidance mode, Right column: Lateral guidance mode)



Concerning the guidance that the AP/FD provides, there are two fundamentally different possibilities available, selected guidance and managed guidance. Selected guidance is normally used for short term changes to the flight path, e.g. during ATC radar vectoring or weather related deviations from the flight plan. In selected guidance, the AP/FD follows flight path targets provided on the Flight Control Unit (FCU). For lateral guidance these targets are predefined headings, for vertical guidance it can be a new altitude target as well as vertical speed targets. Managed guidance provides automatic flight along the flight plan programmed in the FMS. The target for lateral guidance in this case is provided by the Flight Management and Guidance Computer (FMGC), the respective window on the FCU shows dashes only. For vertical guidance, the pilot still chooses the desired final altitude target on the FCU, but the FMGC ensures that altitude constraints and geometric descent paths defined in the flight path are met. For managed modes, you cannot select a vertical speed. The respective window in the FCU shows dashes. AP Engagement status FD Engagement status for each PFD



FD bars: Horizontal bar commands desired pitch Vertical bar commands desired bank



ATHR Engagement status (see previous section)



 Auto Flight The control of the AP/FD system is done primarily via the Flight Control Unit. The selector knobs on the unit can be used to set the selected targets. Pushing or pulling the selector knobs as well as pressing the push buttons on the FCU is used to select the desired mode of the AP/FD system.



Lateral Guidance Modes



The basic Airbus philosophy about pushing or pulling is the following:



• RWY mode: The runway mode is engaged automatically when the pilot sets the thrust levers into the FLX or the TOGA detent during the take-off run. The mode splits into two submodes:



When you push a selector knob on the FCU, you push the aircraft away from you towards the FMGC. I.e. you hand the aircraft over to the FMGC and engage managed mode. When you pull a selector knob on the FCU, you pull the aircraft away from the FMGC towards you. You engage selected mode and gain control over the target of this mode. To implement the distinguishing between pushing and pulling the selector knob, we have implemented two click zones at each of the FCU selector knobs.



The lateral guidance modes guide the horizontal trajectory of the aircraft. The following list gives a quick overview of the modes implemented, what guidance they provide and how they are engaged.



• The RWY mode that provides guidance during the take-off run to maintain the runway middle. This mode provides guidance only, if the ILS/LOC for the departure runway is tuned in Nav1 when you commence the take-off run. If the correct ILS or LOC is not tuned, the mode will become active but remain passive in the background. • The RWY TRK guidance activates after lift-off when the aircraft passes through 30ft RALT. (Unless NAV mode engages.) This submode provides guidance to maintain the track that the aircraft was flying at mode engagement. • NAV mode: If you have a flight plan for your flight programmed into the FMC, you can use the NAV mode to guide the aircraft automatically along the flight plan. If you did not use “HDG preselect” for take-off, the NAV mode will engage automatically when the aircraft passes through30ft.



 Auto Flight • Make sure that the waypoint displayed on the FMC is the TO-waypoint of the flight plan leg you want to intercept. • Make sure that the aircraft flies a track that actually intercepts this flight plan leg • Push the HDG Selector button. (Click zone slightly above the HDG selector knob.) Upon pushing the heading selector button, the AP/FD verifies whether the current track of the aircraft intersects the flight plan leg that corresponds to the waypoint displayed in the FMC. If it detects an intersection, the waypoint displayed in the FMC becomes the active TO-waypoint, and the NAV mode is armed. (NAV appears in blue in the second line of the FMA and the white circle next to the heading window in the FCU lights up.) As soon as the aircraft is sufficiently close to the current leg, the NAV mode activates and the AP/FD will guide the aircraft to intercept the leg smoothly. The Heading window in the FCU now shows dashes.



HDG mode: At any point during the flight (except in LAND mode), you can pull the heading selector knob (click on the knob) to engage the heading mode. The AP/FD will then follow the heading indicated in the heading window on the FCU.



GA TRK: This mode is similar to the RWY TRK mode, with the difference that it engages during a Go Around. A go around is initiated by moving the thrust levers into the TOGA detent, when the slats/flaps are extended and the aircraft is in the air or has been on the ground less than 30s. The GA TRK mode guides the aircraft along the track it was flying at mode engagement. From GA TRK you can revert to HDG mode by pulling the Heading selector knob or to NAV mode by pushing the heading selector knob. You cannot revert directly to an approach mode from GA TRK.



Approach modes: The AP provides two different approach modes, depending on the type of the approach available. If a Non-precision Approach is defined in the Flight Plan (See Section 3), and the aircraft is already in the Non-Precision Approach part pressing the APPR button will arm the APP NAV mode: The APP NAV mode is very similar to the NAV mode and guides the aircraft along the path of the Non-precision approach of the flight plan. The APP NAV mode is armed by pressing the APPR button on the FCU while the aircraft is in the NPA segment of the flight plan. If the NAV mode is active when pressing the APPR button, the APP NAV mode will engage immediately. If no FAF point is defined in the flight plan before the next airport, and a ILS or a LOC is tuned in the Nav 1 receiver, you can engage the



 Auto Flight LOC mode: If a LOC is tuned in Nav1, pressing the LOC button on the FCU will arm the LOC mode. If an ILS is tuned you can use either the LOC or the APPR button on the FCU to arm the LOC mode. The difference between the LOC and the APPR button is that the LOC buttons arms only the lateral LOC mode, whereas the APPR button also arms the vertical G/S mode. Hence, the APPR button works only, if the navaid tuned in Nav1 is an ILS. The LOC mode goes from armed to active, when the aircraft approaches the Localizer-beam. It then turns the aircraft onto the localizer and maintains the localizer.



Vertical Guidance Modes The vertical guidance modes control the vertical flight path profile of the aircraft. There is a large variety of modes available, that I will quickly introduce here: SRS mode: The Speed Reference System mode guides the aircraft during take-off, initial climb and after a Go-Around. It command the aircraft pitch in order to maintain a speed target that is slightly above the current stall speed allowing for a quick gain in altitude. The pitch-up command is limited to 18 degrees nose up, so that with a light aircraft and a lot of thrust, the speed will stabilize above the speed target.



The SRS mode automatically reverts to the CLB or the OP CLB mode when reaching the acceleration altitude. If the FCU selected altitude or a Flight Plan Altitude constraint is below the acceleration altitude, the SRS mode will revert to the ALT capture or the ALT CST capture mode upon approaching the respective altitude. CLIMB and DESCENT modes: Altitude changes are normally done using either one of the CLIMB modes (CLB, OP CLB, EXP CLB) for achieving a higher altitude or one of the DESCENT modes (DES, OP DES, EXP DES). These modes have all in common that they are so-called pitch modes. (Except for the DES mode, when it follows a geometric path) In a pitch mode, the A/THR system commands a constant thrust level and the aircraft pitch is adjusted to maintain the aircraft speed. The fundamental difference between the CLIMB and the DESCENT modes is the amount of thrust commanded by the A/THR system. The AP/FD the modes perform more or less the same task in CLIMB and DESCENT modes: It adjusts the pitch to maintain the aircraft speed target. If you are flying with manual thrust this means: If you engage a CLIMB mode and command idle thrust on the engines, the aircraft will descend! Vice versa if you engage a Descent mode and leave the engines at a high thrust setting, the aircraft will climb! This shows the importance of the correct interaction between the A/THR and the AP/FD systems.



 Auto Flight OP CLB and OP DES: The open climb and descent modes are considered the selected modes for flight level change. They are engaged by pulling the ALT selector knob on the FCU with an FCU selected altitude that is above (OP CLB) or below (OP DES) the current aircraft altitude. The aircraft will initiate a climb or a descent to the new selected altitude without considering any altitude constraints given in a flight plan. In the case of OP CLB, the A/THR commands Maximum Climb thrust or – if the thrust levers are below the CL detent the thrust limit given by the thrust levers. In the case of OP DES, the A/THR commands Idle thrust, independent of the thrust lever position. (Attention: If A/THR is active only, of course, see section 6.1)



EXP CLB and EXP DES: The expedited climb or expedited descent modes are activated by pushing the EXPED pushbutton on the FCU with a FCU selected altitude that is above (EXP CLB) or below (EXP DES) the current aircraft altitude. These modes are very similar to the OPEN climb and descent modes. Possible altitude constraints in the flight plan are ignored and the mode only disengages when the FCU selected altitude is reached, or another mode is actively engaged by the pilot. The different between the EXPED and the OPEN modes is the speed target that the aircraft assumes. In EXP CLB, the speed target is reduced to green dot speed in order to ensure the highest possible climb rate. In EXP DES, the speed target is increased to close to maximum permissible speed in order to ensure the highest possible rate of descent.



CLB and DES: The CLB and DES modes are the managed modes for flight level changes. They are engaged by pushing the ALT selector knob on the FCU with an FCU selected altitude that is above (OP CLB) or below (OP DES) the current aircraft altitude. In contrast to the OPEN Modes, these modes level off at Altitude constraints defined in the flight plan, until the waypoint with the constraint is sequenced. After sequencing the waypoint the mode CLB or DES is resumed until the next altitude constraint or the FCU selected altitude is reached.



ALTITUDE modes: There is a variety of different Altitude capture and Altitude maintain modes depending on the circumstances:



CLB and DES can only be activated, if the lateral guidance is in mode NAV or APP NAV. With other lateral guidance modes, OP CLB and OP DES will be engaged instead.



ALT and ALT* mode: The Altitude (ALT) and the Altitude Capture (ALT*) modes engage automatically, when the aircraft approaches the FCU selected altitude and one of the climb or descent modes is active or the VS mode is active. Upon approaching the altitude target, the ALT* mode engages and guides the aircraft to a level off when the selected altitude is reached. Upon reaching the Altitude, the ALT mode engages.



 Auto Flight ALT CRZ mode: This mode is practically identical with the ALT mode, only that the FCU selected Altitude has to be at or above the Cruise Altitude defined in the MCDU. Engagement of the ALT CRZ mode also engages the Cruise Phase for the Autopilot and marks the end of the Climb Phase. ALT CST and ALT CST* mode: The Altitude Constraint (ALT CST) or Altitude Constraint capture (ALT CST*) mode engages, when the aircraft approaches a relevant altitude constraint in the flight plan and is either in mode CLB or DES. Upon approaching the Altitude Constraint, the ALT CST* mode engages and the previously active mode (CLB or DES) becomes armed. The ALT CST* mode guides the aircraft to ensure smooth level off upon reaching the altitude constraint. When the constraint is reached, the ALT CST mode engages. Once the waypoint with the constraint is sequenced, the aircraft automatically resumes its climb or descent towards the FCU selected altitude.



Vertical Speed mode: The Vertical Speed mode is rarely used on the Airbus. One of the possible uses is if you get an ATC clearance that demands an explicit vertical speed. Another use is ILS glide-slope capture from above, in which case you use the VS mode to ensure that your rate of descent is high enough to catch the glide slope before reaching the airport. Nonprecision approaches could also require the use of this mode, if the flight plan does not provide vertical guidance.



For a normal, correctly planned flight without ATC clearances, you should not need this mode except during approach!! Approach modes: Analogously to the lateral guidance, the vertical modes during the approach depend on the approach type defined in the FMC. If the approach for the next airport in the FMC contains a FAF and the aircraft is in the NonPrecision Approach Part of the Flight Plan, pressing the APPR button will arm the • FINAL mode: In final mode the aircraft is guided along the vertical flight path defined in the Flight Plan. For this guidance to work correctly, two items are of highest importance: - The NPA approach defined in the FMC ends with the runway threshold and the FMC altitude information at the Threshold waypoint corresponds to the threshold elevation +30 feet. - The altimeter setting corresponds to the QNH of the destination airport. The guidance in the mode is purely based on the barometric altimeter information. If your altimeter is set wrong or the runway threshold height is defined wrong, the AP will fly the aircraft into the ground! (And it’s not the plugins fault!) The final mode engages automatically after passing the Final Approach Fix (FAF). Once the final mode engaged, you should set the FCU selected altitude to the Go-around altitude.



 Auto Flight If the flight plan contains no Non-precision part for the next airport and an ILS is tuned in Nav1, pressing the APPR button on the FCU will arm the Glideslope mode: The glideslope (G/S) and the glideslope capture (G/S*) mode guide the aircraft along the glide slope of the ILS. The G/S* mode ensures a smooth transition during glideslope capture and is automatically followed by the G/S mode, once the Glideslope is sufficiently well captured. If you are above the glide slope and not descending fast enough to capture the glide slope, the mode will disarm. The APPR button light will extinguish, and the LOC button lights up instead.



Combined Modes The guidance during the approach is frequently done in combined modes, as the approach requires a good synchronization between lateral and vertical guidance. The FINAL APP mode during non-precision approaches is a combined mode that covers lateral and vertical guidance. Attention: This mode does not perform an Autoland, you have to disconnect the autopilot latest 200ft above ground and fly the rest manually. (In real life, this is often 400ft AGL!) The ILS approach modes LOC and GS revert to the LAND mode when descending through 400ft AGL. When performing an Autoland, the LAND mode is followed by the FLARE mode at around 30ft AGL and then the ROLL OUT mode upon touch down. These modes work purely on ILS data basis. Especially with custom scenery, the ILS is often not aligned correctly with the runway, in these cases the aircraft will land, where the ILS beam guides it to. It does not know, where the runway is!



For LAND mode, the only way to get out of this mode is by initiating a go-around! To initiate a go-around, push the thrust levers into the TOGA detent. If you are high enough, you can retard them back into the CL detent immediately as soon as the SRS and the GA TRK guidance modes are engaged on the FMA.



 Fly by Wire System



 Auto Flight This section gives a brief overview over the functionality that the fly-by-wire system provides. On the A350, the fly by wire will remain in Normal law throughout the entire flight, independent of system failures. The degenerated Alternate Law and Direct Law are not implemented in the freeware version.



Flight Controls Behaviour Roll axis: For lateral control, the sidestick deflection represents a roll rate demand. For neutral sidestick, the desired roll rate is 0 and the aircraft maintains its bank angle. A maximum lateral deflection of the side stick corresponds to a commanded roll rate of 15 degrees/second. Pitch axis: The pitch axis control law is a so-called C*law which is a mix between load factor demand and pitch rate demand. At high speeds, it is primarily a load factor demand, at low speeds primarily a pitch rate demand. Neutral side-stick corresponds to a load factor of 1g (compensated for pitch and roll up to 33° roll angle) and a pitch rate of 0deg/s. That means with neutral side stick the aircraft maintains its pitch angle and its flight path angle.



• A fully aft stick represents a desired load factor of +2.5g for a clean wing and +2g for flaps/slats extended. A fully forward stick represents a desired load factor of –1g for clean wing and 0g for flaps/slats extended. • The corresponding pitch rate demands at lower speeds are the result of a too complex algorithm for a quick introduction here. You’ll just need to get a feel for it by flying a lot. The key rule at speeds below maneuver speed is that a fully aft stick always corresponds to the creation of the maximum feasible amount of lift, and the pitch rate generated is in accordance with this. • During the flare for landing, the FBW system introduces a gradually increasing nose-down input so that the pilot needs to apply backstick pressure to keep the nose up. This simulates the landing of a conventional aircraft. Yaw axis: The Fly-by-wire system has a integrated yaw damper. You will not need to use the rudder at any stage in flight except for take-off, flare and rollout. The yaw damper cannot be switched on or off separately.



 Auto Flight Flight Envelope Protection The second important task of the fly-by-wire system is the protection of the flight envelope. This feature ensures that the pilot cannot lose control over the aircraft and that the aircraft cannot by structurally overloaded. Attitude protection: In order to avoid that the aircraft can get into abnormal attitudes, the fly-bywire system does not permit pitch attitudes above 30 degree nose up or below 15 degrees nose down. The roll angle is limited to bank angles below 67 degrees. For bank angles between 33 and 67 degrees, the system levels the wings automatically when the stick is neutral until the bank angle is less than 33 degrees. To maintain 67 degree bank you need to keep the stick laterally fully deflected. Load factor protection: As discussed above, the fly-by-wire system does not allow g-loads in excess of –1g/2.5g for clean wings and 0g/2g for flaps/slats extended. This protection is to ensure the structural integrity of the aircraft. High Speed Protection: When the aircraft speed exceeds VMO/MMO (350kts/M0.84), the fly-by-wire system automatically introduces a pitch up moment in order to reduce the aircraft speed. This is coupled with the spiral dive protection. When the high speed protection is active, the maximum permissible bank angle is reduced to 45 degrees and with the side stick neutral, the system will fully level the wings.



High Angle of Attack Protection: The high angle of attack protection activates, when the actual angle of attack of the aircraft exceeds the activation limit “Alpha Prot”. The side stick now commands a desired angle of attack. Neutral side stick corresponds to the angle Alpha Prot, fully aft stick corresponds to the maximum permissible angle of attack, providing the maximum possible amount of lift. The E/WD will display a warning: ALPHA PROT and the Autopilot disconnects. For deactivation make sure you are fast enough and push the stick slightly forward to reduce the angle of attack below Alpha Prot. Low speed protection: The low-speed protection is also triggered by a too high angle of attack. If the angle of attack exceeds the Alpha Floor limit (which is higher than the Alpha Prot limit), the A/THR system engages and commands TOGA thrust in order to provide a quick increase in speed or available climb performance. (Don’t forget: This event is triggered either because you fly too slow or because you pull strongly on the stick.) The engagement of Alpha Floor is displayed in the first column of the FMA with the message A.FLOOR. When the angle of attack drops below the alpha floor limit, the A/THR mode changes from A.FLOOR to TOGA LK indicating that TOGA thrust is locked on the engines. Once TOGA LK appears in the FMA, you can deactivate this protection by disconnecting the A/THR system. (E.g. pull the thrust levers to idle or any other A/THR disconnect method.)
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To engage the automatic display press on the engaged screen button. You will see “A” indication
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