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Module №1 «Meteorological Conditions and Weather Forecasts». «Radio Electronic and Radio Navigation Equipment»
«Weather»

Weather is an interesting phenomenon of nature that influences our lives and yet is something we have absolutely no control over. Most of the weather that occurs on our planet happens below 15, 000 feet. That`s great if you are flying a commercial jetliner at a high altitude of perhaps 30, 000 feet, where there is hardly any significant weather. For the majority of us we are “ under the weather “ most of the time. Weather is the utmost consideration of all pilots when planning a flight. Whether the pilot is flying a small airplane or flying a commercial jetliner, the weather at the departure airport, all along the route and at the destination airport must be constantly monitored. We will consider  here the  major weather conditions that affect pilots when flying under conditions of  VFR ( visual flight rules) or IFR ( instrument flight rules).


Weather is a factor in approximately 30% of aviation accidents and contributes directly or indirectly to nearly 80% of fatal general aviation accidents. Experts working with the NASA Aviation Safety Program (AvSP) ranked weather data dissemination as the most critical priority to reduce weather-related aviation accidents. 


Wind is one of the main weather ingredients. The wind controls our planet`s weather and climate, but how much do we understand about this complex force, which can kill and spread fear?


On the night of October 1987, the south of England was struck by the strongest winds it had known for over two hundred years. Gusts of over 130 km/h blew through the region. Nineteen people were killed, 1.5 billion –worth of damage was caused and 19 million trees were blown down in just a few hours.


Although people thought of this as a hurricane, the winds of 1987 were only powerful storm force. They are far better known than the much more serious storms of 25 January 1990, when most  of Britain was hit by daytime winds of up to 173 km/h. In this incident 47 people were killed, even though, unlike in 1987, the weather forecasts issued accurate warnings. 


Extreme weather events such as these are dramatic reminders of the power of the wind. It is one part of the weather that people generally do not give a second thought to, but across the world the wind plays a crucial role in people`s lives.

«ILS»

An Instrument Landing System is a precision runway approach aid employing two radio beams to provide pilots with vertical and horizontal guidance during the landing approach. The localiser (LOC) provides azimuth guidance, while the glideslope (GS) defines the correct vertical descent profile. Marker beacons and high intensity runways lights may also be provided as aids to the use of an ILS, although the former are more likely nowadays to have been replaced by a DME integral to the ILS or one otherwise located on the aerodrome, for example with a VOR.

The ILS LOC aerials are normally located at the end of the runway; they transmit two narrow intersecting beams, one slightly to the right of the runway centreline, the other slightly to the left which, where they intersect, define the "on LOC" indication. Airborne equipment provides information to the pilot showing the aircraft’s displacement from the runway centreline.

The ILS GS aerials are normally located on the aerodrome; they transmit two narrow intersecting beams, one slightly below the required vertical profile and the other slightly above it which, where they intersect, define the "on GS" indication. Aircraft equipment indicates the displacement of the aircraft above or below the GS. The GS aerials are usually located so that the glide-slope provides a runway threshold crossing height of about 50 ft. The usual GS angle is 3 degrees but exceptions may occur, usually to meet particular approach constraints such as terrain or noise abatement.
If marker beacons are provided, they will be located on the ILS approach track at notified distances from touch-down. Typically, the first marker beacon (the Outer Marker) would be located about 5 NM from touch-down while the second marker beacon (the Middle Marker) would be located about 1 NM from touch-down.

An approach may not normally be continued unless the runway visual range (RVR) is above the specified minimum. When an approach is flown, the pilot follows the ILS guidance until the decision height (DH) is reached. At the DH, the approach may only be continued if the specified visual reference is available, otherwise, a go-around must be flown.

Special categories of ILS approach are defined which allow suitably qualified pilots flying suitably equipped aircraft to suitably equipped runways using appropriately qualified ILS systems to continue an ILS approach without acquiring visual reference to a lower DH than the Category I standard of 200 feet above runway threshold elevation (arte) and do so when a lower reported RVR than the 550 metres usually associated with Category I:

· Category II permits a DH of not lower than 100 ft and an RVR not less than 300 m;

· Category IIIA permits a DH below 100 ft and an RVR not below 200 m;

· Category IIIB permits a DH below 50 ft and an RVR not less than 50 m;

· Category IIIC is a full auto-land with roll out guidance along the runway centreline and no DH or RVR limitations apply. This Category is not currently available routinely primarily because of problems which arise with ground manoeuvring after landing.

The special conditions which apply for Category II and III ILS operation cover aircraft equipment; pilot training and the airfield installations. In the latter case, both function, reliability and operating procedures are involved. An example of the latter is the designation of runway holding points displaced further back from the runway so as to ensure that aircraft on the ground do not interfere with signal propagation. Reliability requirements for Category II and III ILS include a secondary electrical power supply which should be fully independent of the primary one.

The transmission of ILS signals is continuously monitored for signal integrity and an installation is automatically switched off leading to the immediate display of inoperative flags on aircraft ILS displays selected to the corresponding frequency if any anomaly is detected. The reliability of this monitoring function is increased where approaches to minima lower than Category I are permitted and all ILS systems are subject to regular calibration flights to check that signals are being correctly transmitted. These checks only validate that the ILS is performing as intended and do not routinely investigate the indications which aircraft would receive if flown beyond signal validity.

It is very important to note that only a full ILS with LOC and GS signals is a precision approach. If only the LOC is transmitting then it can only support a Non-Precision Approach with increased minima, albeit this should be a lower minima than an equivalent VOR would enable.

Module №2 «Air traffic controller, functions and duties. Engineer, functions and duties. Health». «Aircraft Maintenance»

«Airworthiness»
The connection between airworthiness and flight safety is an obvious but complex one. The design activity, besides meeting the applicable certification code, often seeks to improve the aircraft’s economics and cost benefit to both the manufacturer and the operator. Certification authorities will therefore examine all aspects of the design and construction of an aircraft, even when there is apparent improvement to minimum standards. When an aircraft type is first judged to meet all the certification requirements it will be issued with a Type Certificate (TC).
A defect may have a significant effect on safety and, if not rectified, or only partly rectified, may also be a cause for an accident at a later time. Inappropriate crew actions in response to a malfunction which arises in flight may also lead to a worse outcome. In such cases, an investigation should analyse the crew responses as well as the underlying airworthiness issues. However, in many cases, the flight-crew successfully recovers an aircraft after anomalies occur. This is a long list of possible failures or threats which may affect the airworthiness of an aircraft. Some are physical process e.g. overload and fatigue, whereas some relate to human factors and obsolescence.
· Overload

· Operation outside the certificated limits such as those laid down for flight in ice or snow conditions.

· Component degradation due to fatigue, creep, fretting, wear or corrosion, depending on the system or component

· Accidental Damage (AD) and Environmental Damage (ED)

· Procedural (Design, Manufacturing, Maintenance or Supply) error and Human Factors

· Inadequate or incomplete maintenance.

· Errors in maintenance which may result in a fault becoming obvious a long period after the error was originally made.

· Ageing components

· Change of usage or unmonitored operation

· Lack of configuration control

· Obsolescence and/or legislation change

· Fuel and fuel system hazard

· Lack of adequate oversight of the operator, its practices and policies including training, operation and maintenance by the regulator.

· Deficiencies in the process which led to the issue of the original aircraft Type Certificate.

The first defence is the process of aircraft type certification, leading to the issue of the Type Certificate. This work is documented so that it remains an accessible foundation for the continuing airworthiness of the aircraft type thereafter. Wherever practicable, the original design will embody redundancy features; i.e. an allowance for the failure of a system or component without any reduction in airworthiness. In some cases, the failure only becomes observable after an aircraft has landed, and requires rectification before further flight.

In more extreme cases a major failure, such as an in-flight failure of an engine on a multi-engine aircraft, should not lead to an accident - the design combined with the training of the crew should allow safe continuation of the flight. The same criteria apply to flight in adverse weather and when affected by human factors in either operations or maintenance.

High standards of flight crew training, proficiency and CRM can also serve to minimise the incorrect management by flight-crew of the onset of any in-flight reduction in airworthiness. A full understanding of the human factors issues involved in engineering and maintenance is therefore valuable.

«Health»

Air traffic control is a highly demanding job which requires high levels of responsibility with inherent stress due to its nature and the complexity of tasks involved. Just like the flight crews who work in an intensive, stressful environment, air traffic controllers are considered the aviation professionals who face very high levels of stress.

Air traffic control in its nature entails a complex set of tasks demanding levels of knowledge and expertise, as well as the practical application of specific skills pertaining to: the cognitive domain (e.g. spatial perception, information processing, movement detection, image and pattern recognition, prioritising, logic reasoning and decision making); communicative aspects (verbal filtering including phraseology and language clarity) and human relations (teamwork and communication strategies).
The air traffic controller must constantly reorganise and adapt his or her system of processing information (often done under time deficit) by changing operating methods (in particular, cognitive processes, conversation, coordinating with other controllers, assistants, anticipation and solving problems) as they arise and interact with each other. This is carried out by means of the precise and effective application of rules and procedures that need to be quickly selected and applied according to differing circumstances. It is evident that the job entails, on the whole, high psychological demands while being subjected to a considerable degree of external control.

The most common sources of stress reported by air traffic controllers are connected with both operational aspects and internal organisational structures.

Sources of stress related to the operational aspects (list not intended to be comprehensive):

· Peaks of traffic load

· Time deficit

· Operational procedures (often limited and need to be adapted)

· Limitation and reliability of equipment

· Abnormal/Emergency Situations
Sources of stress related to organisational aspects (not comprehensive):

· Shift schedules (night work in particular)

· Management

· Role conflicts

· Unfavourable working conditions

These stress factors, related to both aspects, can affect the job satisfaction and the general health of air traffic controllers. In fact, as the workload increases the air traffic controller tends to employ more procedures which are less time-consuming, together with a progressive reduction to the minimum of flight information and the relaxation of certain self-imposed qualitative criteria. It is evident that the number of decisions to be made becomes a stressful condition when the controller’s decision-making capacity is stretched to the maximum; this can lead, in case of overload, to a very risky situation often addressed as a “loss of the picture”.

In addition, it is frequently reported that, many errors often occur during periods of light and non-complex traffic. This point highlights the need of extra effort required to regulate the psycho-physical reactions, maintaining a high level of arousal and vigilance even in conditions of “light traffic load”.

Stress management is an important skill for the air traffic controllers to hone so that they can adequately cope with stress and prevent it from overwhelming their ability to respond properly at work. As the stress is a mechanism that can sometimes over-stimulate the nervous system, it is difficult to control, but it is not entirely impossible. Specialists say that the first step in coping is to identify stressors and the symptoms that occur after exposure to those stressors. Coping efforts can be focused toward the stressor or the emotions that arise as a result of stress, but the most effective strategy is to deal with both the stressor and its emotional impact. 
Reducing the negative emotional impact of the stressor removes many of the barriers that obstruct the problem-solving thought processes. Some examples of stress management techniques are: recognize the potential signs and symptoms of stress; be proactive in removing the cause of stress (e.g. assign more priority to the short term conflict first before controlling other aircraft etc.); removing yourself from the stressful situation by knowing one's own capabilities (e.g. calling out for help from colleagues if in a very complex ATC scenario); prioritise actions;  do not be over focused in finishing the mission at any cost and regardless of the situation; be current with all existing procedures at the workplace.

Module №3 «Aircraft Maintenance before take-off»

 «Bird Strike: Guidance for Controllers»


A bird strike is strictly defined as a collision between a bird and an aircraft which is in flight or on a take off or landing roll. The term is often expanded to cover other wildlife strikes - with bats or ground animals.Bird Strike is common and can be a significant threat to aircraft safety. 

According to a study conducted by Airbus on bird strike incidents involving transport aircraft, in 41% of bird strikes, the impact was on the aircraft engines. Another equally large proportion of impacts are distributed between the aircraft nose, radome and flight deck windscreens. Air traffic controllers dealing with a bird strike event should therefore have in mind that bird ingestion in multiple engines, reduced visibility from the flight deck or windscreen penetration, especially with smaller fixed wing aircraft and helicopters, can all lead to loss of control. As well as reduced visibility, windscreen penetration results in the further potential consequences of interference with air-ground radio communications and flight crew incapacitation.


There is no set of ready out-of-the-box rules to be followed universally. As with any unusual or emergency situation, controllers should exercise their best judgment and expertise when dealing with the apparent consequences of a hazardous bird strike. A generic checklist for handling unusual situations is readily available from EUROCONTROL but it is not intended to be exhaustive and is best used in conjunction with local ATC procedures.

A bird strike may result in: broken windshield / canopy; engine failure (single or multiple engines); hydraulic problems; precautionary approach; handling difficulties; electrical problems; landing Gear problems; crew incapacitation.


If a flight has experienced a bird strike, the controller may anticipate:rejected take-off; immediate return to land; landing at the next suitable aerodrome; restricted visibility from the flight deck; impaired aircraft control during the landing roll (for example landing gear or brakes malfunction).


Suggested controller`s actions embedded in the ASSIST principle could be followed: (A - Acknowledge; S - Separate, S - Silence; I - Inform, S - Support, T - Time).

As a TWR Controller:

· Routinely scan for the presence of flocking birds, especially large ones, in the vicinity of runways about to be used for a take off or landing, including the initial climb out / final approach paths;

· Maintain close contact with the Airport Operator and request and coordinate bird dispersal actions before take-off and landing, as necessary;

· If unable to get the birds removed, communicate any relevant presence of birds to pilots with their location and apparent direction of movement;

· Include appropriate cautionary advice in the ATIS recording (example: “Flock of birds in the vicinity of/near the intersection of/on the approach to (as appropriate) runways 24 and 19);

· In case of persistent bird activity, perhaps attributable to a particular attractant but also including active migration routes, NOTAMs should be raised and cancelled when the threat has passed. At some military aerodromes, a BIRDTAM might be promulgated instead of a NOTAM.

«Types and effects of fire»

TYPES


Engine Fire. An engine fire is normally detected and contained satisfactorily by the aircraft fire detection and suppression systems. However, in certain circumstances (e.g. an explosive breakup of the turbine), the nature of the fire is such that onboard systems may not be able to contain the fire and it may spread to the wing and/or fuselage. Where an engine fire has been successfully contained, there is still a risk that the fire may reignite and therefore it is still advisable for the crew to land the aircraft as soon as possible and allow fire crews to carry out a visual examination of the engine.

 Cabin Fire. A fire within the cabin will usually be detected early and be contained by the crew using onboard fire fighting equipment. As with an engine fire, it is still advisable to land the aircraft as soon as possible and carry out a detailed examination of the cause of the fire and any damage.

Hidden Fire A hidden fire may be detected by onboard fire detection systems or by the crew or passengers noticing smoke or fumes, a hot spot on a wall or floor, or by unusual electrical malfunctions particularly when the systems are unrelated. This is the most dangerous type of fire for 2 reasons:
· Hidden fires are difficult to locate and access in order to fight them. The time delay may allow the fire to take hold and do considerable damage to the aircraft.
· A hidden fire may initially be difficult to confirm and the crew may be slow to initiate an emergency landing. The consequence of such a delay may be that the fire becomes non-survivable before the aircraft has an opportunity to land.
EFFECTS


Smoke & Fumes. Smoke can reduce visibility within the aircraft. An electrical fire in an aircraft typically generates a lot of thick white smoke which can render the flight crew blind, unable to see the instruments or see out of the windows. In such circumstances, unless the smoke can be cleared, the crew are unable to control the aircraft. Smoke and fumes from an in-flight fire are likely to be highly toxic and irritating to the eyes and respiratory system. Smoke and fumes may therefore quickly incapacitate the crew unless they take protective action.

Heat. Heat from fires will affect aircraft systems and ultimately affect the structural integrity of the aircraft both of which will lead to Loss of Control.
Module №4  «En-route. Approach. Landing. After-Flight Maintenance»
«Decompression»
Decompression is defined as the inability of the aircraft's pressurisation system to maintain its designed pressure schedule. Decompression can be caused by a malfunction of the system itself or by structural damage to the aircraft.

The speed of pressure loss is predominantly used to characterise the decompression process:

- An explosive decompression is a change in cabin pressure faster than the lungs can decompress. Most authorities consider any decompression which occurs in less than 0.5 seconds as explosive and potentially dangerous. Explosive Depressurisation is more likely to occur in small volume pressurized aircraft, such as military jets or VLJs (very light jet) than it is in large pressurized aircraft and can result in lung damage to the aircraft occupants.

- A rapid decompression is a change in cabin pressure where the lungs can decompress faster than the cabin. The risk of lung damage is significantly reduced in this decompression as compared with an explosive decompression.

- Gradual or slow decompression is usually dangerous only when it has not been detected at an early stage. Automatic visual and aural warning systems do not always provide an indication of a slow decompression until its effects have become significant and these warnings have not always been interpreted correctly.

   A wide range of practical problems could arise during decompression and the following emergency descent:

- Mask/headset donning & retention – the pilots have relatively small amount of time to remove their headset and put on their oxygen masks. Often the surprise introduces a delay in response.

-  Communications - regardless of the mask model, a significant feature of the design is that it fits quite tightly on the face as to prevent oxygen leaks. Despite built in microphones which attempt to compensate for this, it may lead to changes in the sound of speech including a distorted sound spectrum.

- Sick/invalid passengers - the shock and surprise during decompression together with the accompanying formation of mist in the cabin could be quite overwhelming for some passengers. Possible outcomes are cardiac arrest, lost consciousness from improper handling of oxygen masks, and injuries from flying debris.

- Noise - damage to the aircraft skin or loss of a door or window can drastically increase noise levels in the cabin.

-  Not declaring an emergency - pilots are trained to call ATC as soon as practicable and advise of their intentions. However, during the initiation of an emergency descent, the workload becomes briefly intense and ATCOs should not expect immediate information about the situation. The crew may begin the descent without requesting clearance or warning ATC.

- Heat from oxygen generators - as the chemical reaction in PSU oxygen generators produces their 15-20 min supply, their containers can reach a temperature of up to 260 degrees Celsius. This heat, and the associated fumes or smoke, can be expected to cause a degree of anxiety and perhaps panic in the passenger cabin.

- Issues with the control of the aircraft - during decompression the aircraft could suffer damage to aircraft systems, for example the hydraulic system, or structural damage affecting the aerodynamic characteristics of the aircraft.

- Emergency Descent procedure - descent procedure should be executed in accordance with the company emergency procedures and associated training. Descent will be rapid unless the crew suspect structural integrity, in which event a much less agressive response can be expected with less airspeed and the avoidance of high manoeuvring loads.

 «What procedures are taken during emergency landings?»


If there is no engine power available during a forced landing, a fixed-wing aircraft glides, while a rotary winged aircraft (helicopter) autorotates to the ground by trading altitude for airspeed to maintain control. Pilots often practice "simulated forced landings", in which an engine failure is simulated and the pilot has to get the aircraft on the ground safely, by selecting a landing area and then gliding the aircraft at its best gliding speed.

 If there is a suitable landing spot within the aircraft's gliding or autorotation distance, an unplanned landing will often result in no injuries or significant damage to the aircraft, since powered aircraft generally use little or no power when they are landing. Light aircraft can often land safely on fields, roads, or gravel river banks (or on the water, if they are float-equipped); but medium and heavy aircrafts generally require long, prepared runway surfaces because of their heavier weight and higher landing speeds. Glider pilots routinely land away from their base and so most cross-country pilots are in current practice.
«A belly landing or gear-up landing»
A belly landing or gear-up landing is when an aircraft lands without its landing gear fully extended and uses its underside, or belly, as its primary landing device. Normally the term gear-up landing refers to incidents in which the pilot forgets to extend the landing gear, while belly landing refers to incidents where a mechanical malfunction prevents the pilot from extending the landing gear.


  During a belly landing, there is normally extensive damage to the airplane. Belly landings carry the risk that the aircraft may flip over, disintegrate, or catch fire if it lands too fast or too hard. Extreme precision is needed to ensure that the plane lands as straight and level as possible while maintaining enough airspeed to maintain control. Strong crosswinds, low visibility, damage to the airplane, or unresponsive instruments or controls greatly increase the danger of performing a belly landing. Still, belly landings are one of the most common types of aircraft accidents, and are normally not fatal if executed carefully.


 The most common cause of gear-up landings is the pilot simply forgetting to extend the landing gear before touchdown. On any retractable gear aircraft, lowering the landing gear is part of the pilot`s landing checklist, which also includes items such as setting the flaps, propeller and mixture controls for landing. Pilots who ritually perform such checklists before landing are less likely to land gear-up. However, some pilots neglect these checklists and perform the tasks by memory, increasing the chances of forgetting to lower the landing gear. Even studious pilots are at risk, for they may be distracted and forget to perform the checklist or be interrupted in the middle of it by other duties such as collision avoidance or another emergency.


Mechanical failure is another cause of belly landings. Most landing gear are operated by electric motors or hydraulic actuators. Multiple redundancies are usually provided to prevent a single failure from failing the entire landing gear extension process. Whether electrically or hydraulically operated, the landing gear can usully be powered from multiple sources. In case the power systems fails, an emergency extension system is always available. This may take the form of a manually-operated crank or pump, or a mechanical free-fall mechanism which disengages the uplocks and allows the landing gear to fall due to gravity.


In cases where only one landing gear leg fails to extend, the pilot may choose to retract all the gear and perfom a belly landing because he may believe it to be easier to control the aircraft during rollout with no gear at all than with one gear missing.
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