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Air Traffic Control System                   

1.
Air Route Traffic Control Center

· ATC provides services to aircraft in flight between airports as well. 
· The level of service is dependent on the type of flight the aircraft falls under (IFR or VFR)

· The type of airspace the aircraft is in and the services requested by the pilots.

· Air Traffic Controllers have different responsibilities to aircraft operating under the different sets of rules.
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2.
Processing the IFR Flight Plans

A flight planning system may need to produce more than one flight plan for a single flight:

· Summary plan for Air Traffic Control (in FAA and/or ICAO format). 

· Summary plan for direct download into an onboard flight management system. 

· Detailed plan for use by pilots. 

The basic purpose of a flight planning system is to calculate how much trip fuel is needed by an aircraft when flying from an origin airport to a destination airport. 
· Flight plans are plans filed by pilots with the local Aviation Authority (e.g. FAA in the USA) prior to flying. 
· They generally include basic information such as:

· Departure and arrival points 
· Estimated time

· Alternate airports in case of bad weather

· Type of flight whether instrument flight rules or visual flight rules, 
· Pilot's name and number of passengers. 
· Flight plans are required for flights under IFR. Under VFR, they are optional unless crossing national borders, however they are highly recommended, especially when flying over inhospitable areas, such as water, as they provide a way of alerting rescuers if the flight is overdue.
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· The flight planning service supports the efficient use of the nation’s airspace by developing and using coordinated flight plans. 
· This includes: 
· Preparing and conducting preflight and in-flight briefings

· Filing flight plans and amendments

· Managing flight plan acceptance and evaluation

· Preparing flight planning broadcast messages

· Maintaining flight planning data archives. 
· This service includes preparing initial flight plans and allowing changes to flight profiles while operating within the NAS.

3.
En-route Traffic Separation

· En-route Air Traffic Controllers issue clearances and instructions for airborne aircraft 

· Pilots are required to comply with these instructions. 
· Controllers adhere to a set of separation standards that define the minimum distance allowed between aircraft. 
· These distances vary depending on the equipment and procedures used in providing ATC services.

· The distance that is achieved when avoiding obstacles or other aircraft is termed separation 
· In controlled airspace, air traffic control (ATC) separates IFR aircraft from obstacles and other IFR aircraft by applying separations based on time, distance, and altitude differences between aircraft
· Generally, in most controlled airspaces, IFR aircraft require an ATC clearance for each part of the flight, typically providing a heading or route, altitude, and clearance limit (the farthest the aircraft can fly without a new clearance). 
· In very busy areas, typically near major airports, clearances may also be required for VFR aircraft, and ATC may also provide separation between IFR and VFR aircraft or even between VFR aircraft. 
· In uncontrolled airspace, IFR aircraft do not require clearances, and they separate themselves from each other by using charted minimum altitudes to avoid terrain and obstacles, standard cruising altitudes to avoid aircraft flying in different directions, and radio reports over mandatory locations.
· It should be noted however that in the United States even when on a filed IFR flight plan, if conditions permit the pilot is ultimately responsible for see and avoid.
4.
Weather Information

· One advantage of IFR is the ability to fly an aircraft in instrument meteorological conditions (IMC), weather conditions that do not meet the minimum visibility requirements for VFR. 
· In such conditions the pilot will control the attitude of the aircraft by watching the flight instruments, and will rely entirely on ATC for separation. 
· Although large airliners and, increasingly, smaller aircraft now carry their own terrain- and collision-avoidance systems such as TCAS, these are primarily backup systems.

· It is important, however, not to confuse IFR with IMC: the vast majority of IFR flying is done under visual meteorological conditions (VMC), and in many cases, the pilot will be controlling the aircraft primarily by outside visual references, as with VFR. 
· Under VMC in some types of airspace, ATC will not provide separation between IFR and VFR aircraft (in fact, in areas with limited radar coverage, ATC may not know the location of VFR aircraft), so pilots are responsible for seeing and avoiding other traffic just as they would be under VFR.

· During flight under IFR, there are no visibility requirements, and as such flying through clouds is permitted. 
· There are still minimum conditions that must be present in order for the aircraft to take off or land; these will vary according to the type of electronic navigation aids available, the location and height of terrain and obstructions in the vicinity of the airport, and according to qualifications of the crew and aircraft.
5.
ATIS

Automatic Terminal Information Service, or ATIS, is a continuous broadcast of recorded noncontrol information in busier terminal (i.e. airport) areas. 
· ATIS broadcasts contain essential information such as: 
· Cloud base height

· Wind speed and direction

· Visibility

· Temperature

· Dew point

· The active runway

· Altimeter settings

· Any other information required by the pilots. 
· Pilots usually listen to an available ATIS broadcast before contacting the local control tower, in order to reduce the controllers' workload and relieve frequency congestion. 
· The recording is updated when there is a significant change in the information, like a change in the active runway. 
· It is given a letter designation (e.g. bravo), from the Phonetic Alphabet. The letter progresses down the alphabet and starts at Alpha each day. 
· When contacting the control tower or ground station, a pilot will indicate he/she has "information" and the ATIS identification letter to let the controller know that the pilot is up to date with all current information

6.
Safety Alerts

AIM 5-7-7
Issues a safety alert if aware an aircraft under their control is at an altitude which, in the controller's judgment, places the aircraft in unsafe proximity to terrain, obstructions or another aircraft. 
Types of safety alerts are: 

· Terrain or Obstruction Alert. Immediately issued to an aircraft under their control if aware the aircraft is at an altitude believed to place the aircraft in unsafe proximity to terrain or obstructions. 

· Aircraft Conflict Alert. Immediately issued to an aircraft under their control if aware of an aircraft not under their control at an altitude believed to place the aircraft in unsafe proximity to each other. With the alert, they offer the pilot an alternative, if feasible. 

7.
Emergency Assistance
Although 121.5 MHz and 243.0 MHz are emergency frequencies, it might be best to keep the aircraft on the initial contact frequency. Change frequencies only when there is a valid reason.
· The frequencies are 121.500 MHz for civilian, also known as International Air Distress (IAD) and 243.000 MHz for military use, also known as Military Air Distress (MAD). 
· In the U.S.A. 121.500 is monitored by ATC towers, FSS services, national ATC centers and other flight and emergency services. 
· The emergency frequency is sometimes referred to as 'Guard'. Separate frequencies exist for military and other government emergency frequencies
All Flight Service Stations listen on standard frequencies with 121.5 MHz being the most important. 
· This frequency is the emergency frequency that a pilot would use to give a distress call or to seek help when lost. 
· Every station has its own discrete frequency, generally between 122.3 and 122.6 MHz, so two stations aren't picking up the same pilot. 
· Since a flight service station may be covering a large area of land there may be one or more Remote Communications Outlets (RCO) which it monitors through land lines. 
· An RCO may be located by itself or with a VHF omnidirectional range (VOR).

8.
Clearance Delivery

· Clearance delivery is the position that coordinates with the national command center and the en-route center to obtain releases for aircraft. 
· Under normal conditions, this is more or less automatic. 
· When weather or extremely high demand for a certain airport become a factor, there may be ground "stops" (or delays), or re-routes to ensure the system does not get overloaded. 
· The primary responsibility of the clearance delivery position is to ensure that the aircraft have the proper route and release time. 
· This information is also coordinated with the en-route center and the ground controller in order to ensure the aircraft reaches the runway in time to meet the release time provided by the command center.

9.
Control Tower
· Control Tower is responsible for the active runway surfaces. 
· Control Tower clears aircraft for take off or landing and ensures the runway is clear for these aircraft. 
· To accomplish this, Control Tower controllers are normally given 2 to 5 nautical miles (4 to 9 km) of airspace around the airport, allowing them to give the clearances necessary for airport safety. 
· If the Control Tower detects any unsafe condition, a landing aircraft will be told to "go around" and will be re-sequenced into the landing pattern by the terminal area controller.

· Within the tower, a highly disciplined communications process between local and ground control is an absolute necessity. Ground control must request and gain approval from the Control Tower to cross any runway with any aircraft or vehicle. 
10.
Approach & Departure Control
· Larger airports have a radar control facility that is associated with the control tower – They may have several names.

· Terminal Area Control
· (TRACON) or Terminal Radar Approach CONtrol facility 

· Approach or Departure control 
· While every airport varies, terminal controllers usually handle traffic in a 30 to 50 nautical mile (56 to 93 km) radius from the airport and from the surface up to 10,000 feet. 
· The actual airspace boundaries and altitudes assigned to a TRACON are based on factors such as traffic flows and terrain, and vary widely from airport to airport.

· Terminal area controllers are responsible for providing all ATC services within their airspace. 
· As aircraft move in and out of the terminal airspace, they are handed off to the next appropriate control facility (a control tower, an en-route control facility, or a bordering terminal area control). 
· Terminal is responsible for ensuring that aircraft are at an appropriate altitude when they are handed off, and that aircraft arrive at a slow enough rate to permit safe landing times.

· Not all airports have terminal area control available. In this case, the en-route center will coordinate directly with the tower and provide this type of service where radar coverage permits. Under these circumstances, the separation minimums are usually increased.
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11.
Radar Services
· Since centers control a large airspace area, they will typically use long range radar that has the capability to see aircraft within 200 nautical miles (370 km) of the radar antenna. 
· They may also use TRACON radar data to control when it provides a better "picture" of the traffic or when it can fill in a portion of the area not covered by the long range radar.

· In the U.S. system, at higher altitudes, over 90% of the U.S. airspace is covered by radar and often by multiple radar systems; however, coverage may be inconsistent at lower altitudes used by unpressurized aircraft due to high terrain or distance from radar facilities. 
· A center may require numerous radar systems to cover the airspace assigned to them, and may also rely on pilot position reports from aircraft flying below the floor of radar coverage. 
· This results in a large amount of data being available to the controller. To address this, automation systems have been designed that consolidate the radar data for the controller.
· This consolidation includes eliminating duplicate radar returns, ensuring the best radar for each geographical area is providing the data, and displaying the data in an effective format.

12.
Class B Airspace Areas
· Class B: Operations may be conducted under IFR, SVFR, or Visual flight rules (VFR). All aircraft are subject to ATC clearance. All flights are separated from each other by ATC. 

13.
Class C Airspace Areas

· Class C: Operations may be conducted under IFR, SVFR, or VFR. All aircraft are subject to ATC clearance. Aircraft operating under IFR and SVFR are separated from each other and from flights operating under VFR. Flights operating under VFR are given traffic information in respect of other VFR flights. 
14.
Class D Airspace Areas

· Class D: Operations may be conducted under IFR, SVFR, or VFR. All aircraft are subject to ATC clearance. Aircraft operating under IFR and SVFR are separated from each other, and are given traffic information in respect of VFR flights. Flights operating under VFR are given traffic information in respect of other VFR flights. 

14.
Class E Airspace Areas

· Class E: Operations may be conducted under IFR, SVFR, or VFR. Aircraft operating under IFR and SVFR are separated from each other, and are subject to ATC clearance. Flights under VFR are not subject to ATC clearance. As far as is practical, traffic information is given to all flights in respect of VFR flights.

15.
Traffic Advisories

ATC advisory services provide advice and information to assist pilots in the safe conduct of flight. The information provided to in-flight aircraft includes NAS status data as well as traffic and weather advisories.
16.
Flight Services Stations
· A Flight Service Station (FSS) is an air traffic facility which provides pilot briefings regarding current weather and possible hazards along a route of flight. 
· A FSS may also give en route communication services and VFR search and rescue assistance. 
Other resposibilites include: 
· Relaying Air Traffic Control (ATC) clearances

· Creating Notice to Airmen (NOTAMs)

· Receive IFR flight plans

· Monitor Navigation Aids (NAVAIDs)

· The nearest FSS can be reached by telephone 1-800-WX-BRIEF 
· A pilot en route may also hail a FSS using 122.2 MHz 
Pilots are encouraged to radio a FSS and give a pilot report (PIREP). FSS flight briefers give any available PIREPs to pilots that may be traveling through the same area as the given report.

17.
NOTAM (L, D, & FDC)

Types of NOTAM's include the following:  

· NOTAM(D): Information that requires wide dissemination and pertains to enroute navigational aids, civil public use landing areas listed in the Airports Facility Directory and aeronautical data related to IFR operations. 

· NOTAM(L): Information that requires local dissemination, but does not qualify as NOTAM(D) information. This includes, but is not limited to, aircraft jettisoning fuel, bird activity, moored balloons, military training activity, etc. 

· FDC(Flight Data Center): Information that is regulatory in nature pertaining to flight including, but not limited to, changes to charts, procedures, and airspace usage. 

NOTICE TO AIRMEN PUBLICATION: Issued every 14 days, designed primarily for the pilot, contains current NOTAM information considered essential to the the safety of flight as well as supplemental data to other aeronautical publications. Information published in the Notice to Airmen Publication is provided on request only.  
