
 

 

 

 

 

 

 

 

 

 

 

 

 

Air Traffic Control 
 for Candidates 

 

 

 

Welcome to the NATS guideline document to Air Traffic Control. This online 
document should provide the foundation for your ATC studies when 
applying for ATCO recruitment with NATS, although you are encouraged to 
research ATC much further than this document.  
 
You may be tested on the content of this document during the recruitment 
process therefore it cannot be stressed enough how important it is for you 
to digest the information enclosed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Intro to ATC Paul Waite 

13/07/06 Mark Goldsmith 





Section 1 
About NATS 

 
What is NATS  
NATS provides air traffic control services to aircraft flying in UK airspace, and over 
the eastern part of the North Atlantic. Safety is NATS’ first and foremost priority 
but it also aims to provide its service in an efficient and expeditious way. This year 
NATS will handle more than two million flights carrying over 180 million passengers. 
 
NATS is a public private partnership between the Airline Group, a consortium of 
seven UK airlines, which hold 42%, NATS staff hold 5%, UK airport operator BAA plc, 
with 4%, and the UK Government which holds 49% and a golden share.  
 
NATS Mission Statement 
 
‘To be the World Leader in Air Traffic management’ 
 
NATS ‘En Route’ 
NATS provide ‘en route’ air traffic control or air traffic management from the 
following centres: 
 

 London Area Control Centre at Swanwick, Hampshire. 
 

 London Terminal Control Centre at West Drayton, Middlesex.  
       (moving to Swanwick late 2007) 
 

 Scottish Area Control Centre and Oceanic Area Control Centre at 
Prestwick, Ayrshire. 

        
 

 Manchester Area Control Centre located at Manchester Airport 
            (eventually moving to Prestwick ) 

 
 
NATS has developed a two centre strategy that will, in future, mean en route air 
traffic management will be provided from Swanwick and at the new Prestwick centre. 
 
NATS Airport Services 
NATS also provides air traffic control services at 15 of the UK major airports: 
 
Aberdeen    Farnborough 
Belfast International   Glasgow 
Birmingham     Manchester     
Cardiff     Southampton 
Edinburgh    Bristol Lulsgate 
 
London – City, Gatwick, Heathrow, Luton and Stansted 
 
NATS have also secured the contract for Gibraltar airport during late 2005. 



Section 2 
Tools of the Trade 

 
Communications 
Voice communications between civil air traffic, aircraft and various agencies, takes 
place using the following methods: 
 

a) Very High Frequency (VHF). Used throughout civil aviation from airports to 
control centres. VHF operates over relatively short distances, up to 200 miles in 
the line of sight. Transmitters are close together to give complete radio coverage. 

b )  High Frequency (HF).   Aircraft using the air routes over the oceans of the 
world and sparsely populated continents, such as Africa, communicate by HF or 
short wave radio.   

c)  Ultra High Frequency (UHF).  Predominantly used within the U.K by military 
aviation. 

 
R/T 
Pilots and controllers communicate using the language of Radiotelephony (R/T).  
The correct usage of R/T phraseology is very important and can prevent 
misunderstandings between controllers and pilots.  Document CAP413 – The 
Radiotelephony Manual is published by the Civil Aviation Authority (CAA). This details 
the correct R/T phraseology to be used between controllers, pilots and others 
agencies. 
 
Phonetics 
English is the international aviation language.  The ICAO phonetic alphabet is given 
below with the pronunciation in parentheses for each letter; the syllables that require 
emphasis are underlined.    
 

A  Alpha (AL FAH) N  November (NO VEM BER) 
B  Bravo (BRAH VOH) O  Oscar (OSS CAH) 
C  Charlie (CHAR LEE) P  Papa (PAH PAH) 
D  Delta (DELL TAH) Q  Quebec (KEH BECK) 
E  Echo (ECK OH) R Romeo (ROW MEOH) 
F  Foxtrot (FOKS TROT) S  Sierra (SEE AIR RAH) 
G  Golf (GOLF) T  Tango (TANG GO) 
H Hotel (HOH TELL) U  Uniform (YOU NEE FORM) 
I  India (IN DEE AH) V  Victor (VIK TAH) 
J  Juliet (JEW LEE ETT) W Whiskey (WISS KEY) 
K  Kilo (KEY LOH) X  Xray (ECKS RAY) 
L  Lima (LEE MAH) Y  Yankee (YANG KEY) 
M Mike (MIKE) Z  Zulu (ZOO LOO) 

 
The phonetic representations of numbers and associated words are given below: 
 

 

Time  
Aviation uses the 24hour clock and time is stated in reference to Co-ordinated 
Universal Time (UTC).  UTC and Greenwich Mean Time (GMT) have the same value. 
 
From March to October within the U.K, time is put forward by one hour (Local Time), 
whereas in aviation; the time does not alter and remains one hour behind UK local 
time.  
 

0  ZERO 7  SEVEN 

1 WUN 8  AIT 

2  TOO 9  NINER 

3  TREE 10  WUN ZERO 

4  FOWER 11 WUN WUN 

5  FIFE .  (De ci m al)  DAY SEE MAL 

6  SIX 100  WUN HUNDRED 



 

 

Radar 
 
Radar is an acronym for Radio Detection and Ranging.  It enables Air Traffic 
Controllers to see the aircraft under their control.  There are two methods of radar, 
which are primary and secondary. In addition to radar returns from aircraft on a 
radar screen, the screen may also be configured to show maps of coastlines, 
airways and particular boundaries. These are displayed electronically on the radar 
screen. 
 
Primary Radar 
 

Primary radar comprises of a large rotating dish shaped aerial 
that transmits out a radio beam. The pulse reflects off any 
aircraft in its path. The position of aircraft is calculated using the 
difference between sending out the pulse and its return. The 
information is then fed into a series of electronic circuits and the 
target is displayed on the radar screen as a blip in the relative 
position.  
 



Secondary Surveillance Radar (SSR) 
Secondary radar uses a smaller and faster rotating aerial than primary radar. This 
aerial transmits an interrogating electronic signal that can only be received by 
aircraft equipped with a ‘Transponder’ box. The aircraft’s transponder returns a 
signal containing a four digit identification code (a squawk) and level information. 
This information is then plotted electronically onto the radar display. The squawk can 
be used to identify the aircraft, and its altitude readout is used for the controller to 
provide separation from other aircraft.  
 
Squawks can be fed into a relative code-callsign conversion computer which will 
change the raw 4 digit code into the aircraft callsign on the radar. Using Code 
Callsign Conversion helps to retain the identification of the aircraft much easier than 
a raw digit identification code. 
 

 
 

 
 
 
 

Primary 
Radar 

Secondary  
Radar 

 A Primary 
Radar Return 
 

BAW001 
x 250LL 

7201 
x 370 

7000 
x 90 

)))))

0352 
   x   250 

SSR code that is 
converted to a 

callsign 

 

Flight level 250.  LL  is a 
destination code on radar for 
Heathrow. 

4 digit SSR code, 
also showing flight 
level. 

 



Section 3 
Radio Navigation Aids 

 
 
Navigation is the means by which an aircraft travels along a pre-planned route, from 
its departure point to its destination.  The simplest method of navigation by day, is 
where pilots use a map and a compass, identifying features on the land. Aircraft 
flying using instruments (such as aircraft in controlled airspace) predominantly use 
radio or satellite navigation. 
 
There are many different types of navigation aids used in aviation: 
 
VHF Omni - directional Range (VOR) 
A VOR navaid gives directional information to/from the beacon, measured in 
degrees.  It is used to guide pilots along an airway and can be used as a reporting 
point or in conjunction with an approach aid. Distance measuring equipment (DME) 
are often collocated with VORs to provide a bearing and distance information 
to/from a beacon. 

 
A ground based VOR aerial operates in the VHF (108 - 117.95 MHz) band.  The signal 
is continuously transmitted in a 360° pattern, producing 360 separate tracks; the 
pilot can fly to/from the VOR.  The line of each degree to/from the VOR is called a 
Radial.  
 

 
 

example 
The pilot flies out along an airway on the 255º radial from VOR A, and on reaching the 135º radial signal 
from VOR B, it then turns right towards VOR B and flies along the 135º radial. Although it is tracking the 
135radial from VOR B, it is worth noting that the aircrafts heading on the compass will be 315º (the 
reciprocal of 135). 
 
 

 

VOR A

VOR B

135

Radial

255

Radial



Distance Measuring Equipment (DME) 
This navigation aid provides the pilot with distance data from the beacons location.   
 

 
The DME can be co-located with a VOR, ILS or MLS.  This provides the pilot with 
accurate range and bearing information, he will precisely know where he is. 
 
Non Directional Beacon (NDB) 
The NDB is a simple form of navigation aid and can be used as an enroute or 
approach aid.  It gives the pilot bearing information of the NDB from the aircraft. 
The NDB transmits in all directions and has a range of 10 to 500nm depending on 
the power output.  It operates on the medium wave band of 190 to 1750 kHz. 
 
 
 
Instrument Landing System (ILS) 
The radio navigation aid most commonly used for the approach and landing of 
aircraft is known as the, Instrument Landing System,(ILS). The ILS is a precision 
approach which provides the instrumentation to guide aircraft to touchdown from a 
range up to 25 nautical miles. In bad weather such as dense fog, an aircraft could 
carry out an ‘autoland’ without pilot intervention providing the ILS and the aircraft 
equipment are calibrated to do so. 
 
The two components of the ILS which transmit radio directional beams are: 
> The Localiser. 
> The Glidepath. 
 
Localiser 
A Localiser transmitter provides information on the correct line of approach for the 
pilot to fly.  This operates in the VHF band between 108mhz and 112mhz with a range 
of 25nm.  
                         

Runway
 

 
 
 

Aircraft transmits a 
signal to the DME

DME  sends a radio pulse
with distance information

Right of the Centre-line 

Correct approach track 

Left of the Centre-line 
Localiser 

Aerial 



Glidepath 
A Glide Path transmitter provides information on the correct descent path to be 
taken by the pilot.  The equipment operates on UHF between 328.6MHz and 
335.4MHz.  It can operate up to 25nm and +/- 10° either side of the centre-line. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The pilot receives continuous position information in relation to the ILS. A co-
located DME will provide distance to touchdown. A pilot does not need continuous 
guidance from the air traffic controller once permission has been given to make the 
final approach using the ILS. 

 
 
RNAV 
Area Navigation; RNAV was developed for more lateral freedom. It allows better 
useage of  available airspace without the restrictions of point to point radio 
navigation aids.  
 
RNAV uses the capability of systems such as Global Positioning Satellites (GPS), 
VOR/DME, Inertial Navigation Systems (INS) to reduce flight distance and expedite 
traffic flows.  
 
 
Collision Avoidance Systems 
 
TCAS (Traffic Alert & Collision Avoidance System) 
TCAS is an airborne avionics system that detects the presence of nearby 
transponding equipped aircraft and continuously evaluates whether there is a 
collision threat.  Using voice alerts and a display unit in the cockpit, TCAS generates 
either a Traffic Advisory message to highlight nearby possible conflictions or a 
R e solu t ion Advisory message if it detects a risk of impending collision; it then 
provides a mandatory recommended manoeuvre to avoid the threat aircraft. 
 
Mode S is a transponder facility within aircraft which allows it to interrogate other 
Mode S transponding aircrafts information. If conflicting aircraft are both TCAS and 
Mode S fitted, the two systems will decide between them the best course of collision 
avoidance for each flight. 
 

Runway 

Above correct 
Glide-path 

Correct 
Glide-path 

Below correct 
Glide-path 

  



Section 4 
Division of Airspace 

 
Controlled Airspace (CAS) offers a protection and guidance by ATC to all aircraft 
operating inside it. Considering that not everyone wants to be under such positive 
control, UK airspace is segregated into controlled and uncontrolled airspace with 
different categories of airspace designated. 
 
Aerodrome Traffic Zone (ATZ) 
An ATZ is the airspace established around an aerodrome for the protection of 
aircraft taking-off, landing and in the circuit. Protection is from surface to a height 
of 2000ft above the level of the aerodrome. Depending on the length of the 
runway 2nm or 2.5nm radius centred on the mid-point of the longest runway. 
 
 
 
 
 
 
 
 
 
Control Zone (CTR) 
A CTR is controlled airspace established around an airport extending upwards from 
the surface to a specified upper limit.  It protects aircraft on take off and landing, 
and ensures that all aircraft in the vicinity of an airport are provided with a safe ATC 
service.  
 
 
Control Area (CTA) 
A CTA is controlled airspace established around an airport extending upwards from a 
specified altitude from mean sea level to a specified limit.  This type of airspace 
provides protection to climbing and descending aircraft and gives protection to 
aircraft approaching an airport. It also provides safe airspace for aircraft that have 
to hold when the airport is busy. 
 

 

 

 

 

 

 

 

 

 

2000ft above 
aerodrome level 

2nm 

CTA CTA CTR 

ATZ 

Example of 
Control Area 
And Control 
Zone. 



Terminal Control (TMA) 
A TMA is controlled airspace established at the junction of airways in the vicinity of 
one or more major airport. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Airways 
An airway is a corridor of controlled airspace, 10nm wide and extends from notified 
base level to 24,500 feet.   
 
Upper airspace 
The whole of UK airspace from 24 500 feet to 66 000 feet is designated as upper 
airspace.  Upper Air Routes and Super Sonic Transport Routes are within this  
airspace. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Flight Plans and ATC Clearances 
• Before any flight inside controlled airspace the pilot must file a flight plan and 

obtain a clearance from ATC. (A flight plan gives the point of departure, followed 
by the route points and airways to be flown and then the destination airfield). 

• The flight must be made in accordence to the clearance given. 

CTA CTA CTR 

 ATZ 

Terminal Control Area 
(TMA) 

Upper Airspace above 
FL245 

5nm 5nm 

Airway Centreline 

The base of the airway is 
notified and published on air 
charts. 



Section 5 
Types of ATC Service 

 
NATS controllers provide different levels of air traffic services inside and outside 
controlled airspace.    
 
 
Radar Control Service (RCS) 
Aircraft flying in controlled airspace, such as airways and upper airspace, are under a 
radar-controlled service and must obey instructions given by the controller. 
 
 
Radar Advisory Service (RAS) 
Aircraft flying outside controlled airspace.  The controller will report the distance, 
bearing and level (if known) of conflicting traffic and will offer advisory avoiding 
action. 
 
 
Radar Information Service (RIS) 
Aircraft outside controlled airspace. The controller will report the distance, bearing 
and level (if known) of conflicting traffic. The pilot then has the responsibility to take 
whatever action is necessary to avoid a conflict. 
 
 
Flight Information Service (FIS) 
This is not a control or radar service but an open channel for the pilot to request 
information on; e.g. weather, aerodrome states traffic operating in the area and 
other relevant information. 
 
 
Procedural Service.   
Offered when controllers have no radar and the aircraft are separated by a set of 
procedures based on time, distance, speed and beacons and levels. 
 
 
 
 
 
 
 
 



Section 6 
Separation Standards 

 
Aircraft receiving an Air Traffic Control Service can be separated either vertically or 
laterally or by longitudinal separation.  
 
Vertical Separation 
Aircraft must be separated by 1000ft or more.  Above FL290 (29000 feet) the 
separation in the past was 2000ft separation. Recently RVSM (Reduced Vertical 
Separation Minima) has been introduced allowing separation of 1000ft above 
FL290. If an aircraft is not equipped to fly RVSM, it must fly below FL290. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Horizontal Separation 

5 Nautical miles as observed by radar must separate aircraft at the same height.  
Some ATC radar units may use 3nms separation under a strict set of guidelines only.

1000 Feet 

5nm

An example of vertical separation 

            An example of horizontal separation 



Section 7 
Strip Marking 

 
There is a need to accurately record instructions and information exchanged 
between Air Traffic Control and aircraft/vehicles.  The information transmitted and 
received is recorded in a coded format on strips. These are called Flight Progress 
Strips (FPS). FPS also provides controllers with an aide memoir relating to the 
current traffic situation under their control. Flight progress strips come in two 
formats:  
 

a) Paper flight progress strips 
b) Electronic flight progress strips. 
 

Flight Progress Strips are a legal document and as such are kept for a specified time 
in case they are needed. 
 
Below is an example of some of the strip marking symbols:  

 
Sym bol  Me ani ng  Sym bol  Me ani ng  

T  Aircraft given time 
check 

Q  QNH or QFE passed 

 Climb  Descend 

 Climb Co-
ordinated 

 Descend co-ordinated 

 Join Controlled 
Airspace 

I  ILS 

 Leave Controlled 
Airspace 

X Cross Controlled Airspace 

 
 
Below is an example of an arrival strip used by Approach Controllers at Birmingham 
Airport 
 

 
 
 

 

 



                

 

                 Electronic Flight Progress strips in operation at Gatwick Airport. 
 
 

                               
 
 A Birmingham Tower Control using paper Flight Progress Strips as an 

aide memoir. 
 
 

 



Section 8  
Airfields and Runways 

 
What is an Airfield or an airport? 
 
These descriptions are commonly used: 
 
• Airf ield is an area used for the take off and landing of aircraft.  The area will 

include hangers, technical support and accommodation. 
 
• Airport is an airfield with the additional facilities for passengers, freight and it will 

also have immigration, customs and baggage facilities. 
 
Runways 
Runways are laid down as near as possible into the prevailing wind which is usually 
between Southwest and West in the UK. Factors such as built up areas, hills and radio 
masts must also be taken into account when building a new airport. 
 
Runways vary in width and length.  Typically an instrument runway will normally be 
45m to 60m wide and 1800m plus in length. 
 
Runway Numbering 
Each runway is marked by two white painted numerals indicating the magnetic 
heading of the runway direction; this is taken to the nearest 10 degrees. 
For example: 
1. Magnetic heading 258 degrees - Runway number 26 
2. Magnetic heading 078 degrees - Runway number 08 
 
 

 
 
e.g. Runway 08 means the aircraft will be heading towards 080 degrees on take off ! 
 
 
Taxiways 
These are used to move aircraft and vehicles to and from the runways and the 
parking areas (apron). 



Section 15 
Aircraft Performance and Characteristics 

 
Aircraft performance is affected by many conditions, these include: 
 
Altitude.   An increase in altitude (atmospheric density) 

can increase the take-off distance. 
Air temperature. Will dictate the length of runway needed for 

take-off.  An increase in air temperature will 
increase amount of thrust required to produce 
lift. 

Surface wind. The direction and speed can affect the take-off 
and landing characteristics of all types of 
aircraft. Aircraft prefer to take off and land into 
wind. 

Runway. The length, slope and type of surface can also 
affect the landing and take-off characteristics. 

Weather conditions.   Rain, snow, fog or mist. 
 
 
 
 
 
Below is a guideline to some aircraft types and their relative performances. As an 
aerodrome controller, you will be required to recognise different aircraft. As an Area 
or Approach controller, you will be required to be aware of aircraft flying 
characteristics. This information will form part of your Basic ATC training in the 
future but it is worth being able to recognise some aircraft types and their typical 
destinations before hand. 
 
A good reference online would be www.airliners.net  for pictures of different aircraft 
types. 
 



 
 Some examples of light, small, medium and heavy aircraft categories. 
 

   
            ATR-72 
 
Type of Aircraft. Makers name. Aerospatiale ATR 72 

ICAO type designator. AT72 

Wake turbulence category S 

Number and type of engines 2T 

Maximum theoretical ceiling 25,000 ft 
Cruising speed  True Airspeed (TAS) (kts and/or mach 
number) 

248 kts 

Final Approach Speed Indicated Airspeed (IAS) (kts) 120 kts 

 
 

 
      HS 125 
 

Type of Aircraft. Makers name. British Aerospace 125  700 
Series 

ICAO type designator. HS25B 

Wake turbulence category L 

Number and type of engines 2J 
Maximum theoretical ceiling 41,000 ft 
Cruising speed  True Airspeed (TAS) (kts and/or mach 
number) 

400 kt / M 0.68 

Final Approach Speed Indicated Airspeed (IAS) (kts) 150 kts 

 



 
                B737 – 500series 

 
Type of Aircraft. Makers name. Boeing 737 500 series 

ICAO type designator. B735 

Wake turbulence category M 

Number and type of engines 2J 
Maximum theoretical ceiling 41,000 ft 
Cruising speed  True Airspeed (TAS) (kts and/or mach 
number) 

430 kt / M 0.73 

Final Approach Speed Indicated Airspeed (IAS) (kts) 150 kts 

 
 
 
 
 
 

 
                 B747 – 400 series 

 
Type of Aircraft. Makers name. Boeing 747 400 series 

ICAO type designator. B744 

Wake turbulence category H 

Number and type of engines 4J 
Maximum theoretical ceiling 45,000 ft 
Cruising speed  True Airspeed (TAS) (kts and/or mach 
number) 

490 kt / M 0.84 

Final Approach Speed Indicated Airspeed (IAS) (kts) 150 kts 

 



Section 16 
NATS Training & Simulation (T&S) 

 

 
Training & Simulation (T&S) is based at Bournemouth International Airport, Hurn in 
Dorset. It was formed in early 2002 from the merger of the College of Air traffic 
Control (CATC) and the Real Time Simulation section of the Air Traffic Management 
Development Centre (ATMDC). 
 
Training courses take place at the College of Air Traffic Control, next to 
Bournemouth International Airport. Courses start in December, March, June and 
September. The college has high-tech computer simulators, which can recreate real 
air traffic situations for practical training. Qualified instructors who have been 
controllers themselves teach in the classroom and in practical exercises. There is 
continuous assessment during the training and you must pass everything to 
continue with the course, so you will have to do a bit of homework! 
 

The training takes between 6 and 11 months depending on chosen discipline and 
includes holiday time. Once you've successfully completed the course at the 
college, you will go to an operational unit and work as a Trainee Air Traffic Controller 
to get practical training. 
 
 



Appendix A 
Acronyms 

 
Acronym  Explanation 

FLIGHT LEVEL 
(FL)  

A pressure level in the atmosphere based on an altimeter 
subscale setting of 1013.2 millibars.  Consecutive Flight Levels 
are at 500ft intervals up to FL250 and at greater above that 
depending upon aircraft equipment. 

QNH  The atmospheric pressure observed at mean sea level.  In flight 
the altimeter with QNH set, would indicate altitude and zero at 
mean sea level.  Aircraft flying enroute may use a regional 
pressure setting which is the lowest forecast QNH for an 
altimeter setting region. 

QFE  The atmospheric pressure observed at aerodrome level.  In 
flight the altimeter, with QFE set on the subscale, would indicate 
height, and zero on landing at the aerodrome. 

F IR  This is the Flight Information Region where aircraft are not 
flying in the airways and are not receiving a Radar Control 
Service. 

CAS  Controlled Airspace within this area an aircraft must do exactly 
as the Controller says.   

RCS  Radar Control Service.  The service given inside CAS. 
RAS  Radar Advisory Service.  The service in which controllers pass 

to pilots information and advisory avoiding action necessary 
to maintain standard separation from other aircraft.  It is an 
advisory service applicable outside controlled airspace and 
therefore there is no legal requirement for the pilot to obey. 

RIS  Radar Information Service.  The service in which the controller 
passes to the pilot information on any observed conflictions.  
The controller offers no avoiding action.  RIS is applicable 
outside controlled airspace. 

ROGER  Means you understand the message. 

WILCO  Means you understand and will comply with the message. 
CONFIRM  Means you want to verify the last message. 
AFFIRM  Means Yes. 
NEGATIVE  Means No. 
SAY  AGAIN  Means you want the last message repeated. 
STAND  BY  Wait until you are called back. 
ILS  Instrument Landing System.  An assisted landing aid. 
SRA  Surveillance Radar Approach.  An approach made with a talk 

down by the controller. 
VISUA L 
APPROACH  

An approach made by pilots themselves without the ILS or 
other approach aid. 

VISUA L When the pilot can see the airfield or other aircraft in transit. 
 




