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1.0 INTRODUCTION 

1.1 

The Federal Aviation Administration (FAA) is with for the 

National 

The National 
SR-1000, is the 
contents are a 
envisioned 

activities, and 

of civil aviation in order to best foster its 
and to for the safe and efficient use of the 

of 

' characteristics as needed. 
for safe and efficient 
aircraft 
(NAS). 

the NAS Plan ( Investment 
intention of NAS-SR-1000 is for 

of the NAS 

Administrator 
, facilities, and 

This effort is 
and traffic 

( NASSRS) , N;t\.S­
NAS. The 
for the NA:S as 

use as 

This concept document has been an established 
standard format and is consistent in structure with a series of 

written about various sections of the NASSRS. 

1.2 

total 
this 

document is to define the 
This is the 

as of the date of 
is 
and technical 

with a clear of the NAS More 
the purpose of this document is to: 

Provide a common 

1.3 

This 
outlined in 
to those 
certain 

and users. 

covers the 

, facilities, 

the services as 
described are limited 

may not agree with 
at a later date as the NAS evolves, 

NAS systems: 

1-1 



The 
in 

1. 

Distance 
Tactical 
Nondirectional Beacon 
Direction Finder (DF) 

the NASSRS Section 3. will be addressed 

3.4 En Route 

3. .2 

3.4.1. 
3. .1. B 
3.4.l.C 

Terminal 

3.4. . 
. • 2 • 

3.4.2.C 

3.4.3 Visual Aids to 

3.4.3.A 

3. 4. • B 

3.4.3.C 
3.4.3.0 
3.4.3.E 
3.4.3.F 

Curved, 

' & Horizontal Reference 
Identification & Location 

of 

NAVAJ:DS 

Performance 

Guidance for Visual 

, Roll Guidance 

The similar 
methods and tools used in successive levels of 

ion functions are This document starts with the ovE~rall 
and to its most elemental levels of 

tools, and that constitute within the NAS. These 
tools are: 

the 

overall 

a. Each is indicated This 
number remains the same in every NASSRS 

b. Dotted lines facilities. 

1-2 



3. 

1.5 

c. Solid lines show 
shown. Each 

data flow, and voice data flow is also 
of data flow is labeled 

d. The blocks within each processors. 

; thus, 
of each element of 
( 2-2). 
describe the 

a. involved with 
are the vertical axis. Whem 

the vertical axis 

b. The horizontal axis 
functions 
which may 

other FAA facilities 

Evemts 
are shclwn 

c. or where alternate may be followed 
a diamond 

d. Circles are connectors and indicate exit to, or 
another Circles with a lower case 
reference an operator function described in the 
below the circle. Circles connect either to another 
the same or to another the 
number is listed underneath if 

Thus, the 
interactions and relevant NAS 

remainder of document is manner. 
six subsections. is the main 

Section 
introduces (identifies 
(facilities and 

the document and is 
functions 

1-3 





2.0 NAVIGATION OPERATIONS 

2.1 

2 .1. 

the Federal Aviation (FAR) to 
to users, which is described 

services are 
in Section 3. of the 
earth-referenced 

aids such as: 

Omnidirectional 
(TACAN) 

with a TACAN 
Distance (DME) 
Non-Directional Beacon (NDB) 

(LORAN) 
Other Facilities (e.g., GPS) 

for 
Precision 

Microwave 

the terminal area include 
aids are the Instrum1~nt 

) . 
aids used in and run'V>lays 

Visual 

ODALS) 

& Touchdown Zone) 

an overview of 
the NAS facilities and 

with 
manual for the 

affect how the 

that the 

2-1 

interfaces for 

among 
necessary to 
summarize 

2-2. 

the current 
ects that are 

the service. 

information to 

2-2 
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.83 

2. .1 

en route aids that enable users to define and 
and determine aircraft The for en 

aids are described in 3.4.1 of the NASSRS. 

and certification of modern of 
meet or exceed current standards and are not 

networks. 

2-4 



in accordance 
national defense 

2-5 

shutdown or 

accommodates 

Sole 
for 

coordinate 



LORAN-e is a low 
the 

the difference 
a group, 

LORAN-e 
accuracy of 

en rout;e, terminal 
users. LORAN-e is one of two 
oceanic en route 

2-6 



for use in oceanic as well 

The a communications 
worldwide and transmit at 

receivers have the 
addition 

communications 
scheduled maintenance for a few hours 

service the VLF system or station status is 

network of 

of 

the VLF band. The 

available. 

The FAA has OMEGA and as an additional means of 
IFR in the conterminous United States and Alaska when 
in accordance with FAA information. 

of the NAS, GPS has 
The DoD will GPS 

1 

The aids for use in domestic areas 
between the altitudes of 500 feet and FL 600 for normal and 
traffic nominal route widths of 8 NM or less. 

2-7 



locations) be served 
Non-Directional Beacons 

used these areas. 
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a data base of 
to the 

deviation 

aids, , and obstruction locations for 

aids also 
of 500 feet and 

with nominal route widths of 4 or less 

the en route and terminal 

a selected course 

be used in terminal areas 
both en route and terminal 

collocated with a VOR, but 
(NDB) an instrument 

the same 
For 

collocated 
(ILS) as 

multi sensor , can be added which 1 
own route between any two 

of is known 
via a selected course 

toward or away from a 

2-9 

an identification that 

from a temporary 

measures 
term 



• • 2 

for terminal aids are described in 

information are also 
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coverage and 
or minus 40 

from the and from 0. 9 
above the horizon and within 20 NM from the area. 

accuracy standard is desirable for all 
of minimums. This accuracy standard at the runway 

threshold is at least or minus 20 feet or minus 2 feet 
or minus 100 feet 

The ILS is an electronic 
instrument to 
two directional 
fewer) marker beacons. 
localizer and transmitters. functional 
items information: course range from marker beacons DME, 
elevation information. 

ide transmits a 
descent information 

decision (DH) 

there are two marker beacons associated 
middle marker Locations with a 

( IM). The OM 

indicates a 
This is also 
altitude of 

The IM 
between the 

100 feet above the 
(DME) is 

back course final 

surface. 
level. 

necessary. 

2-11 

to 
between an 

4,500 

wide. 'l~he 

the lowest authorized 

the outer 
III ILS also 

at which an 
course will 

3 500 feet 

an 

is 



Like the ILS, the MLS will 
The MLS is divided into five 

rang•~, 

2-12 

azimuth, back azimuth 

available 



ILS (Localizer, Glide , Compass Locator, Inner, Middle and Outer 
Markers) 

MLS 

" .2.3 

of information for status and 
and alerts when there is 

of 
The AVLORMON monitors 

determine correction 
and stores 

characteristics 
values are used to 
included for use with NAS 

receiver check to 

are 

the VOR test (VOT) is a VHF ·transmitter 
It is used 

which a 

Located at selected 
receiver is 

, VOTs 
receiver checks to takeoff. 

discontinues within 10 seconds, the 
outside aids whose 

alerts 
aids 

to any known failures of 
within the NAS 

maintenance, 
CClde 

2-13 



and standardized aids. The for 'Visual 
aids are 3 4. of the NASSRS 

2.2.3. 

2-14 



where exist due to hazardous terrain, 
obstructions 

• • • 2 

The PAPI is a 
to the 

further 
deviation 
white. 

reduced visibil 

noise abatement restrictions. 

information on 
horizontal references. 

also convey information to 
distance from the end 

to 
to a runway. 

differentiation between 
the upper 

When on the proper , there 
and two white When the aircraft is 

which 

and one be seen. When the aircraft 
will be seen as red. 

will cause the red to turn successive 

(REILs) 
identification of 

of 

2-15 



flush mounted centerline 
from the threshold 

the runway. 

emit a green 

The Instrument (HILS) uses and 
in addition to 
unidirectional to extend 

bars consist of 
and left line 

the takeoff and forward and rearward on each side of 

2-16 



at 50 foot intervals. bars are three 
to extend the front and rear line of 

on each side of the takeoff area. are 
foot intervals. Touchdown area consist of a line of seven 

bi-directional flush installed in the takeoff and The 

and aviation orange 
differentiate an 

in 
a measure surface definition. 

bars installed at 100 
The first two 

each. The fourth 

bars h<ive 
bar, 

of bars have five 

per minute indicates a land 
to 53 indicates a 

to locate and from 

Obstructions within the terminal are identified 
in clear weather that are visible from 

darkness. The NAS and on those 
that could pose a threat 

or group of 
structure or natural ·terrain 

of these are 
structures 

etc. These 

2-17 



The NAS 
obstruction 

operator 

.3.6 

a. 

letters of 
at an exit 

NASSRS 

which at 

any 

3,4,LA 

2-18 

determines the 
transmitted from the aircraft 
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NASSRS 3 4. .c 

• • 2 

below. 

NASSRS 

c 

the 
controller. 
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i'.J 
I 

i'.J 
1-' 

ACF 

Positions 22 & 7: 
NONRADARENROUTEANDRADAR 

EN ROUTE CONTROLLERS 

-
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a. 

b. 

c. 

d. 

(PAPI), 
includes 
failures. 

NASSRS 

for the runway 

The TCCC the tower controllers the 
the 

(LDIN , Omnidirectional 
Identifier Visual 

) ' 
This information 

or any occurrence of 
the MLS and ILS is 

status 
collocated with an ILS. This statuel 
to this ATCT controller. RVR data 

runway to the TCCC. The RVR also 
to the TCCC for the runway and 

2.A., C 

instructions from the cont.rol 
the controller to turn the 

intensities as 
weather conditions 

conditions etc. 
controller in the ATCT with 

the 

MALSR levels and 

NASSRS 3.4.3.B, E 

The TCCC receives 
status from the ILS and it to the controller. 

to the controller. control of the ILS 

NASSRS 

NASSRS 

3.4.2.A & C 

The TCCC receives 
the controller. 

the controller. 

3.4.2.A & C 

st<Jltus 
cont:rol 

e This interface e::<:ista 
the DME is collocated with an ILS. The TCCC receives 
status from the DME and it to the controller. 

NASSRS 

is collocated with 
from the NDB and 

NASSRS 

range down the 
interfaces 
centerline 

NASSRS 

3. • 2 .A 

This interface exists 
The TCCC receives 

it tower controller 

3.4.2.A 

• • 3. B 

2-23 

if t:he NDB 
status 



m • 

• 4 

the 

sequences are 
baselined documents (e.g., Level Document . 

hand corner of each and upper vertic,es of the 
and progress as time progresses 

The numbe!rs are intended the reader trace the use 
facilities their situations are 
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1\) 

I 
1\) 

U'l 

Horizontal Rafemnce 
3.4.3.C & location of 

3.4.3.E SpeiCialllst Qper~rtlon 
3.4.3.F 
3.2.3.G 



the radio 
) which 

Since this 

.6. 

activates the 
, the 5 times ( 6) which in t:urn lowers 
of the runway The lands aircraft (8 

taxies off the runway to t.he ramp ( 9) • 15 minut:es after 
activation the visual aid1s and runway 

2.5.4 

In this 
us 

receives 
(3 and is 

NAVAID malfunctions 

a VFR 
aid tunes in the 

(2). The NAVAID transmits its 
monitored at the 4) When the 

5) at the same receives the 
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9 a:' Ill:: I 

w' w, i Wp ~~ :::::~, 
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!';.) 

I 
!';.) 

\0 

NAVAID 

Rotating 
Baaoon 

Radio 
Control 
Unll 

Activates 
VAS!IRWV 
Ughts 

5 Radio 
Control 
Unit 

Pilot 
Lands 
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alarm NAVAID has gone off the air. The notices the loss 
continues the 

the NAVAID (8) and 
VFR and contacts the 

advises that the NAVAID is no 

transmitters and resets the NAVAID 
successful resets (11) and 

receives the NAVAID 

2.5.5 

chooses 
(FMS . 
the FMS then enters 

(9) and 
(10) via remote control. 
to transmit its 

13) and continues 

wishes to use 
The 

the 

that will be used en route 
the three 

After takeoff and initial 
cleared on course (4). The FMS 

to turn the aircraft 
for 

The NAVAID 
( 12) • 

course (14). 

due 

can be used 
selected and its three 

on the 
letter identifier 

selects another NAVAID 
route. In this case an NDB is 
is loaded into the FMS (10). 

FMS receives the the NDB ( 11) which transmits its 
12 • 

receives 
the terminal 

destination (15). 

MB* the FMS switches to 
( 14) • 

is issued further instructions to his 

2.6 

2-11 illustrates a 
between the avionic 

aids that are used on the 
crew of United f ·213 was from J •. 

International FL, is to 
WAVEY NATLE J174 DIXON AR14 METTA ARl 

Canarsie 
the Canarsie VOR the is issued 

NATLE intersection and is instructed that 
VORTAC (J174 (2), 

VOR receiver the 

turns 

2-31 

within the 

interactions 
and the 

scenario the clearance 
International 
via the JFK Four 

HOBEE BLUFI FOUR ARRIVAL 
direct 
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FIGURE 2~11 



the Dixon NDB the sets the FMS to 
and on 
until the METTA 
sets the FMS to 

AR14 (7). The aircraft continues to 
intersection (102 

ARl 
still in the en route 
STAR as a reference. The FMS will continue 
until 219 NM from Dixon the 

2.6. 

on ARl ( ). Prior to 
descent instructions (10 and 
issued radar vectors (11) for 

2-34 

switches 
BLUFI intersection the is 

the HONOE intersection 
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elevation (10) the aircraft 

.6 4 

controller clears the 
the 

( ) and receives 
abnormal ( ) and the abnormal 
The ACCC alerts the controller 
controller ) 

controller then 
tunes the 

the 

The 

a LORAN station fails 
The AVLOF~ON receives 

received the ACCC (11). 
sector ( ) The 

the controller that the 

The controller clears the 
execu'l:es the VOR 

2-38 



j 

I o~ ' .9i 
a:' 'j ' 0 g 
IIJI ffit a: 0 15 II) o' 0 0 
::;:) _j >, < 0 

< <-C <o 
2-39 



..J z 
w 



REFERENCES 

Federal Aviation Administration, 
Current , D.C. 

Federal Aviation 
, D.C. 

Federal Aviation (December 1990), 
D.C. 

Federal Aviation Administration, 
Handbook 7110.10, Current edition, 

Federal Aviation Administration (June 1989), 
NAS-DD-1000 (Includes SCN-1 

D.C. 

Federal Aviation Administration ( 1989), 
NAS-SR-1000 

Federal Aviation Administration, Order 6850. 
Current edition, , D.C. 

Federal Aviation Administration, Order 6850.5A, 
Current edition, , D.C. 

FAA Handbook 7110.65 

Current 

FAA 





GLOSSARY 

between the estimated or measured 
at a time and its true 

as a 

a. Predictable - The accuracy of a 
coordinates of the Earth. 

with which a user can return to 
been measured with the same 

c Relative - The accuracy with which user can measure 
relative to that of another user of the same 
same time. This may be also as a function of the 
between the two users. Relative accuracy may also to 
with which a user can measure relative to his 
the recent 

AIRCRAFT - that are 
air when used in air traffic 

AIR NAVIGATION FACILITY - in in or 
use of areas, 

or weather information for 
for radio-direction for radio or other electrical 

communication, and any other structure or mechanism 
or in the air or the 

aircraft. 

AIRPORT LIGHTING - Various aids that may be installed on an 
of include: 

1. 

a. ALSF-1 -
ILS CAT-I 
ALSF-2 -
ILS CAT-II 

c. 

d. 

e. 

f. 

g. 

GL-1 

with 

with 
ALSF-2 

with 

in 



h. 

L 

AREA NAVIGATION - 1~ method of 
on any desired course within the coverage 

or within the limits of a self-contained 

GL-2 

located 



routes are direct routes 
defined in terms of 

fixes, offsets from 
distance and direction. 

referenced or Course Line (CLC) , which 
account for the number of RNAV units in use To function, 
the CLC must be within the service range of a VORTAC. 

2. be considered as one 
based upon Very Lov,1 

from a total of 17 stations 

3. Inertial 

LORAN-e is a 

systems, which are 
information 

and 

self-contained on the 
external references. 

information in response' 
effects on within the' 

transmitted at low 

STATION (AFSS) - Air traffic facilities which 

of 

communications, VFR search and rescue services; 
and aircraft in emergency situations; ATC 
Notices broadcast aviation weather and NA,S 

information; receive and process IFR monitor NAVAIDS. In 
at selected locations AFSSs Advisor Service 

Watch), take weather observations, issue 
advise Customs and of transborder 

COASTAL FIX - intersection where an aircraft transitions 
the oceanic route structure 

COMPASS low power, ) radio beacon 
installed at the site of the instrument 

( ) It can used distances of 
miles or as authorized in the 

Outer Locator (LOM) - compass locator installed at the' 
site of the outer marker of an instrument 

2 Middle Locator ( compass locator installed at the 
site of the middle marker of instrument 

zone radar 
area, control area, 

area within some 
traffic control. 

with a directional 

located 

GL-3 



DISTANCE MEASURING EQUIPMENT ( 
measure, in naultical milee1 the 
DME aid. 

DOMESTIC AIRSPJl,CE overlies the 
United States Hawaii 
three (3 miles offshore. 

FLIGHT 

FLIGHT PLAN -

condition of 
immediate or 

TECHNIC~,L 

aircraft 

L 

INSTRUMENT FLIGHT RULES ( Rules 
Also a term used 

GL-4 



INSTRUMENT LANDING SYSTEM (ILS) - A instrument which 
consists of the electronic and visual aids: 

L Localizer - course to the runway. 

2. vertical to touchdown. 

3. Outer Marker - a marker beacon at or near the 

5. 

altitude (4 to 1 miles from the runway threshold on the extended 
centerline of the runway. 

Middle Marker - a marker beacon that defines the 
at or near the of decision 

facilities that visual 

INSTRUMENT RUNWAY 

minimums has 

AID 
and accuracy 

ILS and is 

used for 
to a localizer but which 
with the runway 

which 
in the 

transmitter!>. 

MARKER BEACON - An electronic a 75 Mhz 
fan or are identified 

indicate to 

MICROWAVE LANDING SYSTEM 
in 

1. Azimuth Station 
2. Elevation station 
3. Precision Distance 

when received 
and visual 

MINIMUM NAVIGATION PERFORMANCE SPECIFICATION (MNPS) - A set of standards which 

certified 
in MNPS 

their 

MINIMUM NAVIGATION PERFORMANCE SPECIFICATIONS AIRSPACE 
in which MNPS are 
aircraft. Under certain conditions, 

However standard oceanic 
aircraft and other traffic. 

described as follows 

1 Between FL 27 and FL 400; 

between MNPS certified and 
non-MNPS aircraft 

Between latitudes 27 N and the North Pole; 

GL-5 

order 

in 



3. In the east the eastern boundaries of the CTA's Santa Maria 
Oceanic, Shanwick Oceanic and 

4. In the west, the western boundaries of CTA's avik and Gander 
Oceanic and New York Oceanic the area west of 60° W and 
south of 38° N. 

NATIONAL AIRSPACE SYSTEM (NAS) - The air 
facilities, and services 

aeronautical charts, information and services; rules, 
, technical information, and manpower and material. 

NAVIGATIONAL AID 
surface which 

device airborne or on the 
dat<i to aircraft in 

NAVAID CLASSES - VOR, VORTAC, and TACAN aids are classed to their 
use. The three classes of NAVAIDS are: 

T - Terminal. From 1, feet level 
12,000 feet AGL radial distances out 

L - Low altitude. From 
18,000 feet 

altitude. From 1,000 feet above 
14,500 feet AGL at radial 

feet AGL up to and 60 
NM. From 18,000 feet AGL up 

radial distances out to 130 NM. 

NONPRECISION APPROACH - A standard instrument 

international 
International Civil 

is e. • VOR, 

OBSTRUCTION LIGHT - A or a group of 
mounted on a surface or natural terrain 

presence of an obstruction. 

) 
out to 40 !'lM. 
radial disi:ancea 

45,000 feet 

for 

OFFSHORE AIRSPACE - The bE~tween the • S. 3 mile limit and the oceanic 

OMEGA - An RNAV 
based electronic 

PRECISION APPROACH PROCEDURE - A standard instrument 
which an electronic is 

based upon 

PROTECTED AIRSPACE - The on either side of an oceanic 
that is to one-half the lateral minimum where 
reduction of has been authorized. 

GL-6 

in 
PAR. 



determines the GPS 
fixes obtained from subset solutions ( four-satellite 

solution) of five or more satellites. The fixes wil ·then be 
with one another to determine if a satellite failure exists. 

REMOTE AREAS -
bodies of water. 

areas such as mountains, swamps, and 

RHO-THETA COORDINATES - A coordinate wherein the rho coordinate 
distance from the aircraft to the 

or an (RNAV). The theta coordinate 

ROUTE - A defined of one or more courses in a horizontal 
, which aircraft traverse over the surface of the earth. 

SIMPLIFIED DIRECTIONAL FACILITY (SDF) - A NAVAID used for 
instrument The final course is similar to that of an ILS 
localizer the SDF course may be offset from the runway, 
not more than and the course may be wider than the localizer, 

of accuracy. 

SLANT-RANGE - Direct distance from the aircraft to the 
and not the actual horizontal distance. 

SPECIALIST - The internal individual or group who t:he 
NAS (e.g. controllers, , maintenance and 

TACTICAL AIR NAVIGATION 
air aid 

electronic rho-theta 
a continuous 

indication of and distance to the TACAN station. 

TERMINAL AREA - A term used to describe in 
control service or traffic control service is 

HIGH FREQUENCY OMNIDIRECTIONAL RANGE STATION ( 
station located on or near 

aid. 

very 
and 

external individual group that receive services from the NAS 
(e.g., Pilot Air Carrier, General Aviation, Law Enforcement 

) . 
VISUAL FLIGHT RULES - Rules that govern the for 

under visual conditions. 





ACRONYM 

ACCC 
ACF 
AFSS 
AGL 
ALSF-2 

ATC 
ATCT 
ATIS 
1\.VLORMON 

DF 
DME 

DoD 
DOT 
DUAT 

FAA 
FAR 
FATO 
FIR 
FMS 
FSDPS 
FSS 

HALS 
HILS 
HIRLS 

ICAO 
IFR 
ILS 
INS 

LDA 
LDIN 
LOM 
LORAN-e 

MALSR 

MIRLS 
MLS 
MNPS 
MSL 
MNPSA 

NADIN 
NAS 
NASSRS 

NAVAIDS 
NDB 
NM 

Area Control 
Area Control 
Automated Service Station 
Above Ground Level 

with Sequence Flasher 
Model 2 
Air Traffic Control 

Traffic Control Tower 
Automatic Terminal Information Service 
LORAN-e Aviation Monitor 

Direction Finder 
Distance 
Precision Distance 

of Defense 
of 

Direct User Access Terminal 

Federal Aviation Administration 
Federal Aviation 
Final and Take Off area 

International 
Instrument 

Inertial 

Station 

Localizer Type Directional Aid 
Lead-In 
Locator Outer Marker 

Minimum 
Mean Sea Level 
Minimum Performance 

National 

Non Directional Beacon 
Nautical Mile 

AA-1 



NOT AM 

ODALS 
OMEGA 

PAPI 

RCE 
REIL 
RML 
RNAV 
RCLS 
RVR 

SFL 
SID 
STAR 

TACAN 
TBD 
TCCC 
TCS 
TDZL 
TLOF 

UHF 
USCG 

VASI 
VFR 
VHF 
VLF 
VOR 
VORTAC 
VOT 

Notice to Airmen 

Omnidirectional 
OMEGA 

Precision Path Indicator 

Remote Communication 
Identifier 

Radar Microwave Link 

Standard 

Tactical Air 
To Be Determined 
Tower Control 
Tower Communications 
Touchdown Zone 
Touchdown and Lift-off area 

Ultra 
United States Coast Guard 

Indicator 

VHF Omnidirectional Test 
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