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A Amperes (unit of electric current) | A/ID Analog to Digital

AC Alternate Current ADC Analog to Digital Converter
BIT Built In Test BITE Built-In Test Equipment
CBIT Continuous Built-In Test CMU Control and Monitoring Unit
CPU Control Processor Unit CR Commission Regulation
Cw Continuous Wave DAC Digital to Analog Converter
DME Distance Measuring Equipment DOD Depth of Discharge

DVI-D Digital Visual Interface - Digital | DVOR ggg%e};avn';z Omnidirectional
EC Configuration Iltem ePC Embedded PC

ERP Effective Radiated Power ESD Electrostatic Discharge
ETX Embedded Technology eXtended | FPGA Zirerzlad;Programmable Gate
ft Feet, length unit GND Ground

GUI Graphic User Interface HP Horizontal Pitch

HPA High Power Amplifier HTTP Hypertext Transfer Protocol
Hz Hertz (unit of frequency) IBIT Initial BIT

ICD Interface Control Document ID Identification

ILS Instrument Landing System /10 Inputs and Outputs

ISG Interrogator Signal Generator JTAG Joint Test Action Group
LAN Local Area Network LCD Liquid Crystal Display

LCU Local Control Unit LDES ;ﬁr;?)rziiiﬂ]ce Echo

LDO Low Dropout LED Light Emitting Diode

LHS Left-Hand Side LMT Local Monitoring Terminal
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Low-Voltage Differential

LRU Line Replaceable Unit LVDS : .
Signaling
MIB Management Information Base MTBF Mean Time Between Failures
MTBMP Megn Time Betwgen MTBO Mean Time Between Outage
Maintenance Periods
MTTR Mean Time To Repair MTU Monitor Test Unit
. Navigational Aid Remote
NIA Not Applicable NARIC Indication and Control
NCO Numeric Control Oscillator NM Nautical Mile
NMP Network Management Processor | N/U Not Used
PBIT Power-up Built-In Test PC Personal Computer
PCB Printed Circuit Board PLL Phase-Locked Loop
ppm parts per million pps pair of pulses per second
PSU Power Supply Unit RCA Radio Corporation of America
RCSU Relay Changeover & Status Unit | RCU Relay Changeover Unit
RF Radiofrequency RHS Right-Hand Side
RMM Remote Management Monitoring | RoHS Restriction of Hazardous
Substances
RSU Relay Status Unit RTC Remote Terminal Connection
RU Rack Unit RXU Receiver Unit
s Seconds (unit of time) SBC Single Board Computer
SDES Short D|st.ance Echo SMA Sub-Miniature A Connector
Suppression
SMD Surface Mount Device SNMP Simple Network Management
Protocol
S/PDIF Sony/Philips Digital Interchange TBC To Be Confirmed
Format
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TBD To Be Defined TCP/IP Transmission Control
Protocol/Internet Protocol

TFT Thin Film Transistor TXU Transmitter Unit

U Rack Unit uUsB Universal Serial Bus

\ Volts (unit of voltage) VAC Volts of Alternate Current

VCA Voltage Controlled Amplifier vDC Volts of Direct Current

VGA Video Graphics Adapter VOR VHF Omnidirectional Radio
Range

VPN Virtual Private Network VSWR Voltage Standing Wave Ratio

VVA Voltage Variable Attenuator w Watts (Unit of Power)

WAN Wireless Area Network Q Ohms (unit of electric
resistance)

Trademarks and Product Names

NORMARC LDB-103 is a trademark of Indra.
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DOCUMENTS

The following documents, in the specified edition and revision, are part of this specification within the scope
defined herein.

In the event of conflicts between the contents of any document, the documents referenced bellow and this
one, this document shall have precedence.

Applicable Documents

Ref. Document Title Document Code

[AD.1] | International = Standards and Recommended Practices, | ICAQO, Annex 10,
Aeronautical Telecommunications, Annex 10, Volume | (Radio | \/qg|. 1

Navigation Aids) to the Convention on International Civil
Aviation, 6th Edition, July 2006, included Amendments 70-77.

[AD.2] Manual On Testing Of Radio Navigation Aids, Volume I, |ICAO Doc. 8071
Fourth Edition, 2000. Vol. 1

[AD.3] Minimum Operational Performance Specification for Distance | EUROCAE ED-57
Measurement Equipment (DME/N and DME/P) (Ground
Equipment) Edition 2. The European Organisation for Civil
Aviation Equipment December 1986.

[AD.4] | RED - 2014/53/EU. RED

[AD.5] | Electromagnetic compatibility and Radio spectrum Matters |[ETSI EN 301 489-1
(ERM); ElectroMagnetic Compatibility (EMC) standard for|V1.9.2

radio equipment and services; Part 1: Common technical
requirements.

[AD.6] | Information technology equipment - Safety -- Part 1: General | EN 60950-1
requirements

[AD.7] | Information technology equipment - Safety Generalements AS/NZS 60950.1

[AD.8] | Product standard to demonstrate the compliance of radio base | EN 50385
stations and fixed terminal stations for wireless
telecommunication systems with the basic restrictions or the
reference levels related to human exposure to radio frequency
electromagnetic fields (110 MHz - 40 GHz) - General public.

[AD.9] | Software Integrity Assurance considerations for | EUROCAE ED-109A
communication, navigation, surveillance and Air Traffic
Management (CNS/ATM) systems.
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Reference Documents

XXXIV

Systems

Ref. Document Title Document Code

[RD.1] | Procedimiento General. Sistema de Codificacion e

Identificacién de Indra

T PRG-IDR-068

(General Procedure. Code and Identification System of

Indra)
[RD.2] | External Interface Document (ICD) 0063400000100ICO00 (A/0)
[RD.3] | Compatibilidad electromagnética (CEM). EN61000-4-2

Parte 4-2: Técnicas de ensayo y de medida. Ensayo de

inmunidad a las descargas electrostaticas.
[RD.4] | Indra DME Software Loader User Guide — CMU SW | 0063400000100IF17 (A/0)

Update
[RD.5] | Interconnection Diagram Document 0063410000100DI00 (A/3)
[RD.6] | Technical Manual RCSU IND-35D (A2) 0066910000100MA04 (A/2)
[RD.7] | Technical Manual RCSU IND-35D (AQ) 0066910000600MAO00 (A/0)
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FIRST AIDS IN CASE OF ELECTRIC SHOCK

The three steps of cardiopulmonary resuscitation (CPR) is the recommended technique for use in any
case of electrical shock. It is comparatively simple and produces the best and quickest results when
correctly applied.

Send for medical assistance if possible.

Start immediately but do not touch the victim until the circuit is broken.

1. Break the electrical circuit by switching OFF or, if not possible,
PROTECT YOURSELF with dry insulating material and pull the
victim clear of the conductor.

2. Start chest compressions. Place the heel of your hand on the
center of the victim's chest. Put your other hand on top of the
first with your fingers interlaced.

3. Press down so you compress the chest at least 2 inches in
adults and children and 1.5 inches in infants. "One hundred
times a minute or even a little faster is optimal.

4. If you're been trained in CPR, you can now open the airway with
a head tilt and chin lift. Make a brief inspection of the mouth and
throat and ensure that they are clear of obvious obstruction.

5. Pinch closed the nose of the victim. Take a normal breath, cover
the victim's mouth with yours to create an airtight seal, and then
give two, one-second breaths as you watch for the chest to rise.

6. Continue compressions and breaths -- 30 compressions, two
breaths -- until medical aid arrives.

CPR is as easy as

| | i
Compressions . Rirway Ereathing

Fusk bt 2ank ket Telt Fae wistim's haad Eve poy b-te-mouth
£ e eivar o b arvd I s e 2ESCUE Broaiks
A s el o aga T EHWEY
Asitericas Heirr i
Assncintion |
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WARNING ENERGY HAZARD

High levels of electrical energy are supplied by the AC/DC power supplies
and distributed by the 27VDC supply inside the cabinet. Be careful not to
contact the connectors supplying the 27VDC, or any component connected to
the 27V DC, with any metallic object while servicing the cabinet.

Note that to fully remove 27VDC turn off mains AC/DC power
supplies/Chargers and isolate the standby batteries if connected.

Only authorized maintenance personnel shall be given access to and perform maintenance on the
cabinet.

PROTECTING ELECTRONIC EQUIPMENT AGAINST ELECTRO-STATIC DISCHARGE, ESD

This electronic equipment and its spare parts are built from
semiconductor components, which are sensitive to ESD. The
equipment may be damaged or suffer from reduced performance
and lifetime if improperly handled during servicing and
transportation.

WARRANTY

To retain the Indra warranty the following precautions must be taken:

e All semiconductor components and modules containing semiconductors shall be handled and
transported as ESD-sensitive.

HANDLING PROCEDURE

To achieve ESD-protection, the operator shall use a portable static-dissipative field kit containing
dissipative mat, wrist strap and ground cord or equivalent protection connected to same potential as
the equipment, see picture.

Nonconductive objects such as synthetic clothing, Styrofoam™ coffee cups, cigarette packs, vinyl
work order envelopes or common plastics shall be removed from the work area as they may cause
damage to semiconductor components.

» Connect the dissipative mat to the equipment via the ground
cord and connect the wrist strap cord to the mat.

« The operator must wear the wrist-strap before modules are
removed or components touched.

« Anytime a module must be laid down, it should be placed
only on the grounded dissipative mat.

« All electronic equipment must be properly reinserted in the
rack or protected by placing in ESD-shielding bags or boxes
before the ground cord, wrist strap cord or wrist strap are
removed.

Static-dissipative
Work Mat

Doc.N°: 0063400000100MAQ0
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TRANSPORTATION PROCEDURE

Electronic equipment, spare part modules or faulty modules removed from the equipment, to be
returned for repair shall be stored and transported in ESD-shielding bags or equivalent.

The electrostatic shielding package shall not be opened without the operator and work area being
properly protected as stated above.

SHIPPING PRECAUTIONS

All modules must be packed in electrostatic conductive (ESD) bags or boxes before shipping.

REVISION NUMBERS

Modules used in the system, which have the same type of designation, might in particular cases,
have different revision numbers. This is due to the production of modules in different batches where
changes have taken place from one batch to the next.

New revisions of modules, always replace the old revisions.
Documentation of the latest revision is enclosed in the manual.

Please contact us if information on older revisions of modules is needed for servicing purposes.

Doc.N°: 0063400000100MA00 XXXVII
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1. SECTION 1 - GENERAL INFORMATION

1.1 PURPOSE AND SCOPE

The Ground Beacon NORMARC LDB-103 DME equipment is a radio navigation aid designed and
manufactured to meet or exceed the specifications outlined in the ICAO, Annex 10, Volume 1 [AD.1]
and Doc 8071 [AD.2], Volume | as well as in EUROCAE ED-57 [AD.3] and all European Directives
applicable to radio navigation systems.

The DME (Distance Measuring Equipment) systems are navigation aids recommended by the ICAO
and introduced internationally for short and medium range aircraft guidance.

The purpose of this document is to provide the reader with sufficient information to understand how
the Ground Beacon NORMARC LDB-103 DME operates and is maintained. The handbook also
contains equipment specific information for installation; general installation information is given in the
Installation Handbook.

The handbook is written for personnel with a good prior knowledge of DME. Users should participate
in a DME training course to get the required training.

The handbook covers all the version of the equipment. Where information is applicable only to a
specific version, paragraphs are marked.

The corrective maintenance strategy supported is LRU (Line Replaceable Unit) replacement. Fault
isolation to LRU level is supported by the RMM system, minimizing downtime caused by repairs.

Repair of LRUs require specialized training and equipment, and should be done by Indra or
other authorized repair facilities.

Figure 1.1-1: FRONTAL VIEW OF THE NORMARC LDB-103 DME CABINET

Doc.N°: 0063400000100MA00 Chapter 1
Rev.: B/6
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1.2 DOCUMENT OVERVIEW
Section 1 - General Information (this section)

This section contains a general overview of this document, a general description of the DME
system and a description of the Product Type number system.

Section 2 - Technical Description

This section introduces the Indra Distance Measuring Equipment (DME) series NORMARC LDB-
103. It explains the DME operation and how the NORMARC LDB-103 implements these functions.

Section 3 - Detailed Description

This section gives a detailed technical description of the various modules and, sufficient to support
operation, adjustment and repair of the system.

Section 4 - Operating and Use Instructions

This section gives instructions for operating the system by the Remote and Local Controls.
Section 5 — Maintenance Procedures

This section includes all data required for maintenance of the Model NORMARC LDB-103 DME.
Section 6 — Installation

This section contains installation information for the independently located NORMARC LDB-103
DME.

Annex A — Remote Control and Monitoring Facilities.

This annex gives details of the control inputs and status outputs for use by a Remote Management
and Monitoring System (RMMS).

Annex B — RCSU and RSU Operating Instructions.
This section gives instructions for operating the system by the RCSU and RSU.

1.3 FUNCTIONAL DESCRIPTION

1.3.1 Introduction

This section introduces the Indra Distance Measuring Equipment (DME) series NORMARC LDB-103
type 0063400000100. It first explains the DME operation then how the NORMARC LDB-103
implements these functions. Next, special features of the NORMARC LDB-103 are described starting
with mechanical description and ending with detailed specification.

The Distance Measuring Equipment (DME) Ground Beacon NORMARC LDB-103 series equipment is
designed and manufactured to meet the specifications outlined in ICAO Annex 10 [AD.1], ICAO Doc
8071 [AD.2], EUROCAE ED-57 [AD.3] requirements. Its main function is to provide automatic answer
to DME interrogators, giving precise distance information through the reply to interrogations from
airplanes under its coverage area, tuned in its working channel. The NORMARC LDB-103 series
equipment is capable of operating in the 252 possible X/Y DME/N channels.

Chapter 1 Doc.N°: 0063400000100MAQ00
Edic./Rev.: B/6
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1.3.2 Application

The DME system is a navigational system that provides slant-range distance information between
aircraft and a ground station.

The system consists of a transmitter/receiver (interrogator) in the aircraft, and a receiver/transmitter
(transponder) ground station. The interrogator transmits interrogation pulses to the transponder, which
on receipt of the interrogation pulses, is triggered to transmit a sequence of reply pulses, which have a
predetermined time delay. The time difference between interrogation and reply is measured in the
interrogator and translated into a distance measurement, which is presented on a digital display in the
aircraft cockpit; this display is continuously updated.

1.3.3 DME System Operation

1.3.3.1 Distance Measuring Function

The DME system provides each aircraft with up-to-date information regarding the slant-range distance
between the aircraft and the selected DME ground station. By using the correct airborne equipment, is
also possible for the interrogating aircraft to establish the rate of closure and the flight time to a ground
station.

The DME system has a transmitter/receiver (interrogator) in the aircraft and a receiver/transmitter
(transponder) operating as the ground beacon. The UHF DME operates in the L band, from 962 MHz
to 1213 MHz. This band is divided into 126 1-MHz channels for interrogations and 126 1-MHz
channels for transponder replies with the interrogation frequency and reply frequency always differing
by 63 MHz. The number of channels available is doubled by the use of X and Y channels which define
the pulse separation for the interrogation and reply pulses.

Initially, the airborne equipment is set to the correct frequency for the desired ground station. The
interrogator transmits pairs of pulses at the interrogation frequency at a repetition rate of
approximately 120 pulse-pairs per second (pps) (this is called 'searching' mode). The transponder,
having identified these pulses as valid interrogations, introduces a 50 us delay after each interrogating
pulse-pair and transmits reply pulse-pairs at the reply frequency. The airborne interrogator
automatically compares the lapsed time between transmission and reception, subtracts the 50 ps
delay, and displays the result in nautical miles. Once the interrogator receives replies to its
interrogations, the interrogator 'locks' onto the reply pulses and reduces its transmitted repetition rate
to approximately 30 pps (this is called 'tracking' mode).

Main activities performed by the DME equipment include the following:
x  Detection and analysis of interrogation pulses.
x  Signal processing related with receiver function.
x  Reply generation and timing.
x  Squitter generation.
x  ldentity transmission.
x  Transmitted pulse shape control.
% Monitor functions.

x  Exchange of data for Local and Remote access.

Doc.N°: 0063400000100MAQ0 Chapter 1
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Reply Pulse Pairs
Random spaced with fixed delay

Radio Navigation Systems

Interrogation pulses
«~ Random spaced

SR = (T-D)/12.36

Ground Range

SR: Slant Range (NM)

DME Beacon

T: Total delay between interrogration and reply (us)

D: Transponder fixed delay (ps)

Figure 1.3-1: DME PRINCIPLE

1.3.3.2 DME Pulse Generation

The RF pulses transmitted by both the interrogator and the ground transponder consist of a pair of
'Gaussian-shaped' pulses; the separation between pulses depends on whether an X channel or a Y
channel has been selected. The duration of the pulses is in all cases a nominal 3.5 ys as measured at
the half-amplitude point. The pulse separation for X channels, for both interrogation and reply pulses,
is 12 ys; for Y channels the pulse separation is 36 ps for interrogation pulses, and 30 ps for reply

pulses.

Channel X

Channel Y

Chapter 1

Page 4 of 314
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Figure 1.3-2: DME WAVEFORMS
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1.3.3.3 System Squitter

Airborne DME receivers require a continuous stream of random pulses to ensure correct operation;
however, unless there are interrogating aircraft present, the airborne receivers may not receive the
required minimum pulse rate. To ensure that the airborne receivers always receive at least a minimum
pulse rate, the DME transponder will generate 'extra’ pulses in a random fashion at a minimum pulse
rate of 700 pps. These extra random pulse-pairs are called squitters. At the time when no aircraft are
interrogating, only the squitter is being transmitted; however, as the number of authentic interrogations
increases the squitter rate is reduced.

1.3.3.4 Maximum Reply Rate

As the pulse rate of the interrogations increases, a limit is reached where the transponder will not
allow further interrogations to be serviced. To avoid overloading, the transponder detects the high rate
of replies and causes the receiver automatic gain control to limit the gain of the receiver until the
weaker, more distant, aircraft are excluded from the transponder, thus lowering the transponder
loading.

1.3.3.5 Identification Message

Each operational DME is identified by a 2-character or 3-character Morse (but NORMARC LDB-103
DME even supports 4-characters) code message, which is transmitted every 40 seconds. Each
identification code (ldent) is unique and identifies a specific DME site. The identification message code
is programmed by preset controls within the equipment, and can be readily altered if the Ident is
required to be changed.

Frequently, DME is collocated with ILS or VOR equipment and, for this reason, the DME may operate
either as a master or as a slave for the generation and transmission of the station identification
message.

When the DME is operating as a slave unit, any failure of the external ldent generator will cause the
DME to internally generate and transmit the Ident in place of the failed unit.

1.3.3.6 Range and Echo

The normal slant range for a DME system operating in the ultra-high frequency band is:
= En-route DME system approximately 200 nautical miles (370 km);
= Approach DME system approximately 60 nautical miles (111 km);

A major contributing factor to distance accuracy degradation is the effect of echoes on the
interrogation pulses arriving at the transponder. The shortest path is the direct line between the aircraft
and ground transponder and thus the wave front taking this path arrives first. Other wave fronts may
reflect off the terrain, buildings, and other objects, and thus arrive at any indeterminate time after the
arrival of the direct pulse. It is possible under these conditions for the second pulse of a pulse-pair to
undergo distortion leading either to cancellation or to a shift in timing such that the transponder cannot
recognize the receipt of a valid pulse-pair.

Short Distance Echo Suppression is included to minimize the problems associated with such
reflections. As well, Long Distance Echo Suppression is included to eliminate recognition of echoes
that are synchronized with the interrogation pulses but arrive in the order of up to 450 pus late.

Doc.N°: 0063400000100MAQ0 Chapter 1
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14 CHANNEL FREQUENCY PLAN

The DME system transmits on a preselected channel among the 252 available ones. These channels
are divided into 126 X channels and 126 Y channels providing a frequency ranging from 1025 to 1150
MHz for aircraft transmission (interrogation). For signal reception by the aircraft (ground beacon reply
transmission), the frequency ranging is from 962 to 1213 MHz.

Interrogation and reply frequencies are assigned with 1 MHz spacing between channels.

Table 1.4-1: PULSE CODING CHARACTERISTICS.

X Channels (126)

Channel Number

Y Channels (126)

fint [MHZ] = 1025 + (CH-1)

fint [MHzZ] = 1025 + (CH-1)

frepLy [MHZ] = fint [MHZ] - 63 1<CH=<63 frepLy [MHZ] = fint [MHZ] + 63
frepLy [MHZ] = fint [MHZ] + 63 64 <CH<126 frepLy [MHZ] = fint [MHZ] - 63
S50 MKz 1215 MHz
H2E MHz 1083 MHz 1151 MHz TM3IMHE
T,
#F e L
- e T M
’#'f_...-* - _,.f’""'- - . 84126 \H‘x&_
-’J____.-"' “"""ﬂ-\."‘_. - ‘_\_\_\ﬂ
| 1
...x.._____h .
e - \H""\\_\
L L
.a""ﬁj -J____.-"'
- EH-E:ZBY ..’__,,-""
- LT
-

[ \NTERROGATION FREQUEMNCIES 1 REPLY FREQUENCIES

Figure 1.4-1: DME CHANNEL FREQUENCY PLANNING
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Table 1.4-2: DME CHANNEL FREQUENCY AND CODE PULSES

- 1X 1025 12 962 12
- 1Y 1025 36 1088 30
- 2X 1026 12 963 12
- 2y 1026 36 1089 30
- 3X 1027 12 964 12
- 3Y 1027 36 1090 30
- 4X 1028 12 965 12
- 4Y 1028 36 1091 30
- 5X 1029 12 966 12
- 5Y 1029 36 1092 30
- 6X 1030 12 967 12
- 6Y 1030 36 1093 30
- X 1031 12 968 12
- 7Y 1031 36 1094 30
- 8X 1032 12 969 12
- 8Y 1032 36 1095 30
- 9X 1033 12 970 12
- 9Y 1033 36 1096 30
- 10X 1034 12 971 12
- 10Y 1034 36 1097 30
- 11X 1035 12 972 12
- 1Y 1035 36 1098 30
- 12X 1036 12 973 12
- 12Y 1036 36 1099 30
- 13X 1037 12 974 12
- 13Y 1037 36 1100 30
- 14X 1038 12 975 12
- 14Y 1038 36 1101 30
Doc.N°: 0063400000100MAQ0 Chapter 1
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Table 1.4-2: DME CHANNEL FREQUENCY AND CODE PULSES

CHANNEL PAIRING DME PARAMETERS
VHF DME AIRBORNE INTERROGATION GROUND REPLY
FRECUENCY | cHANNEL FREQUENCY PULSE CODE FREQUENCY PULSE CODE
(MHz) NUMBER
(MHz) (us) (MHz) (us)
- 15X 1039 12 976 12
- 15Y 1039 36 1102 30
- 16X 1040 12 977 12
- 16Y 1040 36 1103 30
108.00 17X 1041 12 978 12
108.05 17Y 1041 36 1104 30
108.10 18X 1042 12 979 12
108.15 18Y 1042 36 1105 30
108.20 19X 1043 12 980 12
108.25 19Y 1043 36 1106 30
108.30 20X 1044 12 981 12
108.35 20Y 1044 36 1107 30
108.40 21X 1045 12 982 12
108.45 21y 1045 36 1108 30
108.50 22X 1046 12 983 12
108.55 22Y 1046 36 1109 30
108.60 23X 1047 12 984 12
108.65 23Y 1047 36 1110 30
108.70 24X 1048 12 985 12
108.75 24Y 1048 36 1111 30
108.80 25X 1049 12 986 12
108.85 25Y 1049 36 1112 30
108.90 26X 1050 12 987 12
108.95 26Y 1050 36 1113 30
109.00 27X 1051 12 988 12
109.05 27Y 1051 36 1114 30
109.10 28X 1052 12 989 12
109.15 28Y 1052 36 1115 30
Chapter 1 Doc.N°: 0063400000100MAQ0
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Table 1.4-2: DME CHANNEL FREQUENCY AND CODE PULSES

indra

CHANNEL PAIRING DME PARAMETERS

VHF DME AIRBORNE INTERROGATION GROUND REPLY
FRECUENCY | cHANNEL FREQUENCY PULSE CODE FREQUENCY PULSE CODE

(MHz) NUMBER

(MHz) (us) (MHz) (us)

109.20 29X 1053 12 990 12

109.25 29Y 1053 36 1116 30

109.30 30X 1054 12 991 12

109.35 30Y 1054 36 1117 30

109.40 31X 1055 12 992 12

109.45 31Y 1055 36 1118 30

109.50 32X 1056 12 993 12

109.55 32Y 1056 36 1119 30

109.60 33X 1057 12 994 12

109.65 33Y 1057 36 1120 30

109.70 34X 1058 12 995 12

109.75 34y 1058 36 1121 30

109.80 35X 1059 12 996 12

109.85 35Y 1059 36 1122 30

109.90 36X 1060 12 997 12

109.95 36Y 1060 36 1123 30

110.00 37X 1061 12 998 12

110.05 37Y 1061 36 1124 30

110.10 38X 1062 12 999 12

110.15 38Y 1062 36 1125 30

110.20 39X 1063 12 1000 12

110.25 39Y 1063 36 1126 30

110.30 40X 1064 12 1001 12

110.35 40v 1064 36 1127 30

110.40 41X 1065 12 1002 12

110.45 41y 1065 36 1128 30

110.50 42X 1066 12 1003 12

110.55 42y 1066 36 1129 30
Doc.N°: 0063400000100MA00 Chapter 1
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Table 1.4-2: DME CHANNEL FREQUENCY AND CODE PULSES

CHANNEL PAIRING DME PARAMETERS

VHF DME AIRBORNE INTERROGATION GROUND REPLY
FRECUENCY | cHANNEL FREQUENCY PULSE CODE FREQUENCY PULSE CODE

(MHz) NUMBER

(MHz) (us) (MHz) (us)

110.60 43X 1067 12 1004 12

110.65 43y 1067 36 1130 30

110.70 44X 1068 12 1005 12

110.75 44y 1068 36 1131 30

110.80 45X 1069 12 1006 12

110.85 45Y 1069 36 1132 30

110.90 46X 1070 12 1007 12

110.95 46Y 1070 36 1133 30

111.00 47X 1071 12 1008 12

111.05 47v 1071 36 1134 30

111.10 48X 1072 12 1009 12

111.15 48y 1072 36 1135 30

111.20 49X 1073 12 1010 12

111.25 49Y 1073 36 1136 30

111.30 50X 1074 12 1011 12

111.35 50Y 1074 36 1137 30

111.40 51X 1075 12 1012 12

111.45 51Y 1075 36 1138 30

111.50 52X 1076 12 1013 12

111.55 52Y 1076 36 1139 30

111.60 53X 1077 12 1014 12

111.65 53Y 1077 36 1140 30

111.70 54X 1078 12 1015 12

111.75 54Y 1078 36 1141 30

111.80 55X 1079 12 1016 12

111.85 55Y 1079 36 1142 30

111.90 56X 1080 12 1017 12

111.95 56Y 1080 36 1143 30
Chapter 1 Doc.N°: 0063400000100MAQ0
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Table 1.4-2: DME CHANNEL FREQUENCY AND CODE PULSES

indra

CHANNEL PAIRING DME PARAMETERS
VHF DME AIRBORNE INTERROGATION GROUND REPLY
FRECUENCY | cHANNEL FREQUENCY PULSE CODE FREQUENCY PULSE CODE
(MHz) NUMBER
(MHz) (us) (MHz) (us)
112.00 57X 1081 12 1018 12
112.05 57Y 1081 36 1144 30
112.10 58X 1082 12 1019 12
112.15 58Y 1082 36 1145 30
112.20 59X 1083 12 1020 12
112.25 59Y 1083 36 1146 30
- 60X 1084 12 1021 12
- 60Y 1084 36 1147 30
- 61X 1085 12 1022 12
- 61Y 1085 36 1148 30
- 62X 1086 12 1023 12
- 62Y 1086 36 1149 30
- 63X 1087 12 1024 12
- 63Y 1087 36 1150 30
- 64X 1088 12 1151 12
- 64Y 1088 36 1025 30
- 65X 1089 12 1152 12
- 65Y 1089 36 1026 30
- 66X 1090 12 1153 12
- 66Y 1090 36 1027 30
- 67X 1091 12 1154 12
- 7Y 1091 36 1028 30
- 68X 1092 12 1155 12
- 68Y 1092 36 1029 30
- 69X 1093 12 1156 12
- 69Y 1093 36 1030 30
112.30 70X 1094 12 1157 12
112.35 70Y 1094 36 1031 30
Doc.N°: 0063400000100MA00 Chapter 1

Rev.: B/6
Date: 31/07/2017

Page 11 of 314



indra Technical Manual

NORMARC LDB-103DME / Radio Navigation Systems

Table 1.4-2: DME CHANNEL FREQUENCY AND CODE PULSES

CHANNEL PAIRING DME PARAMETERS

VHF DME AIRBORNE INTERROGATION GROUND REPLY
FRECUENCY | cHANNEL FREQUENCY PULSE CODE FREQUENCY PULSE CODE

(MHz) NUMBER

(MHz) (us) (MHz) (us)

112.40 71X 1095 12 1158 12

112.45 71Y 1095 36 1032 30

112.50 72X 1096 12 1159 12

112.55 72Y 1096 36 1033 30

112.60 73X 1097 12 1160 12

112.65 73Y 1097 36 1034 30

112.70 74X 1098 12 1161 12

112.75 74Y 1098 36 1035 30

112.80 75X 1099 12 1162 12

112.85 75Y 1099 36 1036 30

112.90 76X 1100 12 1163 12

112.95 76Y 1100 36 1037 30

113.00 77X 1101 12 1164 12

113.05 7Y 1101 36 1038 30

113.10 78X 1102 12 1165 12

113.15 78Y 1102 36 1039 30

113.20 79X 1103 12 1166 12

113.25 79Y 1103 36 1040 30

113.30 80X 1104 12 1167 12

113.35 80Y 1104 36 1041 30

113.40 81X 1105 12 1168 12

113.45 81Y 1105 36 1042 30

113.50 82X 1106 12 1169 12

113.55 82Y 1106 36 1043 30

113.60 83X 1107 12 1170 12

113.65 83Y 1107 36 1044 30

113.70 84X 1108 12 1171 12

113.75 84y 1108 36 1045 30
Chapter 1 Doc.N°: 0063400000100MAQ0
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Table 1.4-2: DME CHANNEL FREQUENCY AND CODE PULSES

indra

CHANNEL PAIRING DME PARAMETERS

VHF DME AIRBORNE INTERROGATION GROUND REPLY
FRECUENCY | cHANNEL FREQUENCY PULSE CODE FREQUENCY PULSE CODE

(MHz) NUMBER

(MHz) (us) (MHz) (us)

113.80 85X 1109 12 1172 12

113.85 85Y 1109 36 1046 30

113.90 86X 1110 12 1173 12

113.95 86Y 1110 36 1047 30

114.00 87X 1111 12 1174 12

114.05 87Y 1111 36 1048 30

114.10 88X 1112 12 1175 12

114.15 88Y 1112 36 1049 30

114.20 89X 1113 12 1176 12

114.25 89Y 1113 36 1050 30

114.30 90X 1114 12 1177 12

114.35 90Y 1114 36 1051 30

114.40 91X 1115 12 1178 12

114.45 91y 1115 36 1052 30

114.50 92X 1116 12 1179 12

114.55 92Y 1116 36 1053 30

114.60 93X 1117 12 1180 12

114.65 93Y 1117 36 1054 30

114.70 94X 1118 12 1181 12

114.75 94y 1118 36 1055 30

114.80 95X 1119 12 1182 12

114.85 95Y 1119 36 1056 30

114.90 96X 1120 12 1183 12

114.95 96Y 1120 36 1057 30

115.00 97X 1121 12 1184 12

115.05 97v 1121 36 1058 30

115.10 98X 1122 12 1185 12

115.15 98Y 1122 36 1059 30
Doc.N°: 0063400000100MA00 Chapter 1
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Table 1.4-2: DME CHANNEL FREQUENCY AND CODE PULSES

CHANNEL PAIRING DME PARAMETERS

VHF DME AIRBORNE INTERROGATION GROUND REPLY
FRECUENCY | cHANNEL FREQUENCY PULSE CODE FREQUENCY PULSE CODE

(MHz) NUMBER

(MHz) (us) (MHz) (us)

115.20 99X 1123 12 1186 12

115.25 99Y 1123 36 1060 30

115.30 100X 1124 12 1187 12

115.35 100Y 1124 36 1061 30

115.40 101X 1125 12 1188 12

115.45 101Y 1125 36 1062 30

115.50 102X 1126 12 1189 12

115.55 102Y 1126 36 1063 30

115.60 103X 1127 12 1190 12

115.65 103Y 1127 36 1064 30

115.70 104X 1128 12 1191 12

115.75 104Y 1128 36 1065 30

115.80 105X 1129 12 1192 12

115.85 105Y 1129 36 1066 30

115.90 106X 1130 12 1193 12

115.95 106Y 1130 36 1067 30

116.00 107X 1131 12 1194 12

116.05 107Y 1131 36 1068 30

116.10 108X 1132 12 1195 12

116.15 108Y 1132 36 1069 30

116.20 109X 1133 12 1196 12

116.25 109Y 1133 36 1070 30

116.30 110X 1134 12 1197 12

116.35 110Y 1134 36 1071 30

116.40 111X 1135 12 1198 12

116.45 111y 1135 36 1072 30

116.50 112X 1136 12 1199 12

116.55 112y 1136 36 1073 30
Chapter 1 Doc.N°: 0063400000100MAQ0
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Table 1.4-2: DME CHANNEL FREQUENCY AND CODE PULSES
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CHANNEL PAIRING DME PARAMETERS

VHF DME AIRBORNE INTERROGATION GROUND REPLY
FRECUENCY | cHANNEL FREQUENCY PULSE CODE FREQUENCY PULSE CODE

(MHz) NUMBER

(MHz) (us) (MHz) (us)

116.60 113X 1137 12 1200 12

116.65 113Y 1137 36 1074 30

116.70 114X 1138 12 1201 12

116.75 114y 1138 36 1075 30

116.80 115X 1139 12 1202 12

116.85 115Y 1139 36 1076 30

116.90 116X 1140 12 1203 12

116.95 116Y 1140 36 1077 30

117.00 117X 1141 12 1204 12

117.05 17Y 1141 36 1078 30

117.10 118X 1142 12 1205 12

117.15 118Y 1142 36 1079 30

117.20 119X 1143 12 1206 12

117.25 119Y 1143 36 1080 30

117.30 120X 1144 12 1207 12

117.35 120Y 1144 36 1081 30

117.40 121X 1145 12 1208 12

117.45 121Y 1145 36 1082 30

117.50 122X 1146 12 1209 12

117.55 122Y 1146 36 1083 30

117.60 123X 1147 12 1210 12

117.65 123Y 1147 36 1084 30

117.70 124X 1148 12 1211 12

117.75 124Y 1148 36 1085 30

117.80 125X 1149 12 1212 12

117.85 125Y 1149 36 1086 30

117.90 126X 1150 12 1213 12

117.95 126Y 1150 36 1087 30
Doc.N°: 0063400000100MA00 Chapter 1
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1.5 MECHANICAL DESCRIPTION

A DME system model NORMARC LDB-103, consists of two sets of electronic equipments, one
connected to its transmitting receiving antenna system, and a transfer relay unit. The antenna system
includes monitoring couplers that sense the transmitted signal. The equipment rack is normally housed
inside its equipment shelter that may be located at some distance away from the antenna.

A DME equipment is housed in one single 19’ 33U high cabinet and fitted in two subracks, one of 3U
high for common modules, and one of 6U high, for system #1 modules, on the Left Hand Side, and
system #2 modules, on the Right Hand Side.

The modules, visible from the front face of the cabinet are, from left to right:
x  DME Subrack 1: LCU - RCU.
x  DME Subrack 2, for system #1: HPA - TXU - RXU - MTU 1 - Blank Panel - CMU.

x  DME Subrack 2, for system #2: CMU - Blank Panel- MTU4 - RXU - TXU - HPA.

The two independent Power Supply Units (PSUs) for the 2 sets of equipment are placed below and
the LCU with touch-screen control is located above the equipment sub-rack. There is enough space in
the cabinet for standby battery of up 28 hours (100 W model) or 11.5 hours (1 kW model) of operation
(27000 ppps) without AC power supply.

All of the LRUs are hot swappable and can be quickly diagnosed and replaced. Each module has its
own LED status indicator and extensive built-in-test (BITE) circuitry providing simple and effective
diagnostic of fault, both locally and remotely.

The equipment is operated from a mains power supply with a nominal output voltage of +24 VDC,
which is also used as a float charger for a standby battery supply.

The equipment is designed for unattended operation and may be controlled and monitored from a
remote location. Connection to the remote site can be accomplished by multiple means including dial-
up modem, leased-lines, radio, IP-based virtual private network (VPN), Ethernet, and cellular
networks. The management and control of the equipment is by standardized protocols HTTP and
SNMP over encrypted channels.

1.5.1 Components Schedule: System Structure.

This Indra’s code structure of the HW and/ or SW products consists of an Arabic number of thirteen
digits, according to the “Procedimiento General. Sistema de Codificacion e Identificacion de Indra”
(PRG-IDR-068) (“General Procedure. Code and Identification System of Indra”) [RD.1].

For the particular case of the Navaid Programmes, two additional digits are added, whose object is the
configuration control relating to the model and its compatibility.

The general code assigned to the Distance Measuring Equipment (DME) NORMARC LDB-103
Systems is:

0063400000100

Chapter 1 Doc.N°: 0063400000100MA00
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The structure of the codes is as follow (without spaces):

00634 DEEEEE EE . GG
(1) 2) @) . (4)
13 digits code structure of 2 digit model
Indra code

1) 00634 - Field (1): NORMARC LDB-103 DME General Code
2) DEEEEE - Field (2): The six numbers have a different meaning according to the class.

a) For trade articles, the Coding department assigns a certain combination of numbers for
each class, with relation to its characteristics.

b) For HW and SW products of Indra design, the field (2) shall follow the following
structure:

D EEEEE

Range Identifier

D - Range:
In an obligatory way, the digits to be assigned are:

0 Product object of a Project / System

1 Subsystems / Equipments
Subsets
Equipped Printed Circuit Boards
Non commercial equipped wires
Non commercial inductive components
Modified commercial elements

Printed Circuit Boards

0o N o g b~ W DN

Pieces / items of Indra design
9 Software / Firmware of Indra design
EEEEE - Identifier:

The 5 digits of the identifier are used in a sequential way and in chronological order,
according to the codification requests arrival order.

3)__FF - Field (3): These two digits mean:

a) For commercial products: The quality or variety level that the manufactures offer for the
same article.

O
-

For HW and SW products of Indra design: The product version (understanding what
affects the functionality or interchangeability), beginning from 00 to 79.

c) GG - Field (4): Model field to control configuration state and identify functional
capacities and parameters configuration of the DME beacon.

Doc.N°: 0063400000100MA00 Chapter 1
Rev.: B/6
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4) Any other configuration according to customer requirements shall be configured as a new
model and included in this document by a revision.

1.5.2 Major ltems

The major items of equipment supplied, as part of the DME series NORMARC LDB-103, are listed in
the following table. The type number is shown for each item.

Table 1.5-1: NORMARC LDB-103 MAJOR ITEMS

ITEM TYPE No. PURPOSE

Contains all modules: Generation and amplification,

NORMARC LDB-103 rack receiver stages, signal distribution, operation monitor,
006342 00001 GG 1 oversuonly.

Contains couplers and splitters for injecting interrogations
DME CABINET 006342 00010 XX' and receiving replies, motherboards, power supplies and
internal distribution wiring.

LCU Provides a GUI, giving local access to status and alarm
[Local Control Unit] 006342 00031 00 information and basic control functions.
RCU

[Relay Control Unit] 006342 00032 00 Analyze alarms and selects active system

CMU Collects and distributes status and performance
[Control & Management 006342 00041 00 information. Manages system database and
Unit] communication network.
MTU Produces simulated interrogation pulses.
. . 006342 00042 00
[Monitor Transponder Unit] Measures various DME parameters
RXU

. . 006342 00043 00 Detects valid DME interrogation pulses in the assigned CH.
[Receiver Unit]

TXU

[Transponder Uni] 006342 00044 00 Generates reply pulses and amplifies to 100 W level.

HPA Amplifies reply pulses from TXU to more than 1 kW level
[High Power Amplifier] 006342 00045 00 (Only HP models).
NMP/EIU Network Gateway for remote control and management.
[Network Management 006342 00061 00 External Interface point. Only the most using connector are
Processor /External ired
Interface Unit] wired.
NMP/EIU FW Network Gateway for remote control and management.
[Network Management 546345 0097000 External Interface point.
Processor/External Interface
Unit Full Wire] In this version, all the connectors are wired.

! There are different models: 006342 00010 07, 006342 00010 08, 006342 00010 09, 006342 00010 10.

Chapter 1 Doc.N°: 0063400000100MA00
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Table 1.5-1: NORMARC LDB-103 MAJOR ITEMS

DC Power Kit 006342 0006 600 Battery Reversal Protection.
All th ility t th t ignals with
Output Sample Panel 006342 0008 000 ows the capability to measure the antenna signals wi
external instruments.
AC Input Box 006342 0001 30X? AC Input Box.
Omnidirectional | Radiates reply pulses and receives
00634 20000 300 Antenna Assy | interrogation pulses.
DME Antenna - Receives a sample of the signal radiated
13001 06420 000 Directional by the transponder for purposes of
Antenna monitoring.

Provides accessories that permit withdrawal of the

Installation Accessories 00634 20000 400 Lo -
individual rack modules for servicing.

2 There are different models: 006342 0001 301, 006342 0001 302, 006342 0001 303, 006342 0001 304.
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DME Subrack 2:

CMU (Control Monitoring Unit)
MTU (Monitor Transponder Linit)
RXU (Receiver Lnit)

TXU {Transmitter Unit)

HPA [High Fower Amplifier)

LMT port

NMPIEIU
(Metwork Management
ProcessonExternal Interface Unit)

O R L

DME Subrack 1:

LCU (Local Control Unit)
RCU (Relay Control Unit)

ESD point

PSUs
(Fower Supply Units)

Internal Battery
Housing

Figure 1.5-1: NORMARC LDB-103 DME CABINET LAYOUT - FRONT VIEW
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e 53
' .‘E'&'E‘ I DME Subrack 1
) SRR , Mother Board
DME Subrack 2: '
&id g 00
Mother Board LEFT o =EI=I 1
m
Mother Board RIGHT . ” |||||| RES
| |||I RF Shelf 1, RF Shelf 2
EEEEEEEHEEEEEEHEEE
HHHHR AR HAH R HAHA AR FE AR AFR A A
Drawer o
PSUs
8 1— (Pawer Supply Units)
Distribution Panel
(TE1, TEZ)
Internal Battery
Housing

Figure 1.5-2: NORMARC LDB-103 DME CABINET LAYOUT - REAR VIEW
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Monitor RF Inputs

Slot for site wiring

Antenna RF Qutput

Figure 1.5-3: NORMARC LDB-103 DME CABINET LAYOUT - TOP VIEW

Figure 1.5-4: NORMARC LDB-103 DME- SUBRACK 1 LAYOUT
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Figure 1.5-5: NORMARC LDB-103 DME HP- SUBRACK 2 LAYOUT

Figure 1.5-6: NORMARC LDB-103 DME LP- SUBRACK 2 LAYOUT
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Figure 1.5-7: NORMARC LDB-103 DME - DC POWER KIT?

INSERTAR PEM FHS M5X12
MOUNTING PEM FHS M5x12

A\
\
'

Figure 1.5-8: OUTPUT SAMPLES FRONT PANEL*

3 Only for NORMARC LDB-103 DME Model .14 and Model .15
4 Only for NORMARC LDB-103 DME Model .31 and Model .41
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1.5.3 Dimensions and Masses

The dimensions and masses of the main items of the NORMARC LDB-103 DME system are listed in
the table below. All dimensions are in millimeters.

Table 1.5-2: NORMARC LDB-103 DIMENSIONS AND WEIGHTS

ITEM TYPE No. HEIGHT WIDTH DEPTH MASS
(mm) (mm) (mm) (k)
DME rack - 1kW

[All modules and w/o batteries] 006342 00001 GG 1680 600 600 210

1673

17 17 T
-ﬂ]|]]]|][||][|]|]|]|][I][I[||]|]I||][|[|I|[||]|]]]|][||]]][||]|]|]]|][|[I[Iﬂ'

3 1 g S— 3
. . . .

243

]

[

& o

Figure 1.5-9: DME RACK - NORMARC LDB-103 SYSTEM
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1.6 INTERFACES

This section describes the NORMARC LDB-103 main interfaces. For further details, refer to Indra
document ‘LDB-103 External Interface Document’, Indra code 00634000001001C00 [RD.2].

The DME LDB_103 equipment external interfaces are divided in the following functional groups:
x  Power Supply:
o Main Supply.
o Battery Supply.
x  Radiofrequency.
x  Navaids interface:
o ldentification functions.
o Relay/ Optocoupled input/outputs.
x  Testing.

x  Communications.

1.6.1 Power Supply

The primary supply requirement for a NORMARC LDB-103 DME rack, which contains single set of
equipment is:

x  Input voltage: 90 to 275 VAC single phase.
70 to 320 VAC with derated output at low end and power factor at high end.

x  Input frequency: 50 / 60 Hz nominal, 45 to 70 Hz operational.
x DC voltage: +24 V nominal.

x  DC current consumption:

100W Model 1kW Model
Dual Transponder Dual Transponder
Dual Monitor Dual Monitor
[per single TXP] [per single TXP]
Operating at squitter rate 22 A 40 A
Operating at 2700 pps 25 A 55 A
Operating at maximum reply rate 30 A 11.0 A
TXP with Transmitter Disabled 20 A 20 A
Battery charging (typical) 50 A 50 A

As an option, the NORMARC LDB-103 DME equipment can be powered by a nominal external DC
source of +24 VDC 3.

A detailed description of how to connect these interfaces is given in Section 6.4.6 (Power
Connections).

5 Only for NORMARC LDB-103 DME Model .14 and Model .15
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Considering an AC/DC efficiency conversion for PSU modules of 90% and a power factor for the
electrical installation of 0.85, the typical consumption demands per NORMARC LDB-103 DME system:

100W Model Single Dual Transponder Dual Transponder
. Transponder Dual Monitor Dual Monitor
[operating af] Dual Monitor  [Cold Standby] [Hot Standby]
Squitter rate 80.0 VA 150.0 VA 160.0 VA
2700 ppps 90.0 VA 160.0 VA 170.0 VA
Maximum rate 110.0 VA 180.0 VA 190.0 VA
2700 ppps charging 1 battery set’ 270.0 VA 340.0 VA 350.0 VA
2700 ppps charging 2 battery sets” - VA 525.0 VA 530.0 VA
Max. rate charging 1 battery set’ 290.0 VA 360.0 VA 370.0 VA
Max. rate charging 2 battery sets” - VA 540.0 VA 550.0 VA
(*)A battery set is composed of two 90 Ah batteries.
1 KW Model Single Dual Transponder Dual Transponder
. Transponder Dual Monitor Dual Monitor
[operating at] Dual Monitor [Warm Standby] [Hot Standby]
Squitter rate 145.0 VA 220.0 VA 290.0 VA
2700 ppps 200.0 VA 270.0 VA 340.0 VA
Maximum rate 400.0 VA 470.0 VA 540.0 VA
2700 ppps charging 1 battery set” 380.0 VA 450.0 VA 520.0 VA
2700 ppps charging 2 battery sets” - VA 625.0 VA 700.0 VA
Max. rate charging 1 battery set’ 580.0 VA 645.0 VA 720.0 VA
Max. rate charging 2 battery sets’ - VA 820.0 VA 900.0 VA

(*)A battery set is composed of two 90 Ah batteries.

1.6.1.2 Battery Supply

Assuming a maximum operational consumption of 11 Amps per single 1 kW equipment and due to
each single equipment is configured with an independent battery set, the 80% DOD discharge time is
estimated in more than 4 hours for the recommended battery model considered in any reply rate and

output power scenario.

x  Squitter rate consumption:

o 100 W model: > 35.5 hrs for 80% DOD.
o 1kW model: > 13.9 hrs for 80% DOD.

x 2700 ppps consumption:

o 100 W model: > 28.3 hrs for 80% DOD.
o 1kW model: > 11.5 hrs for 80% DOD.

Doc.N°: 0063400000100MAQ0
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x  Maximum reply rate consumption:
o 100 W model: > 23.5 hrs for 80% DOD.
o 1kW model: > 5.7 hrs for 80% DOD.

1.6.2 Radiofrequency Ports

This interface is a radiofrequency interface for the transmission/reception and monitoring of the DME
signals through the DME Antenna subsystem.

The RF interface with the Antenna subsystem is composed of 3 coaxial ports:
x  One transmission and reception port.

x  Two monitor probes.
These three radiofrequency ports are 50 Q N-type female coaxial connectors.

The main port (transmission/reception) is connected to the Relay Control Unit (RCU), which performs
the ON AIR TXP selection. Monitor probes are connected to the RF Shelf, which split these signals
obtaining four different monitor probes, one per Monitor Transponder Unit (MTU).

1.6.3 Identification Functions

The NORMARC LDB-103 DME series equipment has the following lines related with the identification
interface.

x 2 Key inputs.
x 2 Key outputs.
x 1 Key Bypass input.

1.6.4 Relay/Optocoupled I/O

The NORMARC LDB-103 DME series equipment has the following optocoupled inputs and relay
outputs that can be used for alarm extension:

x 2 inputs to CMU.
x 4 inputs to MTU.

All of these optocoupled inputs are configurable under software control.
x 5 NC relay outputs from CMU.
x 5 NO relay outputs from CMU.
x 4 NC relay outputs from MTU.
x 4 NO relay outputs from MTU.

x 1 Key relay output from MTU.

All of these relay outputs are configurable under software control. The relay outputs are based on
solid-state devices.
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1.6.5 Testing

Although they are not necessary for the recommended maintenance tasks, all LRU modules have test
connectors for additional maintenance capabilities.

1.6.6 Communications

Site remote control can be performed by a connection accomplished by multiple means, including dial-
up modem, leased lines, radio links, IP-based virtual private network, Ethernet, and cellular networks
through the NMP/EIU.

There are two CAT5 Ethernet connections, which are used for local/remote access to control and
monitorize the system.

One of the CAT5 Ethernet connector is placed in the front panel of the equipment allowing an easy
connection with a Local Maintenance Terminal (LMT).

The Network management Processor/External Interface Unit (NMP/EIU) is fitted into the rack. It
provides the network interface of the NORMARC LDB-103 DME equipment via an Ethernet connector.

These interfaces use standard HTTP and SNMP protocols over encrypted channels.

TIRX
Anlenmn

Anfenma AR
Probe Probe,

a1 a

vy Vv

DME o
Ao Dt Ao Ot

. .@: @ . _:-5_ ——  110/220VAC 50 Hz

TXU MTU MTU | MTU MTU TXU

| 110220VAC 50 Hz

aPs 240Ch
| | ' E#iJD,C:B
5 NMP/ - RS485
i = il 5
e e EIU £ ETH
5 s i TACAR s Modem
Haley Il A Rt irenace SITE Alaims:
= T 2 T }ﬁ
| ‘;Z ; - ! *;g_ 8.4
L I v I
Solid State Relay Outpiets 4 4 Solid State.  Opto Isclated
& NG/ & NGO Belays (GMU) Relay Qutpuis Inpits
4 MC 4 NO Relays (MTL) o
1 Kay Dut (NTL dant Fungti
o e Y i Kay Inputs
COY| 2 Ky Dutputs
2 Inputs (CRAL) 1 K:}:. wp::g

2 Inpets (MTUY
Figure 1.6-1: NORMARC LDB-103 DME EXTERNAL INTERFACES OVERVIEW

A detailed description of this interfaces and how to connect them is given in Section 6.4.7 (External
Wiring) and Annex A.2 (NMP/EIU Facilities).
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NORMARC LDB-103 DME PERFORMANCES

The performance parameters of the major system functions and the location and functions of all
system controls and indicators are given in the following tables.

1.71 System Performance
Table 1.7-1: SYSTEM PERFORMANCES
PARAMENTER VALUE
Model NORMARC LDB-103
Coverage 100 W Model > 60 NM
1 KW Model > 200 NM
Standard Compliance ICAO Annex 10
ICAO Doc 8071,
EUROCAE ED-57
CE marking
Aircraft Handling Capacity > 200 Interrogators
Module Hot Replacement Yes
System Reply Delay X Channel:
Nominal: 50 us
Adjustable: 35 us to 80 us
Step: 0.5 us
Y Channel:
Nominal: 56 us
Adjustable: 51 us to 80 us
Step: 0.5us
Reply Delay Time Stability -10 to -79 dBm +0.25 s
(TXP Accuracy) (37.5 m; 0.02NM)
-79 10 -94 dBm +0.5us
(75 m; 0.04 NM)
Operational Temperature —20 °C to + 60 °C for indoor installed parts
Status Indication Full Local and remote indication
System Monitoring (BITE) Complete System and LRU Monitoring by
microprocessor
Remote/Local Control Interface Ethernet
(RS-232 & RS485 as option)
Keyed LRUs YES
Dimensions 600 mm wide
600 mm depth
1467 mm high (33U)
19” Standard rack
Chapter 1
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1.7.2 AC Power Supply Performances

Table 1.7-2: AC POWER SUPPLY CHARACTERISTICS

PARAMETER VALUE

Configuration Triple redundancy:
Dual PSU;
Dual internal AC/DC conversion;
Dual battery banks.

Output Voltage Adjustment Range +21 VDC to +30 VDC

Output Current Rating 28 A max at +27VDC

Input Voltage Range +90 VAC to +276 VAC & Soft Start
Ambient Temperature Range -20°C to +60°C

Input Frequency 45 Hzto 70 Hz

Line Regulation <+0.1%

Load Regulation <+ 2%, 10% - 90% load step
Noise and Ripple <100 mVp-p up to 100MHz

Temp Coefficient, Output Voltage < 100 ppm/°C
Temp Coefficient, Charging Voltage  Programmable

Transient Response <2mS, 10% - 90% load step
Efficiency > 90% at normal conditions
Cooling Natural Convection
Protection

Over Current  Fold Back
Over / Under Voltage | Limit Current then Shutdown
Reverse Voltage Fuse
Over Temperature Reduce output then Shutdown

Management HTTP, SNMP

Control Programmable Limits:
Output Voltages & Current
Output Power
Alarm Limits
Start Mode & Start Delay

Alarms Programmable
Under & Over Voltages
Current Limit & Power Limit
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Table 1.7-3: EXTERNAL DC POWER SUPPLY CHARACTERISTICS

Technical Manual

NORMARC LDB-103 DME /

Radio Navigation Systems

PARAMETER

VALUE

Configuration

Dual external DC source

Input Voltage Range

Minimum Intput Current Rating

+21 VDC to +30 VDC
30 A at +27VDC

Line Regulation
Load Regulation
Noise and Ripple

Transient Response

<+0.1%

<+ 2%, 10% - 90% load step
<100 mVp-p up to 100MHz
<2mS, 10% - 90% load step

Protection
Over Current
Over / Under Voltage
Reverse Voltage
Over Temperature

Control

Alarms

Fold Back

Limit Current then Shutdown
Breaker

Reduce output then Shutdown

Programmable Limits:
Output Voltages & Current
Output Power
Alarm Limits
Start Mode & Start Delay

Programmable
Under & Over Voltages
Current Limit & Power Limit

6 Only for NORMARC LDB-103 DME Model .14 and Model .15
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Transmitter Performances

Table 1.7-4: TRANSMITTER CHARACTERISTICS

PARAMETER

VALUE

Power Output
(at cabinet connector)

Power Output Control

Frequency Range

> 100W (Low Power Model)
> 1KW (High Power Model)
Oto-4dB

Step: 0.25 dB

960 MHz to 1215 MHz

Frequency Stability
Frequency Control

Better than + 2 ppm (0.0002%)
By synthesizer

Channels

252 (126 X and 126 Y)
(spaced 1 MHz in accordance with ICAO Annex
10)

RF Pulse Spectrum

Pulse Shape

En-route (1KW):
47 dB @ 0.8 MHz
65dB @ 2 MHz
Terminal (100W):
37dB @ 0.8 MHz
55dB @ 2 MHz
Gaussian

Pulse Rise Time

Pulse Fall Time

Pulse Amplitude Stability
Pulse Width

Pulse Pair Spacing

2.50 (-1.00 +0.25) ps
2.50 (-1.00 +0.25) ps

2 95%

3.5£05us

X Channel: 12 +0.1ps
Y Channel: 30 +0.1ps

Peak power variation
(between constituent pulses)

<0.5dB

Pulse Repetition Rate

up to 7000 pps

Spurious Radiation
(between individual pulses)
Spurious Radiation

(out of band. 10 to 1800 MHz)

< -80 dB of Peak Output Power

< -40 dBm/kHz

CW EIRP <-10dBm

Output Impedance 50 Q

Squitter pulses 700 to 850 ppps
Squitter pulses with 90% load < 5%

Reply Efficiency 270%

Reply Priority 1. Identification Pulses

2. Reply Pulses
3. Squitter Pulses

Doc.N°: 0063400000100MAQO
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Table 1.7-5: IDENTIFICATION CHARACTERISTICS

PARAMETER VALUE
IDENT Signal ICAO Annex 10
Operation modes Independent/associated

Associates operation modes
IDENT Signal Pulse Rate
Transmission speed

Number of characters

Master/Slave
1350 = 10 ppps
< 8 words/minute
<4

IDENT Transmission

adjustable from 30to 45 s
Step: 1s

Dot length Adjustable from 0.1 t0 0.16 s
Step: 0.01's

Dash length 3 dots

Time between dots and/or dashes 1 dot £ 10%

Time between letters or numeral = 3 dots

Identification code group <10s

Keydown length <5s
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Receiver Performances

Table 1.7-6: RECEIVER CHARACTERISTICS

indra

PARAMETER

VALUE

Frequency Range

1025 to 1150 MHz

Frequency Stability
Frequency Control
Input impedance
Input Maximum Level

Transponder Sensitivity
Sensitivity variation

(Transponder rate: 0 - 90%
maximum load)
Automatic Sensitivity Variation

(TXP load > 90%)

Dynamic Range

Better than + 2 ppm (0.0002%)
By synthesizer
50 Q

Operational: -5 dBm
Survival: +20 dBm(1025 to 1150 MHz)

-94 dBm

<1dB

260 dB

-17 to -106 dBW/m?2 at TXP antenna

Adjacent Channel Rejection

(900 KHz) > 90 dB
Intermediate Frequency Rejection >85dB
Image frequency Rejection >75dB
Other Spuri Rejecti

er Spurious Rejection > 85 dB

(960 to 1215 MHz)
Receiver Bandwidth

Decoding

Decoder Rejection

Sensitivity variation with pulse
spacing

TXP Dead Time

Recovery time

Sensitivity Threshold variation
Sensitivity Reduction by CW
Efficiency reduction by CW

Short Distance Echo Suppression
(SDES)

Long Distance Echo Suppression
(LDES)

= 100 KHz (3 dB).

Necessary to meet accuracy specification
X Channel: 12 £ 1 s

Y Channel: 36 + 1 s

+2us

<1dB *1yps

>90dB %3 ps

Adjustable from: 50 to 150us

Step: 0.05 ps

< 1 dB at 8us of undesired pulses up to 60 dB
above threshold

<2 dB CW level 10 dB below sensitivity
<10% CW level 6 dB below interrogation level

YES

YES
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1.7.6 Monitor Performances
Table 1.7-7: MONITOR CHARACTERISTICS
PARAMETER VALUE
Configuration Two independent monitors with pulse
generator
TXP triggering <120 ppps
Decision Configurable: AND / OR
Alarm configuration Configurable  between primary and
secondary
Alarm delay <10s
Alarms Delay
Pulse Pair Spacing
Reply efficiency
Transmission Rate
Radiated Power
Transmitted Power
Receiver Frequency
Transmitter Frequency
Ident
Sensitivity (by means of reply efficiency)
Alarm Thresholds Configurable
Table 1.7-8: ALARM THRESHOLDS
PARAMETER VALUE
Delay (deviation) Nominal Value: 700 ns
Adjustable margin: 0 to 1000 ns
Step: 50 ns
Pulse Spacing (deviation) Nominal Value: 0.7 us
Adjustable margin: 0 to 1000 ns
Step: 50 ns
Reply efficiency Nominal Value: <70%
Adjustable margin: 0 to 100 %
Step: 1%
Transmission Rate Nominal Value: <700 ppps
> 4500 ppps
Adjustable margin: <400 to 1000 ppps
> 2000 to 5000 ppps
Step: 5 ppps
Radiated Power Nominal Value: -3dB
Adjustable margin: -1to -6 dB
(80/800W to 25/2500W)
Step: 0.5W
Chapter 1 Doc.N°: 0063400000100MAQ00
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Table 1.7-8: ALARM THRESHOLDS
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PARAMETER VALUE
Transmitted Power Nominal Value: -3dB
Adjustable margin: -1to -6 dB
(80/800W to 25/2500W)
Step: 0.5W
Receiver Frequency (deviation) Nominal Value: 10 ppm
Adjustable margin: 1 to 20 ppm
Step: 1 ppm
Transmitter Frequency (deviation) Nominal Value: 10 ppm
Adjustable margin: 1 to 20 ppm
Step: 1 ppm
Pulse Rise Nominal Value: 1.5 s
Adjustable margin: 1to 3.5 us
Step: 0.05 us
Pulse Decay time Nominal Value: 1.5us
Adjustable margin: 1.5to 3.5 ys
Step: 0.05 us
Pulse Width Nominal Value: 3.5pus
Adjustable margin: 2.5t0 4.5 ps
Step: 0.05 us
Constituent Pulses Power variation Nominal Value: 0.52 dB
Adjustable margin: 0.52 to 2dB
Step: 0.5dB
IDENT. Frequency (deviation) Nominal Value: <725Hz
> 758 Hz

Adjustable margin:

<745 to 800 Hz
> 500 to 740 Hz

Step: 1Hz
IDENT. Code groups length Nominal Value: > 10s
Adjustable margin: 1t0120s
Step: 0.01s
IDENT. Absence Nominal Value: >30s
Adjustable margin: 5to 100s s
Step: 0.01s
Nominal Value: <5s
>0.2s
IDENT. Key down period Adjustable margin: <0t00.9s
>0to5s
Step: 0.01s
Sensitivity Nominal Value: . -91 dBm
Adjustable margin: - 76 to -91 dBm
Step: 1dB
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Table 1.7-9: MONITOR SIGNAL GENERATOR PERFORMANCES

PARAMETER VALUE
Interrogation Signals ICAO Annex 10
Pulse Shape Gaussian
Pulse Rise Time 2.5+0.5ps
Pulse Fall Time 2.5 (+0.5 ps; -1 ps)
Pulse Amplitude Stability = 95%
Pulse Width 3.5+05pus

Pulse Pair Spacing

Peak power variation
(between constituent pulses)

RF Pulse Spectrum

X Channel: 12 £0.2ps
Y Channel: 30 +0.2us

<0.5dB

> 90% within 0.5 MHz centred on the
interrogation frequency

Remaining energy equally distributed on
both sides of 0.5 MHz band

Out of band spurious radiation
(10 to 1800 MHz)
(excluding 1039 to 1085 MHz)

< -40 dBm/kHz

Spurious Radiation
(between pulses)
Power Output Control

<-80 dBm

-10 dBm to -111 dBm

(at RXU connector) Step: 1dB
Accuracy: +1dB
Pulse Spacing Control Up to £ 3us
Step: 0.1 us

Frequency Control

Transmission Rate

(normal operation)

960 to 1215 MHz
Step: 100 kHz

up to 120 pps per monitor

Transmission Rate Control

0 to 10000 pps
Step: 10 ppps

CW capability

Yes

Frequency Stability

+1 ppm
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Control & Status Features

Table 1.7-10: LOCAL / REMOTE MONITORING FACILITIES

indra

PARAMETER

VALUE / LIMITS

Local Monitoring

LCP and/or laptop

Remote Monitoring
Connectivity
(with NMP)

Management
Access Management
Front Panel Status Indicators

Control
(including but not limited to)

Monitored Parameters
(system parameters)

Monitored parameters
(module parameters)

Monitored Parameters (Static)

Laptop (via NMP)
RS-232/RS485

RTC and cellular networks
Leased Lines/ Fiber optic
Radio links

Ethernet/VPN

HTTP / SNMP / SSH

Five password level protection
Beacon status
Maintenance

Power status

Battery status

Alarm status

Transmitter status
Configuration settings
On/Off — Changeover
Monitor bypass

RF Power level

Ident code

Ident code internal or external source.

Fault levels and internal thresholds
Alarm threshold levels
Power supply controls
Local/Remote

Beacon delay

Pulse pair spacing
Transmitted power
Efficiency

TX & RF frequency
Pulse characteristics
Radiated power
Transmission rate
Identity code

VSWR

Voltage Rails
Temperatures

Status

Power Supply

Hardware Built State
Software Built-State

Unit Status (Master or Slave)
Calibration Information
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1.7.8 Antenna Performances

Following, you can find the minimum recommended performances of antennas for the NORMARC
LDB-103 DME.

1.7.8.1 Directional Antenna

Table 1.7-11: MINIMUN RECOMMENDED PERFORMANCE -DIRECTIONAL ANTENNA

PARAMETER VALUE / LIMITS
Type Directional
Ll:[;gt:s§antenna and monitoring N female connector (protected by a rubber cap)
Frequency range 960 — 1215 MHz
VSWR < 1.6 (antenna input)
Gain 16 dBi
Impedance 50 Q
Coupling attenuation 25 + 3 dB (antenna/monitoring probes)
Beam tilt +4°+05°
R. F. peak power 10 kW; duty cycle 2%
Polarization Vertical
temperature range -30 °C to + 60 °C ambient
Wind load 600 N (at 160 km/h)
Max. wind velocity 200 km/h (incl. 1/ 2” radial ice)
Chapter 1 Doc.N°: 0063400000100MAQ00
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1.7.8.2 Omnidirectional Antenna

Table 1.7-12: MINIMUN RECOMMENDED PERFORMANCE — OMNIDIRECTIONAL ANTENNA

PARAMETER

VALUE / LIMITS

Type
Circularity
Frequency range

Polarization

Gain, main beam

Gain, horizon

Main beam elevation location
Power Handling capability

Omni-directional

+ 1 dB max on horizon

960 through 1215 MHz (no adjustments or tuning
required)

Vertically polarized

8 dBi, minimum

6 dBi, minimum

Between 2° and 5° above horizon

Up to at least 10 kW peak RF power at 3% duty
cycle

Impedance
VSWR

Vertical field pattern

Weather proofing

Antenna mounting

Wind loading
Monitor ports

Obstruction light (s)

Connectors RF
Environmental

Doc.N°: 0063400000100MAQ0
Rev.: B/6
Date: 31/07/2017

50 ohm nominal

Not greater than 2:1 (960-1215 MHz) measured at
end of low loss cable not exceeding 5 feet in length.

The radiation pattern of the antenna in the vertical
plane has a lobe of energy not less than 10 degrees
wide at the half-power points. The power gain at
angles between 6 and 50 degrees below the
horizon is lower than the power gain at the peak of
the major lobe above the horizon by at least 8 dB.
The power gain at angles between 6 and 15
degrees above the horizon is greater than a level
that is 20 dB below the power gain at the peak of
the major lobe above the horizon. The power gain
at angles between 15 and 45 degrees above the
horizon is greater than a level, which is 30 dB below
the power gain at the peak of the major lobe above
the horizon.

Entire Antenna, including all cable connectors is
weather proofed such that removal /replacement of
radome is possible without sealing compounds.

The configuration of the antenna base is such that
the antenna can be mounted directly or indirectly
through use of optional adapter (s).

Withstands without damage 100 mile per hour gusts

Two coupling probes for monitoring the signal
radiated by the antenna. Located within the radome.
50 ohm nominal impedance.

Optional dual, red lamp obstruction light fixture.
Connector is MS-3112E8-3P, 13 1/2'H x 12"W x
4"D 5.3 Ibs.

Type N Female, 3 each.

e Temperature, -50 to +70° C

. Humidity, 5 to 100%
Altitude, 0 to 10,000 Feet ASL
Ice Loading, 1/2" Radial Ice
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NORMARC LDB-103 DME CONFIGURATIONS

The NORMARC LDB-103 DME equipment is available in several standard configurations, depending
on RF power and primary power requirements.

. The basic transponder provides modulation and RF drive to a power amplifier assembly, which raises
the power output to either 100 W or 1kW.

Currently, the following different base models for the NORMARC LDB-103 DME System are available:

x

Chapter 1

PN 0063420000105 (Model .05): NORMARC LDB-103 DME 1kW — CEE 7/4 Convenience
Outlets.

PN 0063420000106 (Model .06): NORMARC LDB-103 DME 1kW — AS 3112 Convenience
Outlets.

PN 0063420000107 (Model .07): NORMARC LDB-103 DME 100W- CEE 7/4 Convenience
Outlets.

PN 0063420000108 (Model .08): NORMARC LDB-103 DME 100W — AS 3112 Convenience
Outlets.

PN 0063420000114 (Model .14): NORMARC LDB-103 DME 100W — AS 3112 Convenience
Outlets & DC Supply Option.

PN 0063420000115 (Model .15): NORMARC LDB-103 DME 1kW — AS 3112 Convenience
Outlets & DC Supply Option.

PN 0063420000131 (Model .31): NORMARC LDB-103 DME 100W — CEE 7/4 Convenience
Outlets & Frontal RF Measurement Panel.

PN 0063420000141 (Model .41): NORMARC LDB-103 DME 1kW — CEE 7/4 Convenience
Outlets & Frontal RF Measurement Panel.
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2. SECTION 2 - TECHNICAL DESCRIPTION

21 INTRODUCTION

The Distance Measuring Equipment (DME) Ground Beacon NORMARC LDB-103 series equipmentis
designed and manufactured to meet the specifications outlined in ICAO Annex 10 [AD.1], ICAO Doc
8071 [AD.2], EUROCAE ED-57 [AD.3] requirements. Its main function is to provide automatic answer
to DME interrogators, giving precise distance information through the reply to interrogations from
airplanes under its coverage area, tuned in its working channel. The NORMARC LDB-103 series
equipment is capable of operating in the 252 possible X/Y DME/N channels.

The NORMARC LDB-103 DME series equipment has been designed using digital techniques in timing
and waveform generation circuitry, and analogue techniques in power amplifying circuits. Timing and
frequency generation by direct digital synthesizer are derived from a single stable temperature-
compensated crystal clock circuit which ensures accurate clocking of all critical time-dependent pulse
generation and measurement circuits.

The equipment employs state of the art technology ensuring high reliability in order to satisfy the
highest requirements. Fundamental to the design concept of this unit are integrity, reliability, and
maintainability. The equipment allows the access for control and status from local and remote
terminals.

The NORMARC LDB-103 DME series equipment has been developed following a modular design
based on logical functional block concepts. All the functionalities are grouped in different modules,
being easy to follow the signal flow in the equipment. Its modular design plus its powerful BITE and
intensive use of digital techniques make easier the operation and maintenance of the equipment.

The NORMARC LDB-103 DME is available in two different levels of nominal output power: a terminal
DME with a 100W amplifier and an en-route DME with a 1 KW amplifier. In both configurations to
control the output, power is possible by adding a gain from 0 to -4 dB with a 0.25 dB step.

It is possible to update a terminal DME (100W) to an en-route DME (1kW) plugging an extra module
into the rack (high power amplifier) with its additional hardwires.

The DME beacon is configured for dual operation. A dual equipment configuration of two identical
electronic equipment sets is housed in a single 19’ cabinet, operating into one antenna system via
changeover relay. There is sufficient space within the 33U cabinet to store the backup batteries for up
28 hours (100 W model) or 11.5 hours (1 kW model) of operation (27000 ppps).

A DME system consists of the following different parts or blocks:
x  NORMARC LDB-103 equipment cabinet (High Power or Low Power).
x  DME Antenna.
x  LMT (Local Monitoring Terminal).
x  NMP (Network Management Processor).

x  RMM (Remote Maintenance and Monitoring).
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Main functions of the DME equipment are:
x  Detection and analysis of interrogation pulses
x  Signal processing related with receiver function
x  Reply generation and timing
x  Squitter generation
x  |dentity transmission
x  Transmitted pulse shape control

x  Exchange of data with NMP/EIU (Network Management Processor/External Interface Unit)
for Local and Remote access

x  Monitor functions

DME Antenna

LDB-103
DME

ETH

NMP/EIU RMM

Serial
Modem

Figure 2.1-1: NORMARC LDB-103 DME SYSTEM BLOCK DIAGRAM

2.2 MAIN FEATURES

Among the salient characteristics of this new generation NORMARC LDB-103 DME series equipment
are:

x  State-of-the-art technology design philosophy.
x  Generation, modulation and transmitter control totally performed in a FPGA (not need SW).
x  Continuous integrity monitoring performed totally performed in a FPGA (not need SW).
x  Integrity and Local alarms no need SW to interpret states and demodulated data.
x  Extensive use of digital technology:
o Digital Radio Techniques.
o Digital Signal Processing.
o Control and programming by FPGA technology.
x  To control the output power is possible by adding a gain from 0 to -4 dB with a 0.25 dB step.
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x  High level of redundancy: receivers, transmitters, integrity monitors, control modules and
power supplies.

x  Operational modes: Hot and Warm standby both in operational state.

x  Extensive Monitoring and BIT (Built-In-Test) facilities to allow continuous, automatic testing
and fault diagnostic down to LRU level.

x  All modules are hot swappable without damage.
x  Compact and modular mechanical design.
x  Acabinet 19’:

o Rack height 33U max.

o Subrack modules IEC 60297.

o Internal battery allocation. The hours of operation for a system at 2700 ppps are at
least:

e 28.3 hours for 80% DOD (100 W model)
e 11.5 hours for 80% DOD (1 kW model).

x CE marking certified product, fully compliance with the requirements of the applicable
European Directives:

o Directive 2014/53/EU Radio Equipment [AD.4].

o EMC: ETSIEN 301 489-1 V1.9.2 [AD.5].

o Safety:
= EN 60950-1:2006 /CORR:2007/A11:2009 /A1:2010 /A2:2013 [AD.6].
= AS/NZS 60950.1:2015 (IEC 60950-1:2005 Ed.2.2) [AD.7].

o EMF: EN 50385:2002 [AD.8].

o SW certification: ED-109A [AD.9].

x  Three level redundant power Supply configuration: Dual Power Supply Units (PSU), one per
each single DME equipment; two, up to four, redundant AC/DC converter modules per PSU
in current sharing configuration; and dual battery banks with advanced battery facilities:

o Battery type: +24VDC maintenance free.

o Battery Temperature compensation.

o Battery equalization and charging management.
o Battery monitoring.

o Advanced alarm management and power safe facilities allow improved operational
efficiency when condition changes and rotate.
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x  Monitoring:
o Standard configuration with 2 independent monitors.
o Monitor auto-diagnosis test.

x  High performances:
o Accuracy (typical): 30 m.
o Carrier frequency stability: + 2 ppm, temperature and life without adjustment.
o Solid-state amplifiers design, efficient and reliable.
o Hardware based monitoring function.

x  Automatic calibration and commissioning facilities.

x  Non-specialized test equipment needed for installation.

x  Environmental requirement based on MIL-810-F as guidance.

x Local LCD display and control panel for system status indication, basic controls and
measurement data indication of transmitter and monitor.

x  Open standard approach of Indra’s RMM system allowing integration of the navaid elements
into the operators existing or preferred management platform. The use of SNMP Version 3 in
the navaid equipment provides reliable connection orientated notifications, as well as the
enhanced security this version offers.

x  Local and Remote Control and Monitoring Management facilities. HTTP/SNMP standards
protocols facilities to integrate directly into a National monitoring network.

x  Global Connectivity for Control and Management. Local/Remote Control Interface Ethernet,
LAN connectivity RS-232 / RS485.

x  User-friendly interface.

23 SIGNAL FLOW

Interrogation signals from an aircraft are received by the DME antenna, which is connected to the
Relay Control Unit (RCU). The RCU has an internal radiofrequency relay that drives the signal to the
proper TXP through the Radiofrequency Shelf (RFS). The Radiofrequency Shelf is a completely
passive module based on radiofrequency couplers and splitters that interconnects all the modules in
the equipment. The received signal from the RCU pass through the direct path of two internal couplers
of the RFS and goes directly to the input of the High Power Amplifier - HPA (in case of a High Power
DME) or to the input of the Transmitter Unit - TXU (in case of a Low Power DME). HPA and TXU
implement the duplexer functionality enabling the connection of the receiver and the transmitter to the
main antenna. Once the signal passes though the duplexer it feeds directly the input of the Receiver
Unit (RXU).

The Receiver Unit (RXU) detects and decodes the received interrogations and sends a trigger signal
to the Transmitter Unit (TXU) as a result of a valid interrogation decoding. Also, the RXU is
responsible of the Local Oscillator (LO) generation, sending a Carry Wave (CW) signal to the
Transmitter Unit (TXU). This CW signal matches the reply frequency.
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With the trigger signal and the CW received from the RXU, the Transmitter Unit (TXU) generates a
100 W valid DME reply that matches the reply delay of the selected channel on the equipment. The
TXU also adds squitters and identity pulses to the transmitted signal.

In case of a High Power DME the HPA has to be fitted in the subrack and it amplifies the 100W output
signal of the TXU to nominal power of 1 KW. In this case, the TXU acts as a driver of the High Power
Amplifier (HPA). This output signal (100W for a Low power DME or 1 KW for a High Power DME) is
again transmitted to the Radio Frequency Shelf (RFS) and pass through the direct path of two internal
couplers. This signals travels through the RF relay of the RCU and feeds the antenna sending the

reply signal to the air.
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Figure 2.3-1: NORMARC LDB-103 DME SIGNAL FLOW DIAGRAM
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2.4 CABINET DESCRIPTION

The NORMARC LDB-103 DME is designed to be mounted in a standard 483 mm (19-inch) rack type
rack. The dimensions of the rack for DME racks are 1600 mm (33U) high by 560 mm wide by 600 mm
depth. The 33U high and 19” wide cabinet has lockable front and back doors (both doors perforated

for optimum airflow).

The cabinet together with locations for modules is shown in Figure 1.5-1 and Figure 1.5-2.
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241 Modules Arrangement

The arrangement of the NORMARC LDB-103 rack fully fitted with electronics equipment is shown in
the Table 2.4-1. The modules that are contained in the cabinet are listed from top to bottom, left to
right.

The LCU subrack located at the top, houses the Local Control Unit itself on the LHS and the Relay
Control Unit (RCU) on the RHS. The LCU subrack is screwed to the rack and is 3 rack units (267 mm)
high. Behind the LCU subrack, there are two RF Shelf, including all directional coupler(s), dividers and
other RF circuitry. The HPA module is deployed only in the 1kW transponders. Unused space in the
6U subrack is covered with blank panels in the 100W transponder.

The AC power supply/battery charger each occupies 2 rack units (89 mm) height, and is 240 mm
depth. If standby batteries are used, there is sufficient space within the cabinet for dual 24Volt supply
each having 90AH capacity. These are designed to operate a warm stand-by system for up 28 hours
(100 W model) or 11.5 hours (1 kW model) of operation (27000 ppps) without AC support. For higher
capacity, the batteries are housed in a separate, ventilated enclosure, which may be either inside or
outside the main equipment shelter.

Table 2.4-1: NORMARC LDB-103 DME MODULES ARRANGEMENT

7 Only for NORMARC LDB-103 DME Model .31 and Model .41
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LOCATION MODULE PART NUMBER NOTE
3U SubRack LCU 0063420003100 | Local Control Interface
fromLtoR | RCU 0063420003200 = Relay Control Unit
OUTPUT SAMPLES FRONT PANEL’ 0063420008000 @ Output Samples Front Panel
HPA A (only High Power configuration) 0063420004500
TXU A 0063420004400
System #1 (LHS group)
RXU A 0063420004300
Default Main DME equipment
MTU 1 0063420004200
6U SubRack CMU 1 0063420004100
fomLtoR | cMmU 2 0063420004100
MTU 4 0063420004200
System #2 (RHS group)
RXU B 0063420004300
Default Stand-By DME equipment
TXU B 0063420004400
HPA B (only High Power configuration) 0063420004500
Utility Space N/A
PSU A System #1 0063420005000 Power Supply System #1
PSU B System #2 0063420005000 @ Power Supply System #2
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Network Management
NMP/EIU 0063420006100 Processor/External Interface Unit
AC Input Box 006342000130X  Main Power Supply Interface
Battery Compartment N/A
DC Power Kit® 0063420006600 Battery Reversal Protection.

2.5 MODULE INTERCONNECTION

An asynchronous Master/Slave RS485 bus interconnects the different modules to set, extract and
upload configuration and/or operating data. There is only one RS485 bus between all modules.

The Control and Monitoring Unit (CMU) primary role is to gather information from each module in the
system. There is only one Master device on the bus, with all other modules being Slaves. By this, it is
meant that only one device is able to initiate data transfers, and all other devices wait to be ‘polled’ by
the master.

In a DME system there are two CMUs. Which CMU becomes the Master device on the RS485 bus is
resolved in the following way:

x  Upon power-up, or after a reset, each CMU determines if it is inserted into the Left, or the
Right side. The CMU on the Left sub-rack waits a user-defined period. The CMU in the right
sub-rack also waits for a higher user-defined period.

x  If no poll-requests are observed on the RS485 bus by the CMU at the end of its timeout, the
CMU automatically becomes the Master device by initiating poll requests. Thus if both CMUs
were powered on, or reset, at the same time, the Left CMU becomes the Master device if
these timeouts are left in their default states.

x  The Master CMU stays as the bus Master until it fails to get responses from more than 50%
of the modules in both systems. In this instance, it stops polling for one second (user
settable) before starting the normal timeouts mentioned in the previous paragraph. If poll
requests are observed in this period, the CMU assumes it is no longer the Master CMU, but
instead the Standby CMU.

x A Standby CMU automatically becomes Master CMU, if it sees an absence of poll-requests
for more than 1 second (by default). This period is also user-settable.

8 Only for NORMARC LDB-103 DME Model .14 and Model .15
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2.6 MODULE IDENTIFICATION

Each physical module in the equipment has a unique identification code.

This code is labeled on the module and also is able to be accessed by poll requests on the RS485 bus
that interconnects all the units in a system.

Each poll response in the bus includes the module's unique identification code, and in this manner, the
Control and Monitoring unit always knows if a module in a system has been swapped by a new one.

2.7 BUILT-IN-TEST (BIT) AND ALARMAS OUTPUTS

The NORMARC LDB-103 is provided with auto-diagnosis capability. Each part of the DME system is
provided with a diagnosis system (BIT) for a rapidly identification of malfunctions and faulty elements.

The BIT (Built-In-Test) consists of the following three levels:

x  Power-up BIT (PBIT). After being energized, the DME starts the PBIT, ignoring any
command to change to other mode of operation. When finished, the DME operates as
commanded.

x  Continuous BIT (CBIT). Automatically performed when PBIT finishes, it does not interfere in
the normal operation of the system. The CBIT does not require to be commanded.

Every module plugged into the system is capable of generate alarm signals. The kind of alarms
generated depends on the module.

Every module plugged in the 6U subrack is able to generate both primary and secondary alarms, with
the exception of the Control and Monitoring Unit (CMU), which is only able to generate Secondary
Alarms. These alarms are read by the Relay Control Unit (RCU) to select the transponder connected
the antenna (On air transponder).

There are three kind of primary and secondary alarm signals:
x TXP alarm
x  Local Monitor Alarm

x  Executive Alarm.

The TXP Primary Alarm signals are implemented by connecting a single data line to each module of
the transponder (HPA, TXU and RXU). A TXP Primary alarm is generated by driving this data line to
ground. If the TXP primary alarm is not asserted, the line is leave in an undriven state.

The Relay Control Unit (RCU) has a pull-up on the TXP Primary Alarm signal and is the one that read
the status of the signal.

The TXP Secondary Alarm signal is implemented in exactly the same way.

As part of the Monitor Transponder Unit’s (MTU) Built-In-Test facilities, the MTU module is capable of
generate an independent LOCAL Primary Alarm or Secondary Alarm. It does this by pulling one or
both of these lines to ground in the same way as TXP alarm signals. These alarm signals are
independent, not being connected in an or-wired bus like the TXP alarm.

As well, the Monitor Transponder Unit (MTU) is able to generate EXECUTIVE Primary and Secondary
Alarms based on the radio signal that it is monitoring.
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Consequently, the EXECUTIVE Primary and Secondary Alarms that are produced as a result of the
problems detected in the TXP generated signals are separated from the alarm signals that arise from
the TXPs. These signals have the same characteristics that the Local Monitor Alarms.

The Relay Control Unit (RCU) reads all the primary and secondary alarm signals described above and
makes the decision of which transponder connect to the antenna. This unit also is able to generate
primary and secondary alarm signals, connecting them to the TXP or-wired alarm bus.

Note that in a DME system there are two independent TXP alarm buses, formed by two different
signal. Each transponder have its own primary TXP alarm bus and its independent secondary TXP
alarm bus.

2.8 LOCAL AND REMOTE CONTROL

The beacon has been designed for unattended operation and is able to be controlled and monitored
from a local or a remote location.

The management and control of the equipment are done by standardized protocols HTTP and SNMP
over encrypted channels.

Control of the parameters can be performed in these ways:
x  Local Control
o Basic Control
o Extended Control
x  Remote Control

o Extended Control

Local Control is done in front of the equipment and can be basic or extended. Remote Control is
performed from remote and is extended.

Basic control is done through buttons on the Local Control Unit (LCU) touch screen display. For more
information see LCU description (3.4). These buttons performs basic control functions (for example the
switch on and switch off of each transponder in an equipment) to the user in an easy an intuitive way.
These buttons are focused to facilitate maintenance works and to supply high-level control of the
equipment.

To make a more powerful control of the equipment is necessary to make use of the extended control.
An extended control of the beacon is performed through a laptop connected by a network cable to the
front panel of the equipment (Local Control), or by network connections thru the NMP/EIU module.

Remote control can be performed by a connection accomplished by multiple means including dial-up
modem, leased-lines, radio, IP-based virtual private network (VPN), Ethernet, and cellular networks.

A control access management based on five access levels is implemented so that only one user at
once obtains the equipment control.
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29 TESTABILITY
Each module has been designed for testability.

Where possible, each pin of relevant components can be tested for Stuck at One or a Stuck at Zero
fault.

An extensive BITE system is incorporated into each module.

All relevant parameters including rail voltages, temperatures, current values of parameters, are
measured and compared to preset limits.

Appropriate alarms are next flagged as needed. Information thus available are reported either when
polled periodically or whenever requested.

At a higher level, polled or reported information is logged to provide operational history of the
equipment over a period of time.

2.10 PRODUCT LIFE SPAN
The Indra DME has been designed for supported operation until at least the year 2030.

Where single-sourced critical components have been used, certificates have been obtained from the
manufacturers to guarantee availability through to 2030, or that an obsolescence plan is provided.

2.11 STATIC DISCHARGE INMUNITY

All backplane and front panel connections involving signals (not power) have static discharge immunity
according to EN61000-4-2 [RD.3].

212 ACCESS SECURITY POLICY

The equipment operation is guarded against inadvertent changes to its intended operation with
password security. There are five levels of password accessibility to the equipment.

These are:
x  Viewer
x  Operator
x  Manager
x Installer

Administrator

x

At each of the five operation levels, one of the four levels of password complexity may be invoked.

As the equipment is accessible via communication network, the concept of local or remote control is
no longer clear-cut.

For example, an operator may be physically present at the site but may get access to the equipment
via a WAN terminal, while another operator may be located at the Control Room, many kilometers
away, but may access the equipment via a LAN terminal using dedicated cable or a radio link.
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To eliminate the possibility of having more than one operator modifying operational parameters at the
same time, the user simply select the ‘single user’ option.

The allocation of priority to a particular operator whether local (LAN) or remote (WAN), has user-
settable automatic time-out.

These are explained in more details in Section 4.5 OPERATION INFORMATION.

213 SUSBSYSTEMS DESCRIPTION

2.13.1 Introduction

To enable an easier understanding of the NORMARC LDB-103 DME system, the description is split
into six subsystems:

x  Transponder subsystem.

x  Relay control subsystem.

x  Antenna subsystem.

%  Monitoring subsystem.

x  Management & Control subsystem.

x  Power Supply subsystem.

Figure below provides an overview of the NORMARC LDB-103 functional block diagram.
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e

Figure 2.13-1: NORMARC LDB-103 DME FUNCTIONAL BLOCK DIAGRAM

2.13.2 Transponder Subsystem

The transponder subsystem is the core of the DME. It is responsible for the reception and decoding of
the interrogation signal as well as generation and amplification of the navigational signals up to the
required power levels to distribute them through the antenna subsystem.

The transponder functional block is divided into three different modules:

x  Receiver Unit (RXU) which manages all reception processes, making use of digital
techniques as FPGA and DDS technology.

x  Transmitter Unit (TXU) which manages pulse generation processes, assuring the correct
pulse shape characteristics and amplification up to 100 W. This module also makes use of
digital techniques as FPGA and DDS technology.

x  High Power Amplifier (HPA), which amplifies the TXU output signal up to 1 kW (only in high
power models).
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2.13.3 Relay Control Subsystem

The relay control subsystem consists of only one module: the Relay Changeover Unit (RCU).

In a DME, the Relay Control Unit (RCU) primary role is to analyze local alarms from each DME
system, as well as the alarms from the Monitor Transponder Units (MTUs), and based on that
information decide which, if any, system should be connected to the antenna.

This subsystem is based on a FPGA HW platform, not making use of any software in the changeover
and shutdowns processes.

The RCU module can be set:

x  To changeover between channels in a periodic fashion, configured by the user;

x  To inhibit alarms, preventing system from changing over or from shutting down due to a
persistent fault;

x  To evaluate AND / OR user-selected combinations in assessment of fault conditions;

x  To enable maintenance mode.
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Figure 2.13-4: RELAY CONTROL SUBSYSTEM

NOTE: MTU2 and MTU3 are not presented in the default configuration

2.13.4 Antenna Subsystem

The NORMARC LDB-103 Antenna subsystem composes of two modules, the Radiofrequency Shelf
(RFS) and the DME Antenna.

The Radiofrequency Shelf (RFS) is a completely passive module, which supplies radiofrequency
connectivity between the different subsystems.

The DME antenna allows the reception and transmission of the DME navigational signals with the
proper radiation pattern as well as it supplies two monitor probe ports.
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2.13.5 Monitoring Subsystem

The Monitoring subsystem consists of a number of Monitor Transponder Units (MTUs) which is
dependent on the DME configuration. A DME is able to accommodate up to two independent monitors.

This subsystem first simulates a distant aircraft sending DME interrogation signals. It then analyzes
the subsequent replies of the DME beacon, determining whether the main parameters of the
transmitted signal are within pre-set tolerances. A dedicated alarm signal is driven in response to this
result as well as other conditions. This signal disables the power supply to the final radiofrequency
amplifiers in the Transmitter Unit (TXU) and High Power Amplifier (HPA) and hence stops the radiation
of signal into space. Combinations of AND/OR voting settings are also allowed.

The monitoring capabilities form parts of the elements that ensure the safety of the navigation signal.
The processing involved in order to determine if a navaid signal is invalid, is performed using only
digital hardware FPGA technology. It is implemented by means of independent hardware. No
processors or software is used in this part of the processing.

The Monitor Transponder Units (MTUs) makes use of the coupled signals provided by the
radiofrequency shelf and the DME antenna.

Diigital Board
Calibeation
Tahl . B
e DAC » Interrogator P S
® W s
FRGA Matrix

C#Lh;?: - Anfenna

: —Cl Probe

ADC < Receiver I

Figure 2.13-5: MONITORING SUBSYSTEM

2.13.6 Power Supply Subsystem

The power supply distribution is performed by two Power Supply Units (PSU). A PSU with two
rectifiers provides enough power in a DME system, while only one rectifier is needed for each
transponder.

The Power Supply Unit has these major functions:

x  To provide power to the system;

x  To monitor the voltage rails produced as well as mains power status.

x  To control the charge state on the backup bank of sealed lead-acid batteries;

x  To automatically drain power from the battery bank when mains power is removed;

x  To generate the signals required for BIT purposes (monitored processes include rectifier
status and communication, battery capacity and charge, battery temperature, charge current,
output voltage and load current).

Doc.N°: 0063400000100MA00 Chapter 2
Rev.: B/6
Date: 31/07/2017 Page 57 of 314



indra

Technical Manual

NORMARC LDB-103DME / Radio Navigation Systems

The PSU module arrangement is a N+1 parallel configuration to share the load of each single DME
TXP. The standard configuration for a PSU module provides one (1) (but up to four (4)) redundant hot-
swappable rectifiers. Each one of this rectifier modules is capable of supply enough power to operate
each single TXP.

Thus, the power supply subsystem provides a high level of reliability due to its design redundancy.
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Figure 2.13-6: POWER SUPPLY UNIT (PSU) FUNCTIONAL BLOCK DIAGRAM

A network (Ethernet) interface allows external management and control of the power supply units by
utilizing TCP/IP technology through a Network Web Server or a Simple Network Management Server
(SNMP).

The PSUs also control the charge state on a backup bank of sealed lead-acid batteries.

2.13.7 Management & Control Subsystem

This functional block is subdivided into two subparts, unit or blocks, hardware and software, to
configure the system and also, monitor its performance for either Local or Remote Management
Monitoring (RMM):

x  The Control and Monitoring Unit, the CMU.
x  The Remote Management Monitoring, named as RMM.

The CMU is the principal access point for the other subsystems.

The primary function of the CMU, when a system powers up, is to gather (and possible distribute)
configuration and status data from each module in the system. It also allows local and remote access
to operating parameters. The CMU polls performance data from each module in the system regardless
is on operational or on standby status.
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Although a CMU fails, this fact does not impact the DME system's ability to generate the appropriate
signals for guidance operation, nor in the ability of the Monitor and Relay control subsystem to detect
faults and shut-down the system upon a failure.

The CMU is duplicated for redundancy: One CMU acts as default master assuming the responsibility
for monitoring both Main system and Standby system, including the other CMU. The other CMU listens
to all polling activity and record all data observed on the common serial bus.

The CMU also support monitoring, calibration and installation activities, because Software in the CMU
is able to enable the Monitor Transponder Unit (MTU) to generate custom test signals. The CMU
processes and/or reads the data extracted by the MTU as a consequence of the signals being
generated by the transponder as a reply to the MTU interrogation signals.

The Management and Control subsystem allows command and control of all navaids at a specific site.
Likewise, It regularly collects operational and equipment status information to be stored and analyzed
in order to detect parameters varying outside drift and alarm limits (and if so, to provide notification to
the Monitoring Centre).

This functional block includes:

x  The managed elements in the LDB-103, which support both SNMP and HTTP servers as the
management protocols, inside the CMU modules.

x  The Local Control Unit (LCU) to provide a Human Machine Interface.

x  The Network Management Processor/External Interface Unit (NMP/EIU), to provide the
gateway between the navaid equipment and the remote site communications as well as
protocol support for legacy navaids.

x  The Local Monitoring Terminal, when used, located at the Navaid Site.

x  The Remote Management and Maintenance subsystem (RMM), including Remote Control
and Status Unit(s) (RCSU) and Remote Status Unit(s) (RSU) which, may be located in the
ATC area, to provide control, status and availability of the navaids.

The Communications Subsystem consisting in modems at both sites, if needed, including optional line
terminators against transients.

The purpose of the NMP/EIU is to provide a common management interface to various equipments.
The range of equipment includes:

x  Existing equipment mostly managed using proprietary protocols access via serial port.

x  New equipment managed using standard protocols accessed by Ethernet interface where
possible.

x  Third party equipment managed with either standard or proprietary protocols accessed by
either serial or Ethernet interfaces.

The NMP/EIU can also collect site-specific alarms and provides the multiple communication interfaces
for remote connection, such as traditional leased-line, radio and dial-up modems as well as cellular
modems and direct Ethernet connection. The NMP/EIU module communication interface can be
considered as the Wide Area Network (WAN) interface.
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CONTROL TOWER

Figure 2.13-7: MANAGEMENT AND CONTROL

Chapter 2

Page 60 of 314

Doc.N°: 0063400000100MAQ0
Edic./Rev.: B/6
Date: 31/07/2017



indra

Technical Manual

NORMARC LDB-103DME / Radio Navigation Systems

3. SECTION 3 - DETAILED DESCRIPTION

3.1 INTRODUCTION

Each single DME beacon consists of a Control and Monitoring Unit (CMU), one or two Monitor
Transponder Units (MTU), a Receiver Unit (RXU), a Transmitter Unit (TXU) and a Power Supply Unit
(PSU). In case of an en-route DME (1KW), space in the cabinet is available to fit a High Power
Amplifier (HPA) to provide the additional RF amplification.

Two single DME beacon are used to build up a dual redundant system, both fitted within one cabinet
that still has space for the back-up batteries.

Common parts for both single beacons consist of three other modules:
x  The RFS (Radiofrequency Shelf) supplies radiofrequency connectivity between modules.

x The RCU (Relay Control Unit) makes the decision of perform a changeover between TXPs
and includes the transfer switch.

%  The LCU (Local Control Unit) which provides a Human Machine Interface, giving access to
status information and basic control functions.

There are no physical differences between the Main System and the Standby System in a NORMARC
LDB-103 DME, and the user is able to assign either system to be the ‘Main’ system.

The Radio Frequency Shelf (RFS) provides RF connectivity between the antenna and the two
transponders, and radiofrequency connection between transponder and monitors.

The Relay Control Unit (RCU) is responsible of deciding which transponder is the better one in order
to connect it to the antenna, assuring a continuous operation of the system with the better signal in
every moment. The RCU accepts alarm information from both transponders and based on this alarm
information connects either the Main or Standby transponder to the antenna.

While Receiver Unit (RXU) performs the reception tasks of the transponder, like filtering and
amplification of the received signal and digital signal processing, Transmitter Unit (TXU) performs all
the tasks related with signal generation, pulse shape control and radiofrequency amplification up to
100W.

In case of an en-route DME, it is necessary to add an extra module namely the HPA (High Power
Amplifier) which amplifies the radiofrequency signal up to 1 KW with the TXU in this case acting as a
driver.

Two Monitor Transponder Units (MTUs) are used, to ensure the proper operation of the system.

Association between MTUs and transponders is soft, with all the monitors being able to make a
supervision of both transponders. Each monitor receives signal from both transponders. With this
configuration, it is possible to improve the reliability and continuity of service for the system with
judicious management of this functionality.
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The Relay Control Unit (RCU) makes the decision of performing a changeover between transponders,
using a predetermined combination of monitor alarm evaluations with an AND or an OR logical
function.

The Control & Monitoring Unit (CMU) acts as the master in the RS 485 bus, which interconnects most
of the DME modules and gathers module information. In addition to this functionality, the CMU is the
main door for the system, acting as the external interface for Local and Remote access (in this case
via the NMP/EIU).

3.2 RADIOFREQUENCY SHELF (RFS)

3.21 Functional Description

Radio Frequency Shelf (RFS) primary function is to provide radiofrequency connectivity between the
antenna/dummy load and the modules of the transponder.

The RFS unit performs the following functions:
x  RF connectivity between the antenna/dummy load and the modules of the transponders.

x  Radiofrequency connection between transponder and monitors.

This module is completely passive and do not have any intelligence. It is formed by radiofrequency
couplers and splitters.

Figure below shows the functional block diagram of the Radiofrequency Shelf (RFS with all their
radiofrequency ports.

Monitar honitor
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‘ Pulze Pulz2
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Figure 3.2-1: RFS FUNCTIONAL BLOCK DIAGRAM
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Radiofrequency connection between monitors and transponders is done through the RF shelf,
connecting both transponders to the four possible monitors plugged into the system.

External radiofrequency ports of the RF Shelf are:

x  RCU/Antenna Ports
o TXPA
o TXPB

x  Monitor Probes (x2) (connected to antenna)

x

TXP ports (x2)
o TXP

x

Monitor ports (x4)
o Antenna monitor probes
o TXPA
o TXPB

NOTE: MTU2 and MTU3 are not presented in the default configuration, so its
corresponding inputs and outputs are unused and should be terminating with 50
ohms.

3.2.2 BIT Facilities and Alarm Management

Since the RF Shelf is a completely passive module, it is unable to assert any alarm and it does not
generate any BIT signal.

3.2.3 Programming and Control Information
RF Shelf is not connected to the RS485 bus.

3.24 Mechanical Details

Radiofrequency Shelf circuit is based in strip line technology. Strip line technology uses a flat strip of
metal, which is sandwiched between two parallel ground planes. The insulating material of the
substrate forms a dielectric. The width of the strip, the thickness of the substrate and the relative
permittivity of the substrate determine the characteristic impedance of the strip, which is a
transmission line.

In RFS unit, substrate used is AD255A, two layers of which are sandwich clamped between two
aluminum carriers. Twelve SMA coaxial launches are edge fitted to the aluminum housing.

Next Figures shows the DME RFS module.
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Figure 3.2-2: RFS ASSEMBLY
Dimensions: 230 x 100 x 13 mm, approximately
Weight: 0.7 Kgs, approximately.

Allocation of connectors is given the following table:
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REF SIGNAL NAME IIo ORIGIN DESTINATION
J1 PILOT 0 RFS RXU
J2 TRANSFER_SWITCH O/l RFS/RCU RCU/RFS
J3 ANTENNA_PROBE | ANTENNA RFS
Ja X | TXU RFS
J5 RFS_l/O_1 /0 RFSA/RFSB ~ RFSB/RFSA
J6 MTU2_A ol RFS/MTU2 MTU2/RFS
J7 MTU1_A ol RFS/MTU2 MTU2/RFS
J8 MTU2_B ol RFS/MTU1 MTU1/RFS
J9 RFS_l/0_2 /0 RFSA/RFSB  RFSB/RFS A
J10 MTU1_B ol RFS/MTU1 MTU1/RFS
J11 MTU2_ANTENNA 0 RFS MTU2
J12 MTU1_ANTENNA o RFS MTU1

NOTE: The transfer switch and dummy load for a DME are not part of the RFShelf
Module. They are allocated into the Relay Control Unit (RCU).

3.2.5 Front Panel Details
N/A
3.2.6 Hardware Implementation

Radiofrequency Shelf (RFS) is fitted at the back of the cabinet where it is readily accessible to the RF
1/0O ports of the MTU, RXU, TXU and HPA.

It does not have any front panel.
3.3 OUTPUT SAMPLES FRONT PANEL®

3.3.1 Functional Description

The sample panel offers the possibility to monitor the antenna signal and the two-probe antenna signal
through a signal analyzer.

9 Only for NORMARC LDB-103 DME Model .31 and Model .41
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This sample is obtained directly from the DME antenna output. The signal goes thought a directional
coupler of 30 dB and an attenuator of 10dB, being the obtained sample attenuated 40 dB.

Therefore, on the one hand if the equipment is a NORMARC LDB-103 DME 1 kW, the obtained
samples have values around 20 dBm, but on the other hand for a NORMARC LDB-103 DME 100 W
the samples are around 10 dBm.

Table 3.3-1: SIGNAL LEVELS

TYPE OF DME | SIGNAL LEVEL (dBm) | ATENUATTION (dB) | SAMPLE LEVEL (+ 3 dBm)
1kw +60 30+10 20
100 W +50 30+10 10

. Transfer

k ;"‘ L‘Al Switch /

Doc.N°: 0063400000100MAQ0
Rev.: B/6
Date: 31/07/2017

Figure 3.3-1: BLOCK DIAGRAM OF ANTENNA SAMPLE
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Figure 3.3-2: COUPLER AND ATTENUATOR PLACEMENT

3.3.1.2 Probe 1 sample and Probe 2 Sample

Both signals have the same characteristics. They are the result of both couplers, which extract a
sample from the RADIOFREQUENCY SHELF (see section 3.2).

Transfer
Switch

TRANSFER
ANTENNA_PROBE _SWITCH ANTENA_PROBE
Harmonic

Fitter

RFS_VO_1 RFS_0_1

MTUT_ANTENNA

MTUZ_ ANTENNA
MTUZ_ANTENNA
MTU1_ANTENRA

™
PILOT
-—

MUt wTu2 THEA THFRE

|F'ROBE 1 SAMPLE PROBE 2 SAIVIPLEI

O 0O

Figure 3.3-3: BLOCK DIAGRAM OF PROBE 1 SAMPLE AND PROBLE2 SAMPLE
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To assure the required signal level, two attenuators of 15dB are used.

Figure 3.3-4: 15 DB ATTENUATORS PLACEMENT

3.3.2 BIT Facilities and Alarm Management

Output samples Front Panel is a completely passive module, it is unable to assert any alarm and it
does not generate any BIT signal.

3.3.3 Programming and Control Information

Output samples Front Panel is not connected to the RS485 bus.

3.3.4 Mechanical Details

The following figures show the mechanical description.

482.6

50 50 70
305 1935 211
s i
SEE e N e
H R
o ) - - - 2 - - _o o
62 466,1 b
278 427
Doc.N°: 0063400000100MAQO Chapter 3

Rev.. B/6
Date: 31/07/2017 Page 69 of 314



indra Technical Manual

NORMARC LDB-103DME / Radio Navigation Systems
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Figure 3.3-5: 15 OUTPUT SAMPLE FRONT PANNEL ASSEMBLY

3.35 Front Panel Details

See figure below.

Figure 3.3-6: 15 OUTPUT SAMPLES FRONT PANNEL
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3.4 LOCAL CONTROL UNIT (LCU)

341 Functional Description

The NORMARC LDB-103 DME series equipment includes a Local Control Unit (LCU) with a Thin Film
Transistor (TFT) Color Liquid Crystal Display Module with a touch panel. This unit provides a Human
Machine Interface, giving access to status and alarm information and basic control functions in local
environment in which the operator is situated at where the equipment cabinet is.

This unit acts as a slave of the Control and Monitoring Units (CMUs) present in the equipment, not
having any internal intelligence. The information showed in the display is managed by the master
CMU of the equipment. It also receives the commands introduced by the user through the touch
screen. This unit transmits and receives information from the master CMU by means of VGA and USB
serial connections.

Since the equipment can fit two CMUs, the Local Control Unit (LCU) have connectivity with both of
them (2 VGA and 2 USB connectors), making an internal selection by means of a chip select signal
sent by the Relay Control Unit (RCU), which knows which is the master CMU in the system.
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Figure 3.4-1: LCU FUNCTIONAL BLOCK DIAGRAM
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The LCU shows:
x  Basic Information: high-level status.
x  General system status: DME monitored parameters.
x  Module status to some details.

x  Alarm status.

The LCU conduits selected commands entered through its touch screen to appropriate module for
execution. These include:

x  Mode selection: LOCAL/ REMOTE/ MAINTENANCE
x  Change-Over

x  MAIN/STANDBY selection

x  ON/ OFF/ Reset

x  Alarm Inhibit

x  Silence

x Lamp test

Status and alarm information are always visible, regardless of which the display screen the user is
watching.

The local reset is a hardware reset button. This button resets all the modules of the equipment except
the power supplies and the Ethernet switch.

3.4.2 LCU Software
The LCU software operates under Linux Hielos Operating System.

HIELOS operating system is designed to support LCU GUI without any other software component
required apart from the already present in the system.

The LCU GUI is developed in C++ using the tools and libraries from the QT working environment. To
simplify the software architecture, the QT components needed for the application execution are
integrated in the HIELOS distribution.

In the same way, the libraries needed for the control of the touch panel are included in the operating
system. HIELOS is a Linux distribution designed and maintained by Indra. It is specifically developed
for the control and monitoring of a system.

The operating system architecture assures a steady, reliable and dynamic performance with the
requirements of hardware components. The system integrates the libraries needed for the proper
execution of the user interface applications.
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3.4.3 Application Components

The application consists of four different software blocks within the LCU GUI, as shown in figure

below:
}RESENTATIDN

[ DATA SOURCE J [ BIT

[ COMUNICATION }

Figure 3.4-2: SOFTWARE BLOCK DIAGRAM FOR LCU GUI

The block diagram applies to all classes of equipment, all type of display panels and all applicable
equipment parameters. Within the display screen, the status panel is located in the left side and the
maintenance panel in the central part.

In the maintenance section, the selection panel is established where branching into deeper levels of
maintenance can be accessed. In the DME LCU, tabs for GENERAL, DETAILED and ALARMS tabs
are provided to access more intensive level of detailed information in the system.

344 BIT Facilities and Alarm Management

Since the Local Control Unit (LCU) is a slave unit of the master Control and Monitoring Unit (CMU) of
the system, it is not able to assert any alarm and it does not generate any BIT signal.

This unit does not take part on the regular work of the equipment, only showing status information and
sending commands to the CMU.

A failure of this unit does not imply any system fault.

3.4.5 Programming and Control Information

All the information showed by the Local Control Unit (LCU) through the display, is managed by the
master Control and Monitoring Unit (CMU).

The communication between the LCU and the CMU is performed by means of VGA and USB ports.

3.4.6 Mechanical Details

The Local Control Unit (LCU) module has the following dimensions:

x  Height: 3 U or 133.35 mm.
x  Width: 240 mm
x  Depth: 320 mm
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Figure 3.4-3: LCU ASSEMBLY

This module has sliding rails at top and bottom, allowing an easy insertion.

The LCU has one rear connector (P1) type DIN41612 Type C (96 pins).

3.4.7 Front Panel Details

The Local Control Unit (LCU) has a 7’ wide screen Thin Film Transistor (TFT) color Liquid Crystal
Display Module with a touch panel.

The resolution of the display is 800x480.

In addition to the display, the LCU has a hardware reset button, which resets all the modules of the
equipment, except the power supplies and the Ethernet switch.

® ®
DISPLAY
LCU CONTROLS

RESET

POWER LED

Figure 3.4-4: LCU - FRONT PANEL

3.4.8 Hardware Implementation

The LCU module occupies the LH half of a 3U high housing in the 19’ racking system. It consists of a
Back Plane PBA at the back, a main LCU PBA lying vertically at the side of the housing and a display
unit in its front. Hardwares associated with the display panel are fitted in a horizontal carrier.
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3.5 RELAY CONTROL UNIT (RCU)

3.51 Functional Description

The primary role of the RCU is to analyze the local alarms from each transponder (RXU, TXU and
HPA), as well as the integrity alarms (executive alarms) from the two possible Monitor Transponder
Units (MTUs), and based on that information decide which, if any, system has to be connected to the
antenna.

The Relay Control Unit (RCU) supports the transfer switch and is able to command a changeover to
the transfer switch and it produces a status indication, indicating which channel is currently connected
to the antenna. This status indication is used for BITE purposes.

RCU configures both monitors to perform surveillance tasks over both transponders. Monitors are able
to split its time base, performing monitoring task over both transponders. After detecting a Monitor
Transponder Unit (MTU) failure (BITE primary alarm), the RCU switches off the faulty module.

The Relay Control Unit (RCU) is also responsible for generating enable signal for each single
transponder, based on the alarm information it receives. If there is a primary alarm in any module of
the transponder, the RCU disables the whole transponder (RXU, TXU and HPA), independently of the
changeover function, assuring a safe operational condition.

Since monitoring tasks are perform in a dual way, alarm generation for changeover purposes is
configurable between AND or OR mode of operation.

The Relay Control Unit (RCU) also is able to reset all the modules related with transponder, monitor
and control functions. In order to perform this functionality, the RCU has the following reset outputs:

x  TXP Areset.
x  TXP B reset.
x  MTU 1 reset.
x  MTU 4 reset.
x  CMU A reset.
x  CMU B reset.

All these reset signals are independent, being possible to set only one of them or combine them in all
the possible ways. To ensure the right operation of the beacon, the RCU issues a reset command to
all the modules during its startup process.

The RCU receives the following alarm signals:
x  From TXP (x2):
o TXP Primary Alarm.
o TXP Secondary Alarm.
x  From MTU (x2):
o Monitor Primary Alarm.
o Monitor Secondary Alarm.

o Executive Primary Alarm TXP A.
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o Executive Secondary Alarm TXP A.
o Executive Primary Alarm TXP B.
o Executive Secondary Alarm TXP B.
x  From CMU (x2)
o CMU Secondary Alarm.
The RCU can be configured:
x  To swap automatically Main and Standby systems at user-settable periodic rates.

x To wait a programmable time after the recycle count has reached a terminal value before
automatically clearing the recycle count and initiating a start-up.

x  To disable the transmitters of the standby unit to save power.

The Relay Control Unit (RCU) finds out which CMU is the master in the RS485 bus, by means of the
address of the polling packets. Once the RCU knows which CMU is the master, it issues a Chip Select
signal to the Local Control Unit (LCU). With this signal the LCU selects one of the sets of input/output
signals (VGA/USB) it has, giving them the control of the LCU front panel (Touch screen).

The Relay Control Unit (RCU) also has a buzzer to raise an audio alert for an alarm condition.
The RCU further performs the following functions:

x  Generation of suitable voltage rails from both main +24VDC supplies.

x  Management of calibration and identification parameters.

x  Generation of required signals for BIT functions.

JTAG R5-485 ADCinputs  Bite

3
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MTU Executive Alarmg|='*v
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MTU Lacal Alarms et - rescl MTU
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MTU Lacal Alarms =3 l—— nMTU present
_. reset MTU
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Figure 3.5-1: FUNCTIONAL BLOCK DIAGRAM

NOTE: MTU2 and MTUS3 are not presented in the default configuration
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3.5.2 BIT Facilities and Alarm Management

The monitored processes include +24VDC rail voltage coming from both sides of the equipment and
main relay voltage rails.

The RCU includes multi-channel A/D converters to sense and monitor above mentioned magnitudes
and processes for BIT purposes.

The A/D converters sample all of their inputs cyclically and continuously. The latest conversion results
are accessible by poll requests from the system RS485 bus.

All operating voltages and/or the DC levels produced by these monitoring processes are presented on
the front panel connector for test purposes.

The RCU asserts Local Primary and Secondary alarms on both, or either, system in the following
scenarios:

x  Any voltage rail out of user specified ranges.
x A failure of the FPGA configuration.
x  Failure in transfer switch.

x  No poll requests for a user-definable period.

3.5.3 Programming and Control Information

The RCU contains a non-volatile FLASH memory, which holds information about voltage thresholds,
operating parameters and calibration data as well as internal FPGA configuration.

The RCU has an RS485 interface to poll all these static and dynamic data.

RS485 registers are divided in two different categories, status registers and configuration registers.
First ones are ‘read only’ registers on the RS485 bus, while configuration registers are ‘read/write’
registers.

Status registers, which are available by polling, include the following parameters:
x Board ID
x  FPGA revision
x  Board revision
x  Status
x  Alarm Status
x  Detected voltages on each system
x Internal voltage rails
x  Number of monitors plugged into the system
x  Monitor 1 Configuration (which TXP is monitoring to)
%  Monitor 4 Configuration (which TXP is monitoring to)

x  TXP on antenna
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x  TXP A and B status (enable/disable)

x  Transfer switch status

Configuration registers include the following parameters:

x Internal voltage rail thresholds to generate LOCAL Primary and Secondary Alarms (High and
Low)

x  MAIN TXP definition
x  Changeover
%  Modules reset

3.54 Mechanical Details

The Relay Control unit (RCU) has the following dimensions:

x  Height: 3U.
x  Width: 21 HP.

x  Length: based on euroboard 280mm length standard.

!

i ,
-

=

Figure 3.5-2: RCU ASSEMBLY

This module has rails at top and bottom, allowing an easy insertion.
The RCU has one rear connector (P1) type DIN41612 Type C (96 pins).

The module has insertion/extraction levers, allowing its easy insertion and extraction. The levers also
provide ESD protection (automatic connection with the rack ground) and hot swappable operation
(automatic power supply disabled before extraction of the module).
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3.5.5 Front Panel Details
On the front panel, the Relay Control Unit (RCU) has a 20 pin connector and three LEDs indicators.

The 20 pin connector gives access to critical analogue and digital signals such as alarm indications
and internal voltage rails for test purposes. Digital signals present in test connector are selectable
under software control.

The indicator LEDs are SMD, and make use of light pipes to direct the light through the front panel, as
follows:

x  POWER [Blue]: indicates that the unit has power.

x  ALARM [Red-Amber-Green]: indicates Primary and Secondary Alarm status; the LED is red
to indicate a Primary Alarm, amber to indicate a Secondary Alarm and green when no alarm
is being asserted.

x  POLLING [Yellow]: indicates polling requests.

BUZZER

- / POLLING LED

TEST CONNECTOR

| LOCAL ALARM

i POWER LED

Figure 3.5-3: RCU - FRONT PANEL

3.5.6 Hardware Implementation

The RCU module occupies the RH half of a 3U high housing in the 19’ racking system.

It consists of a Back Plane PBA at the back, a main RCU PBA lying vertically at the side the housing
and an electromechanical transfer switch also at its side, near the center of the housing.
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3.6 CONTROL & MONITORING UNIT (CMU)

3.6.1 Functional Description

The Control and Monitoring Unit (CMU) is the principal access point to the NORMARC LDB-103 DME
system.

The CMU performs the following functions:
x  To gather and distribute performance data from each module in the system.
x  To allow local and remote access to operating parameters.
x  System pre-alarm checking.
%  Remote communications management.
x  Generation of suitable voltage rails from main +24VDC supply.
x  Generation of required signals for BIT functions.
x  Secondary local alarms generation and management.
x  Coordination of automatic calibration and installation functionalities.

x  Manage of Monitor performance tests.

The CMU does not take any role in detection, generation and monitoring processes of the DME once
the latter have been set-up and configured.

The CMU contains a CPU that runs a Linux operating system and which runs on a standard industrial
Single Board Computer (SBC). The industrial CPU card has an Industrial temperature range and
requires no fan.

The embedded Operating System acts as a Simple Network Management Protocol server that gives
network access to the all the items, in all the modules, that have been defined above.

To support the embedded processing platform there is a main I/O card.

The main I/O board has a circuitry capable of interfacing with two different remote temperature
Sensors.

The Control and Monitoring Unit (CMU) is responsible for status indications to the remote
management system. This unit is able to be configured so as to send information to the remote
management system at least in the following scenarios:

x  Local Control request

x  Maintenance

x  Primary or secondary alarm condition
x  Pre-alarm condition

x  Periodic status report

The Control and Monitoring Unit (CMU) is able to make a log of the status parameters of the
equipment with a user-defined periodicity.
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3.6.2 BIT Facilities and Alarm Management

The CMU does not assert a Local Primary Alarm.

The CMU generates a local Secondary Alarm if:
x  Any module in the system does not have a valid Module identification.
% A module is not responding to poll requests.

x  Main and Standby systems had conflicting set-ups, e.g. the frequency of one was different to
the other, the ident codes were different, the power levels were different, etc.

x Its own power rails were outside user-defined thresholds.

x  The temperature sensors were measuring temperatures outside user-specified thresholds.

The CMU also implements pre-alarm checking in all the parameters that can trigger an alarm condition
(both executive and local alarms). These parameters are defined in the previous paragraphs.

The CMU polls all the modules connected to the RS 485 bus, gathering the current values of the
parameters. Then it compares the current value of the parameters with a user defined pre-alarm
threshold. If the current value of the parameter is out of the range defined by the thresholds, the CMU
triggers a pre-alarm signal. Note that pre-alarm signals do not have any effect on the changeover
function of the transponder.

Pre-alarm thresholds are defined inside the CMU, not affecting the rest of the modules.

When a pre-alarm signal is triggered, the CMU makes a log of this condition, storing the hour, the
module and the value of the parameter that has trigger the pre-alarm.

It is possible to configure the CMU so as to send an indication to the remote control system upon a
pre-alarm trigger. Pre-alarm signals are used as maintenance alerts.

3.6.3 Programming and Control Information

The CMU acts as the master of the RS485 bus gathering the value of all the parameters of each of the
modules.

The CMU has a non-volatile memory, which holds information about pre-alarm thresholds and
operating parameters of the system.

3.6.4 Mechanical Details

The Control and Monitoring Unit (CMU) has the following dimensions:

x  Height: 6 U.
x  Width: 5 HP.

x  Length: based on euroboard 280 mm length standard.
This module has single card slides at top and bottom.
The CMU has 2 rear connectors.

x P1:DIN41612 Type C (96 pins)

x  P2: DIN41612 Type C (96 pins)
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Figure 3.6-1: CMU ASSEMBLY

Front Panel Details

On the front panel, the Control & Monitoring Unit (CMU) has a 20 pin connector and six LEDs
indicators.

The 20 pin connector gives access to critical analogue and digital signals such as internal voltage rails
for test purposes. Digital signals present in test connector are selectable by software control.

The USB connector gives access to a USB port of the PC inside the module.

The LEDs are SMD, and use light pipes to direct the light through the front panel, as follows:

x

x

x

x

x

POWER [Blue]: indicates that the unit has power.

ALARM [Amber-Green]: indicates Secondary Alarm status; the LED turns to amber to
indicate a Secondary Alarm, and green when no alarm is being asserted.

SYSTEM STATUS [Red-Amber-Green]: indicates Primary and Secondary Alarm status of
the beacon. The LED is red to indicate a Primary Alarm, amber to indicate a Secondary
Alarm and green when no alarm is being asserted.

POLLING [Yellow]: indicates polling requests.
ETHERNET LINK [Yellow].
ETHERNET ACTIVITY [Green].

This module has two insertion/extraction handles (one at the top and one at the bottom of the front
panel), allowing an easy insertion and extraction of the module. This handles supplies ESD protection
(automatic connection with the rack ground) and hot swappable operation (automatic power supply
disable before extraction of the module).
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Figure 3.6-2: CMU - FRONT PANEL

3.6.6 Hardware Implementation

The CMU module occupies the central vertical slots of the subrack, counting from either outside edge
of the subrack. CMU1 is at the Left Hand side and CMU2 at the Right Hand side of the subrack.

3.7 MONITOR TRANSPONDER UNIT (MTU)

3.71 Functional Description

To ensure the correct operation and integrity of the transponder at all times, an embedded instrument,
Monitor Transmitter Unit (MTU), is used to constantly measure various parameters of the DME
including, but not limited to, reply pulse characteristics, identification code group characteristics,
transmit and receive frequencies, etc.

The monitor unit is able to interrogate the DME associated with, and determine its working status. It
does this by simulating a distant aircraft interrogator unit, sending regular interrogation pulses. Monitor
unit looks for the DME reply pulses, knowing the programmed reply delay of the DME transponder. If
reply pulse parameters fall within user-defined thresholds, then no action is taken. If however, there is
an absence of valid reply pulses or its characteristics are invalid, the monitor unit flags up an alarm
indicating that there is a fault.

The Monitor Transponder Unit (MTU) performs all its digital signal processing with an FPGA based
platform ensuring safety requirements.

The Monitor Transmitter Unit (MTU) is failsafe: failure of any part of the Monitor Unit that is associated
with alarm parameter checking results in the alarm being triggered for that same parameter.

With the exception of identification alarms, delay between a fault condition and monitor alarm
indication is as low as possible, but not exceeding 10 seconds in any case.
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In case of absence of identification, the delay between the occurrence of a fault condition and monitor
action is always below 40 seconds.

The Monitor Transponder Units (MTUs) does not have hard-association with transponders, being
possible to perform monitoring tasks over both transponders fitted in a DME cabinet. Relay Control
Unit (RCU) configures the association between monitors and transponders, with dedicated lines to
each MTU.

Monitor Transponder Unit (MTU) is able to manage the following configurations:
x  TXP A monitoring
x  TXP B monitoring
x  TXP A + TXP B monitoring

x OFF

The Monitor Transponder Units (MTUs) also is able to coordinate with other MTUs (they are
synchronized) so as to generate complex interrogation patterns as echoes or interfering signals, being
possible to measure the performances of the transponder.

The Unit has the following radiofrequency ports:
x  TXP A (RF shelf coupling)
x  TXP B (RF shelf coupling)

x  Probe Antenna

TXP A and TXP B ports are used both to inject interrogation signal to transponders and to receive a
sample of the transmitted signal. Generated signals by the MTU have the suitable level, frequency and
pulse shape characteristics to measure the performance of the system. For detailed information, see
NORMARC LDB-103 DME PERFORMANCES.

Probe antenna port is only used to receive a sample of the radiated signal not being possible to inject
any signal in this port.

TXP A and TXP B radiofrequency ports shares the same transmission and reception circuitry. The
MTU connects only one of them to the circuitry through a RF switch depending on the configuration
given by the Relay Control Unit (RCU). Probe antenna port has its own independent circuitry.
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Figure 3.7-1: MTU - Block Diagram
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The Monitor Transponder Unit (MTU) arises the following output alarms:
x  TXP A executive primary alarm.
x  TXP A executive secondary alarm.
x  TXP B executive primary alarm.
x  TXP B executive secondary alarm.
x  Local primary alarm.

%  Local secondary alarm.

Monitor Transponder Unit (MTU) performs the following kind of tests:
x  Executive test.

x  Auto diagnosis test.
During normal operation of transponders, monitor units perform executive and auto diagnosis tests.

In executive test, Monitor Transponder Unit (MTU) generates interrogations with fixed parameters
(ICAO Annex 10 parameters [AD.1]) and analyzes transponder replies, checking if it is necessary or
not to set any Executive alarm. In this period, monitors ensure proper operation of the transponder,
measuring critical parameters of the system. All alarm thresholds are configurable by the RS485 bus
and it is possible to set an alarm condition as primary or secondary alarm. Executive test injects test
interrogation signals to the transponder with a maximum rate of 120 pair of pulses per second per
transponder regardless of the number of MTUs plugged in the system.

Monitor Transponder Units (MTUs) checks its own threshold levels during auto diagnosis test,
generating signals out of specification and injecting them to its own receiver. Replay delay and pulse
pair spacing primary alarm thresholds are tested. In this case, the MTU measures its own alarm
thresholds, checking them both in upper and lower limits. If the measured value falls out of the user-
defined range, the MTU generates a LOCAL primary alarm and hence an EXECUTIVE primary alarm.

Thanks to the programmable internal signal generator and to the switching matrix present in the
Monitor Transponder Unit (MTU), it is possible to measure the real alarm thresholds of the MTU.
During auto diagnosis test, the switching matrix connects directly the signal generator with the
receiver, so the MTU received signal comes from the internal signal generator instead of the
transponder. In order to measure the real threshold, the MTU starts generating an interrogation with
nominal values and performing exactly the same analysis algorithm over the received signal (in this
case the signal generated by the MTU). Since the generated signal has nominal values, no alarm is
going to be declared. Then the MTU starts to decrease step by step one of the parameters of the
generated signal (delay or pulse pair spacing) until the monitor receiver algorithm detects the
associated alarm. In this moment, the auto diagnosis algorithm stops and stores the value of the
parameter that has been changed. This value is the real alarm threshold of the MTU. After that, the
internal signal generator returns to the nominal signal and performs exactly the same process
increasing the parameter value until the receiver algorithm detects the same alarm, so the real upper
threshold is measured. The alarm generated during the alarm threshold measurement is not
propagated out of the FPGA, it is only used to stop the auto diagnosis algorithm and store the
measured alarm threshold.

For replay delay alarm threshold check, the MTU internal signal generator generates directly a reply
instead of an interrogation. In this case, the nominal replay is the one that is in the middle of the reply
window of the MTU receiver algorithm.
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Thanks to the auto diagnosis test of the MTU, any malfunction on the MTU circuitry that affects the
real alarm thresholds is detected.

Note that autodiagnosis test does not increase transponder load.

The Monitor Transponder Unit (MTU) is based on an FPGA platform. Note that all the monitor
functions related with EXECUTIVE and AUTO-DIAGNOSIS test are performed on a FPGA based
platform not making use of the embedded processor.

MTU also performs the following functions:
x  Generation of suitable voltage rails from main +24VDC supply.
x  Management of calibration and identification parameters.

x  Generation of required signals for BIT functions.

MTU does not need any hardware adjustment depending on the output power configuration and the
channel of operation.

3.7.2 BIT Facilities and Alarm Management

MTU is able to monitor the following parameters to set an EXECUTIVE primary or secondary alarm:
x  Measuring the RF Shelf coupling signal:

o Beacon delay.

o Pulse pair spacing.

o Transmitted power.

o Efficiency.

o Transmitter and receiver frequency.

o First and second pulse characteristics:
x  Rise time (10% to 90%).
x  Decay time (90% to 10%).
x  Pulse width (50%).

x  Power variation (constituent pulses).

% Measuring the probe antenna signal:
o Radiated power.
o Transmission rate.
o MORSE code:
x  Absence (excessive time between identification periods).
%  Code transmitted.
x  Continuous keying.

x  Dash/dot/space length.
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The above-mentioned parameters are monitored during normal operation of the transponder. Any
value out of the specified range triggers an EXECUTIVE alarm signal.

There are two different set of thresholds related with the above parameters.
x  Fixed thresholds

x  Configurable thresholds

The first set of thresholds (fix thresholds) is stored in the Non Volatile Memory of the Monitor
Transponder Unit (MTU). These values are accessible only in read mode to the RS485 bus, not being
possible to change them. The only way to change these thresholds is through the JTAG port of the
module. These thresholds match the ICAO Annex X [AD.1], and ED-57 [AD.3] defined alarm
thresholds. Regardless of the threshold value, it is possible to configure all these parameters as
primary or secondary alarms through the RS485 bus. Since it is not possible to change the value of
these thresholds through the RS485 bus, an erroneous configuration and hence a not-fulfilment of the
normative is avoided.

The second set of thresholds is configurable through the RS485 bus. In this case, it is possible to
program both the thresholds and the alarm level (primary, secondary, no alarm). With this set of
thresholds, it is possible to configure a more restrictive condition to set primary and secondary alarms.

Having both kinds of thresholds, it is ensured the fulfilment of the normative in every moment and it is
possible to configure a more restrictive condition.

In regular working of the monitor, it triggers an alarm with the most restrictive condition of both
mentioned above. Note that it is possible to configure one fixed threshold as a primary alarm and its
equivalent configurable threshold as a secondary alarm, implementing a dual threshold for the same
parameter.

The Monitor Transponder Unit (MTU) is able to set a LOCAL primary or secondary alarm in the
following conditions:

x  Mismatch in monitor configuration between hardware dedicated lines and RS485 registers.
x  Any voltage rail out of user specified ranges.
x  Failure of the FPGA configuration.
x  An absence of poll requests from the CMU.
x  Failure detected with Auto diagnosis test (thresholds):
o Beacon delay threshold.

o Pulse pair spacing threshold.

The MTU includes multi-channel A/D converters to sense and monitor above mentioned magnitudes
and processes for BIT purposes. The A/D converters sample all of their inputs cyclically and
continuously. The latest conversion results are accessible by poll requests from the system RS485
bus.

All operating voltages and/or the DC levels produced by these monitoring processes are presented on
the front panel connector for test purposes.

Chapter 3 Doc.N°: 0063400000100MA00
Edic./Rev.: B/6
Page 88 of 314 Date: 31/07/2017



indra

Technical Manual

NORMARC LDB-103DME / Radio Navigation Systems

In performance test, the Monitor Transponder Unit (MTU) is able to measure:
x  One MTU alone:

o Reply delay vs. interrogation power level.

o Through reply efficiency:
x  Sensibility.
%  Receiver bandwidth.
% Adjacent channel rejection.
x  Pulse pair spacing acceptance threshold.
x  Pulse pair spacing rejection threshold.

x  Simple pulse rejection.

% And in collaboration with another MTU:
o Through reply efficiency:
%  Death time.
x  Long distance echo suppression performance.

There is another kind of alarm (in this case secondary alarm) which will be produced when
synchronization between both MTUs is lost. When the slave MTU losses the coordination with the
master, a new way to synchronize is created making the MTU slave to generate its own timing. This
synchro alarm is showed in the slave MTU.

3.7.3 Programming and Control Information

MTU contains a non-volatile FLASH memory, which holds information about thresholds, operating
parameters, calibration and compensation data as well as its internal FPGA configuration.

MTU has a RS485 interface to poll all these static and dynamic data.

RS485 registers are divided in two different categories, status registers and configuration registers.
First ones are ‘read only’ registers on the RS485 bus, while configuration registers are ‘read/write’
registers.

Among status registers, which are available by polling, are the following parameters:
x  Board ID.
x  FPGA revision.
x  Board revision.
x  Status (enabled/disabled).
% Local alarm status.
x  Executive alarm status.

x  Monitored transponder (A, B or both).
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x  Internal voltage rails.

x  Fixed alarm thresholds:

(¢]

o

(o]

High and low beacon delay alarm threshold.

High and low pulse pair spacing alarm threshold.
Transmitted power alarm threshold.

Efficiency alarm threshold.

High and low frequency difference alarm threshold.
High and low transmission rate alarm threshold.

Radiated Power threshold.

x  MORSE code:

(e]

(o]

Absence threshold (time without identification signal).

Continuous keying threshold.

x  Measured TXP parameters (executive test):

Chapter 3
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Beacon delay.

Pulse pair spacing.

Transmitted power.

Efficiency.

Transmitter and receiver frequency.

First and second pulse characteristics:

x  Rise time (10% to 90%).

x  Decay time (90% to 10%).

x  Pulse width (50%).

x  Power variation (constituent pulses).
Radiated power.

Transmission rate.

MORSE code.

x Identification status (present/not-present).
x  Absence.

x  Code transmitted.

x  Continuous keying.

x  Dash/dot/space length.
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x  |dentity code length.
x  Time between identification periods.
x  Measured MTU thresholds (auto diagnosis test):
o High and low beacon delay alarm threshold.
o High and low pulse pair spacing alarm threshold.
x  Measured value in performance test:
o Efficiency.
o Reply delay.
Configuration registers have the following parameters:
x  Primary/Secondary alarm selection for fixed thresholds (executive alarm).
x  Primary/Secondary alarm selection for configurable thresholds (executive alarm).
x  Operating channel.
x  Calibration data.
x  Identity Code.
x  Monitor configuration.
x  Test modes enable.
%  Interrogation rate in executive test.
x  Thresholds to generate EXECUTIVE primary or secondary alarm (configurable thresholds):
o High and low beacon delay alarm threshold.
o High and low pulse pair spacing alarm threshold.
o Transmitted power alarm threshold.
o Efficiency alarm threshold.
o High and low frequency difference alarm threshold.
o First and second pulse shape characteristics:
x  High and low rise time threshold (10% to 90%).
x  High and low decay time threshold (90% to 10%).
x  High and low pulse width threshold (50%).
x  Power variation threshold (constituent pulses).

x  High and low transmission rate alarm threshold.

x  Radiated Power threshold.
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x  MORSE code:

(o]

(e]

(0]

(o]

Absence threshold (time without identification signal).
Continuous keying threshold.

Dash/dot/space length threshold.

Identity code length threshold.

x  Thresholds to generate LOCAL primary and/or secondary alarm:

(o]

O

Internal voltage rail thresholds (High and Low).
Auto diagnosis test thresholds:
x  High and low beacon delay alarm threshold.

x  High and low pulse pair spacing alarm threshold.

Note that there is no need for configuration registers to be available in local or remote control. It
depends on Control & Monitoring Unit (CMU) configuration policy to give access to one or another
parameter in local or remote control or let that parameter as only factory set parameter. All the
parameters are accessible by the RS485 bus.

This unit has a JTAG port plus an enable signal accessible through the backplane connector, so as to
be able to program the FPGA inside the module from the Control & Monitoring Unit (CMU).

3.74 Mechanical Details

The Monitor Transponder Unit (MTU) has the following dimensions:

x  Height:
x  Width:

x Length:
x  Weight:

6U.
5 HP.
based on euroboard 280 mm length standard.

700 g.

This module has single card slides at top and bottom.

The MTU has 4 rear connectors.

x P1:DIN41612 Type C (96 pins);

x  P2: RF BMA plug connector;

x  P3: RF BMA plug connector;

x  P4: RF BMA plug connector.
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Figure 3.7-2: MTU ASSEMBLY

3.7.5 Front Panel Details

On the front panel, the Monitor Transponder Unit (MTU) there are a 20 pin connector, one jack socket,
two 50 Q BNC connectors and seven LEDs indicators.

The 20 pin connector gives access to critical analogue and digital signals, such as synchronization
signals and internal voltage rails for test purposes. Digital signals present in test connector are
selectable by software control.

There is one female jack socket, where the user is able to hear the IDENT code detected by the
monitor. If the MTU is monitoring the standby equipment, this connector does not have use (Standby
TXU does not generate IDENT signal).

Front panel supports two 50 Q BNC connector:

x  VIDEO. Video waveform corresponding in shape and time to the envelope of received RF
signal.

x  TRIGGER. Output pulse for triggering test equipment, providing accurate pulse timing.
LEDs are SMD, and use light pipes to direct the light through the front panel, as follows:

x  POWER [Blue]: indicates that the unit is powered.

x  ALARM [Red-Amber-Green]: indicates Primary and Secondary Alarm status. This LED refers
to Local Alarm of the MTU. The LED lights red to indicate a Primary Alarm, amber to indicate
a Secondary Alarm and green when no alarm is being asserted.

x  MONITOR ALARM [Red-Amber-Green]: indicates Primary and Secondary Alarm status of
the beacon. This LED refers to beacon's alarms detected by the Monitor. The LED lights red
to indicate a Primary Alarm, amber to indicate a Secondary Alarm and green when no alarm
is being asserted

x  POLLING [Yellow]: indicates polling requests.

x  INT [Green]: this LED turns on each time the MTU transmits a test interrogation to the TXP.
In normal operation, users will see this LED active on all the time.
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x IDENT [Yellow]: indicates the presence of the IDENT tone; it turns on and off in cadence with
the dashes and dots of the Morse representation of the identification code detected by the
MTU.

This has two insertion/extraction handles (one at the top and one at the bottom of the front panel),
allowing an easy insertion and extraction of the module. This handles supplies ESD protection
(automatic connection with the rack ground) and hot swappable operation (automatic power supply
disable before extraction of the module).

IDENT

TESTINT — T

VIDEO - TRIGGER "
—
POLLING LED \

e

LOCAL ALARM |—" |
POWER LED

MONITOR ALARM

TEST CONNECTOR

Figure 3.7-3: MTU - FRONT PANEL

3.7.6 Hardware Implementation

The MTU module can occupy the four and fifth vertical slots of the subrack after the HPA. MTU A at
the Left Hand side and MTU B at the Right Hand side of the subrack.

3.8 RECEIVER UNIT (RXU)

3.8.1 Functional Description

The main function of the Receiver Unit (RXU) is to detect DME valid interrogations in its assigned
channel under its coverage area.

To perform this functionality, Receiver Unit (RXU) makes the following processes:
x  Select the working channel.
x  Amplify the received signal.

x  Down conversion to 63 MHz (intermediate frequency).
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x  Logarithmic envelope detection.
x  Video digitalization.
x  Digital signal processing.

Channel selection is made by electronic means, not being necessary to perform any physical
adjustment on the module to change the operating channel. The module is able to work all over the
DME reception band from 1025 to 1150 MHZ, giving service to the 252 possible X and Y DME
channels without adjustments.

The module generates the suitable Local Oscillator (LO) signal to perform the down conversion to an
intermediate frequency of 63 MHZ, according to the selected channel, and sends it to the Transmitter
Unit (TXU), so as to it generates the transmission signal.

A sample of this signal (divided by an N factor) is also sent to the Monitor Transponder Units (MTUs),
so they can perform monitoring tasks over reception and transmission frequency of the beacon.

Once the signal has been converted to the intermediate frequency, the Receiver Unit (RXU) performs
all the necessary filtering to achieve the sensitivity level indicated in Table 1.7-6.

The module is also able to manage the input dynamic range shows in Table 1.7-6.

Receiver Unit (RXU) performs a logarithmic envelope detection of the received signal, ensuring
reception characteristics of the system all over the dynamic range. It uses a Ferris discriminator to
perform the adjacent channel rejection, achieving the desired values.

Received signal after logarithmic envelope detection is digitalized to perform the suitable digital signal
processing.

All this digital signal processing is performed on a FPGA based platform ensuring safety requirements.
Among these processes are:

x  Simple pulse detection.

x  Short Distance Echo Suppression (SDES).
x  Pulse pair validation.

x  Dead time implementation.

x  Long Distance Echo Suppression (LDES).
x  Automatic sensitivity control.

x  CW detection.

Echo suppression is configurable, being possible to adjust its values and enable or disable its
functionality.

Receiver Unit (RXU) performs an automatic sensitivity control in function of the measured load of the
beacon. When the number of detected interrogations is above 90% of the maximum load of the
beacon, the Receiver Unit limits its own sensibility, ensuring the service to the interrogators that are
closer to the beacon.
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Receiver Unit (RXU) also performs the following functions:
x  Generation of suitable voltage rails from main +24VDC supply
x  Management of calibration and identification parameters

x  Generation of required signals for BIT functions

Receiver Unit (RXU) has the following RF ports:
x  Radiofrequency input (from TXU or HPA).
x  Pilot Pulse (from RF Shelf).

x  Local Oscillator sample (To TXU).
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3.8.2 BIT Facilities and Alarm Management

Receiver Unit (RXU) is able to generate the signals required for BIT purposes.

The following processes are monitored:
x  Local Oscillator radiofrequency signal.

x  All the important voltage rails.

RXU includes multi-channel A/D converters to sense and monitor above mentioned magnitudes and
processes for BIT purposes. The A/D converters sample all of their inputs cyclically and continuously.
The latest conversion results are accessible by poll requests from the system RS485 bus.

All operating voltages and/or the DC levels produced by these monitoring processes are presented on
the front panel connector for test purposes

RXU asserts Local Primary and Secondary alarms in the following scenarios:
x  Any voltage rail out of specified ranges.
x A failure of the FPGA configuration.
x  Local Oscillator radiofrequency signal out of user defined ranges.

x  An absence of poll requests from the CMU.

3.8.3 Programming and Control Information

The RXU contains a non-volatile FLASH memory, which holds information about thresholds, operating
parameters, calibration and compensation data as well as internal FPGA configuration.

The RXU has a RS485 interface to poll all these static and dynamic data.

RS485 registers are divided in two different categories, status registers and configuration registers.
First ones are ‘read only registers on the RS485 bus, while configuration registers are ‘read/write’
registers.

Among status registers, which are available by polling, are the following parameters:
x Board ID.
x  FPGA revision.
x  Board revision.
x  Status (Enabled/Disabled).
x  Alarm Status.
x  CW input level and internal associated alarm.
x  Local Oscillator (LO) current level.
x  Number of received pulses per second.
x  Number of erase pulses due to Short Distance Echo Suppression (SDES).
x  Number of received interrogations per second.

x  Number of erase interrogations due to death time.
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x  Number of erase interrogations due to Long Distance Echo Suppression (LDES).
x  Number of decoded interrogations per second.
x  Automatic sensitivity reduction indication.

x  Current sensitivity level.

Configuration registers have the following parameters:
x  Operating channel.
x  Calibration data.

x Internal voltage rail thresholds to generate LOCAL Primary and Secondary Alarms (high and
low).

% Local Oscillator (LO) level threshold to generate Primary and Secondary Alarms (high and
low).

x  Dead time configuration.

x  Short Distance Echo Suppression (SDES) configuration.
x  Long Distance Echo Suppression (LDES) configuration.
x  Sensitivity level.

x  Automatic sensitivity reduction configuration.

x  CW level threshold to generate an internal Alarm.

Note that there is no need for configuration registers to be available in local or remote control. It
depends on Control & Monitoring Unit (CMU) configuration policy to give access to one or another
parameter in local or remote control or let that parameter as only factory set parameter. All the
parameters are accessible by the RS485 bus.

This unit has a JTAG port plus an enable signal accessible through the backplane connector, so as to
be able to program the FPGA inside the module from the Control & Monitoring Unit (CMU).
3.84 Mechanical Details

The Receiver Unit (RXU) has the following dimensions:

x  Height: 6 U.
x  Width: 5 HP.
x  Length: based on euroboard 280 mm length standard.
x  Weight: <1 kg.
This module has single card slides at top and bottom.

The RXU has 4 rear connectors.
x  P1: DIN41612 Type C (96 pins)
x  P2: RF BMA plug connector;
x  J20: RF BMA plug connector;
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x J21: RF BMA plug connector.

Figure 3.8-2: RXU ASSEMBLY

3.8.5 Front Panel Details

On the front panel, the Receiver Unit (RXU) have a 20 pin connector, two BNC connector and four
LEDs indicators.

The 20 pin connector gives access to critical analogue and digital signals such as synchronization
signals and internal voltage rails for test purposes. Digital signals present in test connector are
selectable by software control.

BNC connectors in RXU front panel gives access to received pulse video signal. The impedance is 50
Q.

x  VIDEO HIGH: high part of the receiver dynamic range.

x  VIDEO LOW: low part of the receiver dynamic range.
LEDs are SMD, and use light pipes to direct the light through the front panel, as follows:

x  POWER [Blue]: indicates that the unit has power.

x  ALARM [Red-Amber-Green]: indicates Primary and Secondary Alarm status; the LED lights
red to indicate a Primary Alarm, amber to indicate a Secondary Alarm and green when no
alarm are being asserted.

x  POLLING [Yellow]: indicates polling requests.

x  DET [Green]: this LED turns on each time the TXP detects a valid interrogation.

This module has two insertion/extraction handles (one at the top and one at the bottom of the front
panel), allowing an easy insertion and extraction of the module.

This handles supplies ESD protection (automatic connection with the rack ground) and hot swappable
operation (automatic power supply disable before extraction of the module).
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Figure 3.8-3: RXU - FRONT PANEL

TEST CONNECTOR

3.8.6 Hardware Implementation

The RXU module occupies the third vertical slot of the subrack after the HPA. RXU1 at the Left Hand
side and RXU2 at the Right Hand side of the Subrack.

3.9 TRANSMITTER UNIT (TXU)

3.9.1 Functional Description

The Transmitter Unit (TXU) is in charge of all processes related with pulse generation.

In case of a terminal DME (100W), the TXU power amplifier provides RF output at a level suitable for
connecting to the antenna.

In case of an en-route DME (1 KW), the TXU acts as a driver amplifier feeding the HPA. Upon
reception of a pulse from the Receiver Unit (RXU) indicating a valid interrogation has been detected,
the TXU generates a Gaussian shape pair of pulses, with the appropriate pulse pair spacing according
to ICAO. All reply signals are comprised of pairs of pulses with a defined spacing between the
constituent pulses of each pair, depending on the channel suffix selected (X or Y).

The Transmitter Unit (TXU) generates a base band pre-distorted pulse pairs, which then modulate the
Local Oscillator signal received from the Receiver Unit (RXU) before driving the amplifier stages with
this signal.

The TXU amplifies pulse pairs up to the required level to transmit them through the antenna, keeping
Gaussian pulse characteristics at its output.

Nominal output power for this unit is >100 W at output cabinet connector.
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In order to maintain Gaussian shape for the pulses regardless of temperature, frequency and
operation conditions, the TXU implements a feedback loop recalculating the pre-distorted base band
pulses from the output pulse of the module.

In case of a high power DME, the TXU acts as a driver of the High Power Amplifier (HPA) keeping the
responsibility of maintaining Gaussian pulse shape at the antenna input. In this case, the TXU
calculates the pre-distorted base band pulses from the output of the High Power Amplifier, maintaining
in every moment Gaussian shape characteristics of the transmitted pulses. Feedback information from
the HPA is received as a digitalized video signal from the backplane connector.

The TXU knows operation frequency and DME power configuration through dedicated registers of the
RS485 bus.

Table 3.9-1:PULSE CODING CHARACTERISTICS

CHANNEL OPERATING PULSE PAIR SPACING (us) TIME DELAY
SUFFIX MODE INTERROGATION REPLY (bs)
DME/N 12 12 50
DME/N 36 30 56

0g

Arnplitude (A)
e | - o ] -} ]
i = 3] fag] -~ fal]

=)
(3]

0.1

Figure 3.9-1: NOMINAL GAUSSIAN DME PULSE

The Transmitter Unit (TXU) provides means to permit continuous adjustment of the RF output power
in 0.25 dB steps from a preset level of 100 W over the range of 0 to —4 dB.

This unit also implements duplexer functionality, allowing transmission/reception switching.

Output signal characteristics are maintained all around the whole transmission frequency band from
962 to 1213 MHz without need any extra adjustment.
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The NORMARC LDB-103 DME is able to serve, simultaneously, more than 200 interrogators with a
maximum transmission rate of 5000 ppps.

Transmitter Unit (TXU) has the following RF ports:
x  Main connector (connected to RF Shelf or HPA).
x  Local oscillator (from RXU).

x  Received signal (To RXU; duplexer output).

Transmitter Unit (TXU) is also in charge of squitter generation, so when the reply rate is insufficient to
maintain a transmission rate of at least 700ppps, pulse pairs are added at random basis to ensure that
the minimum rate is maintained. In no case, maximum squitter rate exceeds 850 ppps (programmable
value).

The number of generated squitter pulses depends on the number of interrogations decoded by the
Receiver Unit (RXU), being the total amount of transmitted reply pulses as close as possible to 700

ppPps.

If reply rate due to decoded interrogation signal is above the range of 700 to 850 ppps, no squitter
pulses are added.

Transmitter Unit (TXU) is responsible of identity pulse generation. The identity signal consists of the
transmission of the beacon code in the form of dots and dashes (International Morse Code) of identity
pulses.

The signal for the identification coding consists of the transmission of a series of paired pulses
transmitted at a rate of 1350 (+ 10) ppps and temporarily replaces all other pulses. Identity pulses
have the same characteristics that reply pulses, having the same shape and pulse pair spacing.

During the identification key down periods, reply pulses are not transmitted, but between keydowns,
replies are transmitted.

The TXU includes circuitry so that it can either work as an independent beacon or associated to a VHF
equipment (facilities are available to support connection to two different VHF facilities). When working
as an associated beacon, the TXU is able to work as master or slave. When working as an associated
master, the TXU is able to drive the associated VHF equipment with a synchronization pulse indicating
the moment of identity transmission (trigger) or directly sending the keying signal (MORSE code).

In the same way, when the DME is configured as a slave of a VHF equipment, TXU is able to manage
an input signal indicating the identity code transmission trigger or an input signal acting as a keyer.

The following summarizes all possible configurations:
x  Independent operation
x  Associated operation
o Master equipment
x  Trigger output signal
x  Keyed output signal (MORSE code)
o Slave equipment
x  Trigger input signal

x  Keyed input signal (MORSE code)
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In independent operation, TXU transmits the beacon MORSE code at least once every 30 seconds.

In associated operation, each 30 seconds interval is divided into 4 equal periods with the transponder
identification transmitted during one period only, and the associated VHF facility identification
transmitted during the remaining periods.

When the DME is operating as a slave unit, any failure of the external Ident generator causes the
DME to internally generate and transmit the transponder identity code in place of the failed unit and
that triggers an alarm (ldent synchro fail).
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Figure 3.9-2: TXU FUNCTIONAL BLOCK DIAGRAM

The unit allows storing two 4-character different identification codes. Characters are letters (must be
capital letters) or numbers, being the maximum length of a letter 4 symbol (combination of dots and
dashes) and 5 symbols for numbers. Depending on the number of characters of the identity code and
the periodicity of identity code transmission, the beacon transmits with a different word rate, being 8
words per minute the maximum rate.

MORSE code identification signal fulfills the following characteristics:
x  The dot length is user configurable between 0.1 and 0.16 second.
x  The dash length is 3 times the duration of a dot.
x  The time duration between dots and/or dashes is equal to 1 dot.

x  The time duration between letters or numeral is not less than one dash (three dots).
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x  The total period of transmission of an identification code group does not exceed 10 seconds.

x  The total key down time does not exceed 5 seconds.

The TXU is responsible for code length checking, calculating the key down length and the
identification code group length depending on the programmed code and dot length, ensuring the user
defined characteristics match the specification of the system.

Facilities are provided for selecting the following identification conditions:
x  NORMAL identification.
x Identification OFF.
x TEST.

x  Continuous key down.
During alarm inhibit mode, TXU automatically suppresses the transmitted identity coded.

TXU unit also performs the following functions:
x  Generation of suitable voltage rails from main +24VDC supply.
x  Management of calibration and identification parameters.

x  Generation of required signals for BIT functions.

3.9.2 BIT Facilities and Alarm Management

The TXU generates the essential signals required for BIT purposes.

The following processes are monitored:
x  Transmitted RF power.
x  Forward power.
x  Temperature.
x  Local Oscillator radiofrequency signal.
x  All the important voltage rails.

x  ldent Synchro.

The TXU internally includes a set of directional couplers, power detectors and multi-channel A/D
converters to sense and monitor above mentioned magnitudes. It then processes the gathered
information for BIT purposes.

The A/D converters sample all of their inputs cyclically and continuously. The latest conversion results
are accessible by poll requests from the system RS485 bus.

All operating voltages and/or the DC levels produced by these monitoring processes are presented on
the front panel connector for test purposes.

The TXU asserts Local Primary and Secondary alarms in the following scenarios:
x  Any voltage rail out of specified ranges.

x A failure of the FPGA configuration.
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x  Output power out of defined thresholds.

x  Temperature out of defined thresholds.

x  Local Oscillator radiofrequency signal out of user defined ranges.
x  An absence of poll requests from the CMU.

x A failure of the external Ident generator.

The module protects itself against temperature, switching off in case the measured temperature is
above a defined threshold kept in a register. Once it has shut down, the temperature needs to drop to
another, lower, register set level before the transmitter can resume operation. Temperature primary
alarm threshold matches with the switching off threshold.

When a failure of the external Ident generator occurs, it causes the DME to internally generate and
transmit the transponder identity code in place of the failed unit.

3.93 Programming and Control Information

The TXU contains a non-volatile FLASH memory, which holds information about thresholds, operating
parameters, calibration and compensation data as well as internal FPGA configuration.

For internal communication, the TXU has an RS485 interface to poll all these static and dynamic data.

RS485 registers are divided in two different categories, status registers and configuration registers.
The first group contains ‘read only’ registers on the RS485 bus, while the second group, the
configuration registers, are the ‘read/write’ registers.

The following parameters contained in the status registers, are available by polling:
x  Board ID.
x  FPGA revision.
x  Board revision.
x  Status (Enabled/Disabled).
x  Alarm status.
x Internal voltage rails.
x  Current temperatures.
x  Mean forward power levels.
x  Mean reverse power levels.
x  Recent peak reverse powers.
x  Local Oscillator (LO) level
x  Number of pair of pulses transmitted per second.
x  Number of squitters transmitted per second.

x  Number of replies transmitted per second.
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Parameters contained in configuration registers include the following:
x  Operating channel.
x  Calibration data and offsets for forward and reverse power detectors.

x Internal voltage rail thresholds to generate LOCAL Primary and Secondary Alarms (High and
low).

x  Temperature thresholds to generate LOCAL Primary and Secondary Alarms.

x  Number of restart attempts after shutdown due to temperature.

x  Reverse power detector thresholds to generate LOCAL Primary and Secondary Alarms.
x  Restart timer after shutdown due to reverse power.

x  Number of restart attempts after shutdown due to reverse power.

x  Local Oscillator (LO) level threshold to generate Primary and Secondary Alarms.
x  Independent/Associated Operation.

x  Master/Slave when in associated operating mode.

x  Key Input and Key output selection and control.

x Identity Code.

x  Identity control (Normal, OFF, TEST, Continuous).

x  Dot/Dash/Space length.

x  Squitter generation enable.

x  Squitter threshold.

Note that there is no need for configuration registers to be available in local or remote control. It
depends on Control & Monitoring Unit (CMU) configuration policy to give access to one or another
parameter in local or remote control or let that parameter as only factory set parameter. All the
parameters are accessible by the RS485 bus.

The TXU also has a JTAG port plus an enable signal accessible through the backplane connector, to
enable programming the FPGA inside the module from the Control & Monitoring Unit (CMU).

3.94 Mechanical Details

Dimensions of the TXU module are as follows:
x  Height: 6 U.
x  Width: 8 HP.
x  Length: based on euroboard 280 mm length standard.
x  Weight: <5 kg.
The module has single card slides at top and bottom.

The TXU has four rear connectors.
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x P1:DIN41612 Type C (96 pins).
x  P2: RF BMA plug connector.
x  P3: RF BMA plug connector.
x  P4: RF BMA plug connector.

Figure 3.9-3: TXU ASSEMBLY

3.9.5 Front Panel Details

On the front panel, the Transmitter Unit (TXU) has a 20 pin connector, one jack socket, and six LEDs
indicators.

The 20 pin connector provides access to critical analogue and digital signals such as synchronization
signals and internal voltage rails for test purposes. Digital signals present in test connector are
selectable by software control.

There is a female jack socket, where user can hear the IDENT code being transmitted by the beacon.
When the TXU is in standby mode no signal is present at this connector (Standby TXU does not
generate IDENT signal).

The LEDs used are SMD, and light pipes are used to direct the light through the front panel, as
follows:

x  POWER [Blue]: indicates that the unit has power.

x  ALARM [Red-Amber-Green]: indicates Primary and Secondary Alarm status; the LED lights
red to indicate a Primary Alarm, amber to indicate a Secondary Alarm and green when no
alarm is being asserted.

x  POLLING [Yellow]: indicates polling requests.

x  TX [Green]: this LED turns on each time the TXP transmits a pair of pulses. In normal
operation, users will see this LED active on all the time.
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x IDENT [Yellow]: indicates the presence of the IDENT tone; it turns on and off in cadence with
the dashes and dots of the Morse representation of the identification code.

x  TX_ENABLE [Red-Green]: this LED is green when transmit enable is asserted and red when
it is not.

TX ENABLE \
IDENT —

TXMODE — |

POLLING LED \

PHONE JACK bl

—\

TEST CONNECTOR

LOCAL ALARM — |

POWER LED

Figure 3.9-4: TXU - FRONT PANEL

This module has two insertion/extraction levers (one at the top and one at the bottom of the front
panel), allowing easy insertion and extraction of the module.

The handles supplies ESD protection (automatic connection with the rack ground) and hot swappable
operation (automatic power supply disable before extraction of the module).

3.9.6 Hardware Implementation

The TXU module occupies the second vertical slot of the subrack after the HPA. TXU1 at the Left
Hand side and TXU2 at the Right Hand side of the subrack.
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3.10 HIGH POWER AMPLIFIER (HPA)

3.101 Functional Description

A High Power Amplifier (HPA) is fitted into the equipment system to provide higher output power for an
en-route DME.

This module amplifies the radiofrequency signal provided by the Transmitter Unit (TXU) up to the
required level to be transmitted through the antenna. Nominal output power for an en-route DME is
more than 1 KW measured at cabinet connector.

Adjustment facility is provided to permit continuous variation of the RF output power in 0.25 dB steps
from a preset level of 1TKW over the range of 0 to —4 dB. The adjustment needs the collaboration from
the TXU.

The High Power Amplifier (HPA) receives the pre-distorted Gaussian shape pulses from the
Transmitter Unit (TXU) and amplifies them up to the nominal value. A sample of the transmitted signal
is sent to the Transmitter Unit (TXU) as digital video through a backplane connector in order to
implement a feedback loop, which controls the output pulse shape. This loop ensures that the
Gaussian shape characteristics of the transmitted pulses are maintained over the transmission
frequency band from 962 to 1213 MHz, and over the specified temperature range of operation.

The High Power Amplifier (HPA) contains the duplexer functionality on high power DMEs, allowing
transmission/reception switching.

The High Power Amplifier (HPA) is capable of working with a transmission rate of up to 5000 ppps.
This is sufficient to provide DME services to more than 200 interrogators simultaneously.

The High Power Amplifier (HPA) has the following RF ports:
x  Main connector (connected to RF Shelf).
x  Radiofrequency input (from TXU).
x  Received signal (To RXU; duplexer output).

The HPA also performs the following functions:
x  Generation of suitable voltage rails from main +24VDC supply.
x  Management of calibration and identification parameters.

x  Generation of required signals for BIT functions.
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3.10.2 BIT Facilities and Alarm Management

The HPA generates all essential signals required for BIT purposes.

The processes that are monitored include the following:
x  Transmitted RF power.
x  Forward and reverse power.
x  Input power from TXU.
x  Temperature.

x  All the important voltage rails.

The HPA includes a set of directional couplers, power detectors and multi-channel A/D converters to
sense and monitor the above-mentioned magnitudes and processes for BIT purposes.

The A/D converters sample all of their inputs cyclically and continuously. The latest conversion results
are accessible by poll requests from the system RS485 bus.

All operating voltages and/or the DC levels produced by these monitoring processes are available on
the front panel connector for test purposes.

The HPA asserts the Local Primary and Secondary alarms in the following scenarios:
x  Any voltage rail out of specified ranges.
x A failure of the FPGA configuration.
x  Output power out of defined thresholds.
x  Reverse power above defined threshold.
x  Temperature out of defined thresholds.
x  Input power form TXU out of threshold.

x  An absence of poll requests from the CMU.

The module protects itself against reverse power at main connector, switching off automatically if the
measured value is above a threshold defined in a register. The module tries to re-start a number of
times (pre-defined in a register) before switching itself off permanently until reset manually.

The module also protects itself against extreme temperature, switching off in case the measured
temperature is above a register defined threshold. Once it has shut down, the temperature needs to
drop to another, lower, register set level before the transmitter can resume operation. In the same way
for reverse power, temperature primary alarm threshold matches with the switching off threshold.

3.10.3 Programming and Control Information

The HPA contains a non-volatile FLASH memory, which holds information about thresholds, operating
parameters, calibration and compensation data as well as internal FPGA configuration.

The HPA has an RS485 interface to poll all these static and dynamic data.

RS485 registers are divided in two different categories, status registers and configuration registers.
The first group includes ‘read only’ registers on the RS485 bus, while the second group contains the
configuration registers, which are ‘read/write’ registers.
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The status registers that are available by polling include the following ones:
x Board ID.
x  FPGA revision.
x  Board revision.
x  Status (Enabled/Disabled).
x  Alarm status.
x Internal voltage rails.
x  Current temperatures.
x  Mean forward power levels.
x  Mean reverse power levels.
x  Recent peak reverse powers.
x  Mean radiofrequency input level.

x  Number of pair of pulses transmitted per second.

Parameters contained in the configuration registers include the following:
x  Operating channel.
x  Calibration data and offsets for forward and reverse power detectors.

x Internal voltage rail thresholds to generate LOCAL Primary and Secondary Alarms (high and
low).

x  Temperature thresholds to generate LOCAL Primary and Secondary Alarms.

x  Number of restart attempts after shutdown due to temperature.

x  Reverse power detector thresholds to generate LOCAL Primary and Secondary Alarms.
x  Restart timer after shutdown due to reverse power.

x  Number of restart attempts after shutdown due to reverse power.

x  Input power threshold to generate Primary and Secondary Alarm.

Note that there is no need for configuration registers to be available in local or remote control. It
depends on Control & Monitoring Unit (CMU) configuration policy to give access to one or another
parameter in local or remote control or let that parameter as only factory set parameter. All the
parameters are accessible by the RS485 bus.

The HPA also has a JTAG port together with an enable signal accessible through the backplane
connector. This enables programming of the FPGA inside the module from the Control & Monitoring
Unit (CMU).
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3.10.4 Mechanical Details

Dimensions of the HPA module are as follows:

x Height: 6 U.
x  Width: 14 HP.
%  Length: based on double euroboard 400 mm length standard.
x  Weight: <10 kg.
It is supported from underneath with 3 rails, and two rails at the top.
The module requires a heat sink for its thermal management.

The HPA has 4 rear connectors:
x J7: RF BMA plug connector.
x J8: RF BMA plug connector.
x J9: D-Sub 37p.
x  J10: D-Sub 9p mixed 3W3 configuration.
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Figure 3.10-2: HPA ASSEMBLY (1)
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Figure 3.10-3: HPA ASSEMBLY (Il)
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3.10.5 Front Panel Details
On the front panel, the High Power Amplifier (HPA) has a 20 pin connector and four LEDs indicators.

The 20 pin connector provides access to critical analogue and digital signals such as synchronization
signals and internal voltage rails for test purposes. Digital signals present in test connector are
selectable by software control.

LEDs used are SMD, and use light pipes to direct the light through the front panel, as follows:
x  POWER [Blue]: indicates that the unit has power.

x  ALARM [Red-Amber-Green]: indicates Primary and Secondary Alarm status; the LED lights
red to indicate a Primary Alarm, amber to indicate a Secondary Alarm and green when no
alarm is being asserted.

x  POLLING [Yellow]: indicates polling requests.

x  TX_ENABLE [Red-Green]: this LED is green when transmit enable is asserted and red when
it is not.

The module has one solid vertical handle allowing an easy insertion and extraction of the module. This
handles supplies ESD protection (automatic connection with the rack ground) and hot swappable
operation (automatic power supply disable before extraction of the module).

/ TX ENABLE

POLLING LED
@ /

TEST CONNECTOR

[ T———— | LOCAL ALARM

POWER LED

Figure 3.10-4: HPA - FRONT PANEL

3.10.6 Hardware Implementation

The HPA module occupies the first vertical slot, at the outside edge of the subrack. HPA1 is at the Left
Hand side and HPA2 at the Right Hand side of the subrack.
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3.11 POWER SUPPLY UNIT (PSU)

3111 Functional Description

The equipment is operated from a mains power supply with a nominal output voltage of +24VDCs,
which is also used as a float charger for a standby battery supply.

The input voltage of this Unit is 90 VAC to +276 VAC.

There is an option for powering the DME from an external DC power source. This option is explained
in details in the section 3.11.7 (‘External DC Power Supply’). In this configuration Rectifiers are
removed, but the mainframe of the power supplied is used (controller module and breakers).So,
operation by external DC is similar to operation on batteries.

The Power Supply Unit performs these three major functions:
x  To provide power to each TXP DME.
x  To control the charge state on the backup bank of sealed lead-acid batteries.

x  To automatically drain power from the battery bank when mains power is removed.

Every PSU is composed of two but up to four hot-swappable rectifiers, a controller module and three
circuit breakers. The rectifiers are capable of supplying at least 400 W at +28VDC that is 14 A each
without the need for a fan, although there is a derating over the whole temperature range.

The controller activates alarm outputs when a fault is discovered in one of the rectifiers, a circuit
breaker is tripped, an over-voltage occurs, an output voltage is below a user-specified level etc. In
addition, the PSU is failsafe on the failure of the controller itself. In this case, the rectifiers continue to
operate at their last set point. Thus any single failure in the power supply is a secondary alarm and
shouldn't require a switchover.

The controller is able to apply temperature compensation to the output voltage for the battery output
and/or the main output. The slope of the compensation is programmable.

There are three circuit breakers and they are rated as follows:
x 5 A for the digital control electronics.
x 15 A for the radiofrequency power amplifiers.

x 60 A for the battery bank, due to these breaker must support the full-load when the batteries
are supplying power, else 5 A where the return power from the battery bypasses the battery
breaker.

Other PSU features are:
x  Battery Temperature Compensation.
x  Battery Monitor and Change Current Control.
x  Low Voltage Disconnect operation.
x  Cooling and protection adjustments.
% Alarm and signals management.
x  Statistics and historical data, user definable alarms, data logging and event logging.

x  Control and monitor via Internet Explorer browser (integrated SNMP).
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The PSU arrangement is an N+1 parallel configuration to share the load of each single DME TXP
equipment, see Figure 3.11-1, so the battery charging period could be increased.

The standard configuration provides two (but up to four) redundant hot-swappable rectifiers.

Each one of this rectifier modules is capable of supply enough power to operate a single DME TXP.

A system is based on two PSU, one per single DME TXP equipment, two rectifier modules each.
Thus, a fully equipped dual DME beacon has the following power supply levels of redundancy,
increasing its reliability:

x

x

AC redundancy: dual PSU modules run of dual AC sources, one per Single DME TXP.
AC/DC redundancy: every PSU has, at least, two rectifier modules, hence any faulty rectifier
still means that the transmitters continue to operate.
Battery redundancy: dual PSU allow dual battery banks and advanced battery charging
options.
Table 3.11-1: POWER SUPPLY UNIT (PSU) DEFAULT PARAMETERS

SETTING RANGE / NOTE DEFAULT

Float Voltage (FL) 23.75-29.10V 27.20V

Equalize Voltage (EQ) 24.90-30.10V 27.50V

Battery Test Voltage (BT) 22.00-26.00V 23.00V

OverVolt Protect (OVP) 25.70-31.50V 28.50 V

Current Limit (CL) 23 - 100% 100%

Power Limit (PL) 0 —100% 100%

Module Start Delay 0-250S 18

System Start Delay 0-600S 0S

Low Volt Alarm (LVA) 21.00 - 26.00 V 22.00V

High Volt Alarm (HVA) 26.00 - 31.50 V 2775V

EQ Timeout 1-2399 h 30h

BT Timeout 1-250 h 8h

SoftStart Ramp Rate Normal / Fast Normal

CL/PL/Alarm Enable / Disable Enable

Remote ShutDown Enable / Disable Enable

Ramp Test Enable / Disable Enable

Battery Capacity 86 Ah

Temperature Coefficient 5.5 mV/C/cell

Charge Current Limit 10A

K1 for internal LVD NO

System Minor (K2) for batt charger NO

System Major (K3) for Load Voltage Available at EIU (nc/c/no) | NO

AC Fail (K4) for Mains OK Available at EIU (nc/c/no) | NO
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POWER SUPPLY UNIT
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Figure 3.11-1: PSU - FUNCTIONAL BLOCK DIAGRAM

BIT Facilities and Alarm Management

The PSU is able to generate the signals required for BIT purposes.

The monitored processes include rectifier status and communication, battery capacity and charge,
battery temperature, charge current, output voltage and load current.

The PSU asserts Local Primary (Major) and Secondary (Minor) alarms when there are conditions that
are considered an immediate threat to the service, in the first case, or to be of a less serious nature in
the second.

These alarms can be classified in:

x

x

Chapter 3

Rectifier alarms.

Current alarms.

Voltage alarms.

Battery alarms.
Temperature alarms
Miscellaneous.

Battery over temperature.
Fuse alarm.

High voltage and any voltage and rail out of user specified ranges.
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3.11.3 Programming and Control Information

The power supply system has a network (Ethernet) accessible port so that it can be controlled and
monitored externally by utilizing TCP/IP technology through a Network Web Server or a Simple
Network Management Server (SNMP).

3.11.4 Mechanical Details

Figure 3.11-2: PSU - RECTIFIER MODULE
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Figure 3.11-3: PSU - FRONT AND REAR VIEW
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3.11.5 Front Panel Details

On the front panel, the PSU has seven LEDs, a small LCD display, a RJ45 connector and a DB9
connector for network and serial communications ports, respectively.

The LEDs indicators show the operating and alarm status of the power supply system.

3.11.6 Hardware Implementation
N/A
3.11.7 External DC Power Supply™®

A universal problem in battery-operated devices is the threat of damage when an end user (never an
engineer) inserts or reconnects the battery backward during installation or maintenance work. During
this event, it is possible that the polarity of the battery could be applied in reverse direction causing
critical damage. In the NORMARC LDB-103 DME, although the battery terminals are marked with
colours, the possibility for reverse battery is still present, so the DC POWER KIT ensures protection
for NORMARC LDB-103 DME equipment in order to survive without damage.

A simple effective circuitry providing this functionality is depicted in Figure 3.11-4 and Figure 3.11-5.

In normal operation the protection diode is in open circuit, reverse biased and only when a reverse
polarity connection is applied at battery terminals the protection diode is forward biased, conducting
high current only until the safety fuse clears.

Figure 3.11-4: DC POWER KIT GENERAL VIEW

10 Only for NORMARC LDB-103 DME Model .14 and Model .15
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EXTERNAL DC SUPPLY INPUTS
+ - + -

Figure 3.11-5: DC POWER KIT - EXTERNAL INPUT INTERFACE

3.12 NETWORK MANAGEMENT PROCESSOR / EXTERNAL INTERFACE UNIT (NMP/EIU)

3121 Functional Description

The Network Management Processor/External Interface Unit (NMP/EIU) provides the gateway
between the navaid equipment and the remote control and monitoring centre as well as supports the
internal Local Area Network (LAN) of the DME beacon or protocol translation for legacy navaids.

The NMP/EIU collects site and auxiliary signals or alarms providing multiple communication interfaces
for remote connection, such as traditional leased-line, radio and dial-up modems as well as cellular
modems and direct Ethernet connection.

The communication interface can be considered as the Wide Area Network (WAN) interface of the
NMP/EIU module.

The NMP/EIU uses standard TCP/IP routing technology, allowing no only Indra navaids to be
connected to the site LAN, but third party elements can also be easily integrated. LAN interfaces
include multiple 10/100BaseT Ethernet ports as well as multiple RS232/485 interfaces. The NMP/EIU
element itself can be managed using HTTP and SNMP.

DME SITE

CMU1 CMU2 PSU1 PSU2

| | | |

l | LAN

SITE/  ——— NMP/EIU
AUXILIARY
WAN
Figure 3.12-1: NMP/EIU MODULE - DME INTERNAL LAN
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For legacy navaid equipment, the NMP/EIU module will proxy and convert any HTTP or SNMP
requests to the proprietary legacy protocol, to ensure the network of navaids are open standards
compliant. This allows for seamless management of networks of navaids, whether consisting only new
models, legacy models or a mixed network of both.

The range of equipment includes:
x  Existing equipment mostly managed using proprietary protocols access via serial port.

x  New equipment managed using standard protocols accessed by Ethernet interface where
possible.

x  Third party equipment managed with either standard or proprietary protocols accessed by
either serial or Ethernet interfaces.

1/0 front panel connectors provide a common location for the termination of external wiring to the DME
installation and EMC protection.

3.12.2 BIT Facilities and Alarm Management

The Ethernet Switch has generic functionalities and can be a Commercial Off The Shelf (COTS) item.

A suitable Ethernet switch provides eight 10/100BaseT(X) store-and-forward network ports. The unit
uses redundant dual 24 VDC and has relay output warning for power failure and port break alarm.

3.12.3 Programming and Control Information

The NMP/EIU element can be managed using HTTP and SNMP protocols from a conventional
browser.

3.12.4 Mechanical Details

Dimensions of the NMP/EIU module are as follows:

x  Height: 108.5 mm.
x  Width: 449.0 mm.
x  Depth: 305.6 mm.
x  Weight: 3.6 kg.

AUXILIARY INPUTS / OUTPUTS

e N
i )
NMP 1PS ALARMS MONITOR DIGITAL IN AU

ETHERNET SWITCH
SWE SWETHS

LAN
A sesoo)
CJo of=)o
e/ /)

T SITEINTOUT
—_—
TACAN SERIAL COMM 5 SERIAL COMM 6
-I THNTTIY I -I THTITIT I -I THTTOT I
o \\ \\ \|
RESET hd h d h o
LANETHT LANETHZ LANETHS

CONSOLE

Figure 3.12-2: NMP/EIU ASSEMBLY
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Figure 3.12-3: NMP/EIU ASSEMBLY (FULL WIRED VERSION)

3.12.5 Front Panel Details

On the front panel, the NMP/EIU, apart from all interface connectors, has fourteen LEDs indicators.
Figure 3.12-3 shows a diagram to identify all elements NMP/EIU front panel is composed of.

The NMP/EIU has, in its standard version, the following connectors, all accessible at the front panel:
x  Interconnection and Power Supply area composed of 9 connectors as follows:
o 6 IDC 40p plug connectors [SK1 to SK 6].
o DC power supply connectors [DC A, DC B].
o 1 BNC connector for an optional GPS antenna.
x ETHERNET SWITCH area composed of 8 RJ45 connectors to create the internal DME LAN.
x  AUXILIARY INPUTS/OUTPUTS area composed as follows:
o D-Sub 37p for SITE IN/OUT signals and alarms.
o D-Sub 15p for IDENT IN/OUT functionalities.
o 1 D-Sub 9p for ILS INTERLOCK functionalities.
o 1 D-Sub 9p for AUDIO IN/OUT signals.
x  LAN area:
o 4 D-Sub 9p (up to 6) for serial communications [COMM 1 to COMM 6].
o 3 RJ45 for ethernet network communications [LAN ETH 1 to ETH 3].
x  WAN area:
o 1 RJ45 for standar network communications [WAN ETH A].
o 1 RJ11 for direct PTSN communications [MODEM].

o 1 D-Sub 9p for serial communications [COMM A].
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The Auxiliary Input/Output connectivity can be extended upon customer request. The NMP/EIU in its
full-wired version (see Figure 3.12-3), upgrade the connectors accessible at the front panel as follows:

x  AUXILIARY INPUTS/OUTPUTS area composed as follows:
o 1 D-Sub 37p for AUXILIARY signals.
o 1 D-Sub 15p for power supply monitoring functionalities.
o 2 D-Sub 9p for remote control functionalities.

o 2 D-Sub 25p for remote status monitoring functionalities.

LEDs are SMD, and use light pipes to direct the light through the front panel, as follows:
x  POWER [Blue]: indicates that the unit has power.

x  ALARM [Red-Amber-Green]: indicates Primary and Secondary Alarm status; the LED turns
red to indicate a Primary Alarm, amber to indicate a Secondary Alarm and green when no
alarm is being asserted.

x  ACTIVITY [Green]: indicating activity in the following situations:
o WAN by ETH.
o LAN by ETH.

3.12.6 Hardware Implementation
The NMP/EIU module occupies the shelf behind the second PSU.
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4, SECTION 4 — OPERATION AND USE INTRUCTIONS.

4.1 INTRODUCTION

This section provides instructions to operate the Indra NORMARC LDB-103 DME for use by Viewers,
Operators, Managers, Installers and Administrators.

The procedures of this section detail the steps required to place a DME beacon into operation.
Moreover, the operating instructions of its different interfaces are described separately.

4.2 INDRA NORMARC LDB-103 DME ACCESS RIGHT

Each user needs an ID and password to log on. The operations domains for the NORMARC LDB-103
are defined for the following roles:

x  Viewer.

x  Operator.

x  Manager.

x Installer.

x  Administrator.

The Administrator manages other users and assigns a role, with a corresponding ID and password. To
enhance security, passwords can be chosen one of the four different levels of complexity.

Viewer

As a viewer, user has minimum access rights and can view limited monitored information such as
those in the following pages:

x  Home.
x  General Device Information.
x  Configuration Summary.
x  Active Alarm Status.
Operator
The operator has limited access rights and can view additional monitored information such as:
x  Operation Control: Select Main / Changeover.
x  Operation Control: Switching: ON / OFF / Reset / Reboot.
x  Operation Control: Alarm Inhibit Enable.
x  In addition to Viewer Rights.
Manager
User has extended rights to edit the following parameters and facilities:
x  Operation Control: Squitters, Monitor Interrogation Rate.
x  Alarm Configuration (Setting of Limits).

x  In addition to Operator Rights.
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Installer

User has advanced rights to edit the following control parameters and facilities:
x  Operation Control: frequency and mode channels, power level adjustment.
x  Operation Control: SDES and LDES modes.
x  Site Parameters: reply delay offset, dead time.

x Installation Facilities: to fine tune site specific parameters relating to system transmitter
and receiver characteristics. As it is described in section 4.7.4 System Configuration , the
user can adjust the Transmitted Pulse Width, Transmitter Power Offset and the MTU
Transmitted Power Measurement Offset between others.

x  In addition to Manager Rights.
Administrator
User has all the higher rights level, to edit the following control parameters and facilities:
x  Access and Security Configuration.
x  LCU Layout View Configuration.
x  Network Configuration.

x  In addition to Installer Rights

421 Managing Eligible Users
Equipment leaving the factory has the following users imbedded:

Table 4.2-1: DEFAULT USERS (FACTOTY SETTINGS)

USER NAME LEVEL PASS WORD
administrator administrator nav
rest installer nav

The first task for an end-user administrator is to log in and implement the site and network operation
policies including that applicable for user accessibility. The following steps may be taken.

x  Log In.

x  Configure accessibility policy.

x  Add or Delete permitted users and their passwords to the user inventory.
x  Establish allowable I/O access mode.

Consult 4.7.2 Accessing GUI for detailed guidance.
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4.3 SWITCH-ON & SWITCH-OFF PROCEDURES

4.3.1 Switch-On Procedure

The equipment rack should not yet be connected to any power source, including the battery. Ensure
that the AC power switch at the bottom of the cabinet is OFF. Ensure that the switches at the PSU’s
circuit breaker panel are all OFF (this is located on the right side).

1. STANDBY POWER SOURCE

x  Connect the black power cable terminated with suitable lugs to the BATT1- terminal of the
power distribution bar (located at the back of the cabinet).

x  Connect the other end of the black power cable to the negative terminal of the standby
battery.

x  Cover battery end of the red power cable with insulation tape.

x  Connect the red power cable to the BATT1+ terminal. Route the two cables neatly toward
the battery.

x Taking care not to short the battery terminals, undo the insulation tape and connect the
battery end of the red cable to the battery. The two cables are to be of appropriate gauge for
20 Amperes and are terminated with suitable size lugs.

2. APPLICATION OF POWER

x  Ensure that there is suitable AC power source at the mains.
x  Connect the AC mains to the AC socket on the AC Input Box.

x  Set the AC POWER switch to ON. After a short delay the rectifiers units turn on, with their
steady green LEDs illuminated. The red LEDs flash until links with the controller are
established.

x  The controller, located at the LHS of the PSU, powers up and performs a self-check, which is
indicated by flashing LEDs. There may also be an audible warning siren lasting up to 6
seconds.

x  Read the voltage and current at the PSU’s LED display. This should be 27.2 +/- 0.3 V and
less than 0.2 A.

x  Turn the switch for battery charger at the PSU’s circuit breaker panel to ON.

x  Verify that the battery is fully charged by checking the total current is not excessive (less
than 1.5 A). If the battery is not fully charged, leave the charger on until battery is fully
charged.

3. APPLICATION OF POWER TO RF SYSTEM

x  Turn the switch for RF voltage VRF on the PSU’s circuit breaker panel to ON. This switch is
located at the second top location of the 4-switch panel.

x  Check that total current drawn is less than 12.0 A.
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4. APPLICATION OF POWER TO CONTROL SYSTEM

x  Turn the switch for control voltage VCTL at the PSU’s circuit breaker panel to ON. This
switch is located at the top location of the 4-switch panel.

x  Check that the following front panel indicators are on:
o Power.
o Alarm.
o Polling (flashing).
% Check that the total current drawn is less than 5 A.
x  Check that the front panel indicators are all on or flashing of the intended colour for normal

operation.

4.3.2 Switch-Off Procedure

Raw 24V supply can then be switched off by turning off the switches on the circuit breaker panel of the
PSU and then switching off the mains.

4.4 CONNECTING TO THE DME

As it is explained in the section 2.8, to make a more powerful control of the equipment is necessary to
use the extended control. The extended control of the beacon is performed through a laptop
connected by a network cable to the front panel of the equipment (Local Control), or by network
connections thru the NMP/EIU module.

For the NORMARC LDB-103 DME, network managed identities include the CMU A, PSU A, and the
CMU B, PSU Band the NMP/EIU module.

DHE SITE
% cMuA CMUB PSUA PSUB
——— ) I L
LA
SITE) ———
AUXILIARY HHPIE“'I
WAk
Figure 4.4-1: DME SITE LOCAL SUBNET LAYOUT

4.41 Network Settings

Set up a computer terminal having resident web browser to ensure its net mask, gateway and address
are appropriate for the equipment which is connected to.
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Local IP Network Layout

The following table list the local IP addresses layout:

4.41.2

Table 4.4-1: LOCAL IP ADDRESS TABLE

Radio Navigation Systems

indra

DESCRIPTION IP ADDRESS USER / PASSWORD

Master CMU 10.6.0.132 rest / nav
Slave CMU 10.6.0.133 rest/ nav
CMU A (Left Hand Side) 10.6.0.138 rest / nav
CMU B (Right Hand Side) 10.6.0.146 rest / nav
PSU A (upper) 10.6.0.139 /1234

PSU B (lower) 10.6.0.147 /1234

NMP/EIU 10.6.0.97 rest / nav

Remote IP Access

The following table shows an example of how the IP addresses can be allocated.

Site name: Indra Lab network (username: ‘rest’, authority: installer).

Table 4.4-2: REMOTE IP ADDRESS TABLE

DESCRIPTION IP ADDRESS USER / PASSWORD
Master CMU 192.168.120.27:34080 rest / nav
Slave CMU 192.168.120.27:38080 rest / nav
CMU A (Left Hand Side) 192.168.120.27:32080 rest / nav
CMU B (Right Hand Side) 192.168.120.27:36080 rest / nav
PSU A (upper) 192.168.120.27:33580 /1234
PSU B (lower) 192.168.120.27:37580 /1234

Direct connection to the PSU requires a cross-over network cable.

4.4.2

Connecting Instructions

Step 1: Open network settings ( Example for Windows Vista)

1. Click the Windows orb and select Control Panel.

Double-click Network and Sharing Center.

2
3. Select Manage Network Connection from the list of options on the left.
4

Double-click Local Area Connection.
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U Local Area Connection Status ==

General

Connection
IPv4 Connectivity: Internet
IPvE Connectivity: Limited
Media State: Enabled
Duration: 07:13:18
Speed: 100.0 Mbps

Activity
Sent — _LN,!( ——  Received
at”
Bytes: 14,421,411 | 28,349,732
[@Eroperﬁes J [ @gisable ] [ Diagnose ]

Close

5. Click Properties.

6. Select Internet Protocol Version 4 (TCP/IPv4) and click Properties.

Chapter 4

Page 130 of 314

Figure 4.4-2: LOCAL AREA CONNECTION STATUS
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Connect using:
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This connection uses the following items:

& Client for Microsoft Networks

g\ﬁrtual Machine Network Services

QOOS Packet Scheduler

.Q File and Printer Sharing for Microsoft Networks

<& [ntemet Protocol Version & (TCP/IPvE)

S "i=met Protocol Version 4 (TCP/IPv4) |
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Description

Transmission Control Protocol/Intemet Protocol. The defautt
wide area network protocol that provides communication
across diverse interconnected networks.
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Figure 4.4-3: LOCAL AREA CONNECTION PROPERTIES
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Step 2: Set IP address
1. Select the option for Use the following IP address, if it is not already selected.
2. Enter the following settings
IP address: 10.6.0.90
Subnet mask: 255.255.255.0

3. Optional: set the default gateway if necessary. This is the IP address of your firewall
or network switch.

H Propiedades: Protocolo de Internet version 2x]

Gerieral |

Puede hacer que la configuracion IP se asigne automaticamente sila
red es compatible con esta funcionalidad. De o contrario, debera
consulkar con el administrador de red cudl es la configuracion IP
apropiada,

" Obtener una direccidn IP automaticamente

% Usar la siguiente direccicn IF:

Direccidn IF: .6 .0 .9

Méscara de subred: I 255,295 .255 . 0
Puetta de enlace predeterminada: I . . .

€ Ohtener la direccitn del servidor DG automaticamente

—{* Usar las siquientes direcciones de servidar DMS:

Servidor DNS preferido: I . . .
Servidor DNS alkernativo: I . . .

[~ validar configuracidn 2 salic Opriones avanzadas. .. |
Aceptar I Cancelar | I

Figure 4.4-4: PROPERTIES - DEFAULT GATEWAY

4. Click OK.

Step 3: Log on to the selected module (CMU A, CMU B, PSU A, PSU B or NMP/EIU module)
1. Connect your PC to the power supply using a crossover LAN cable.

2. Open Windows Internet Explorer and enter the following address (in this example we
are connecting to PSU A):

http:// 10.6.0.139
You are prompted to log in.
Enter the your normal network user ID and the following password: 1234
4. Click OK.
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4.5 OPERATION INFORMATION

The operation of the Indra NORMARC LDB-103 DME is controlled by a system of local and remote
controls and status display that provides the following general capabilities:

1. Basic control: it is made through buttons supplied by the Local Control Unit (LCU) touch
screen display.

2. An extended control of the beacon: it is performed through network connections. In this
case there are other two possibilities:

A laptop connected by a network cable to the front panel of the equipment (LMT).

A laptop connected by a network cable to the NMP/EIU module (RMT).

3. Remote control can be performed by a connection accomplished by multiple means
including dial-up modem, leased-lines, radio, IP-based virtual private network (VPN),
Ethernet, and cellular networks.

So, it is possible to operate though four different interfaces:

1. LCU: It supplies basic control functions to the user in an easy an intuitive way, for
example switch on and off each transponder in an equipment in alarm inhibit mode. The
operating instructions through LCU are described in 4.6 LCU OPERATING
INSTRUCTIONS.

2. LMT/RMT: The browser-based Graphical User Interface resident in the CMU is the
primary operator interface to the NORMARC LDB-103 DME. All of the DME monitor,
control, telesignaling and test functions can be accessed. A detailed description of
operating instruction can be found in 4.7 GUI OPERATING INSTRUCTIONS.

3. RCSU: Optionally, as a part of the Remote Management and Monitoring system
(RMMS), the Remote Control and Supervision Unit is normally placed in the equipment
room of the control tower or in the equipment room of the maintenance centre
responsible of the Navaid site. As it is explained in the Annex B — RCSU AND RSU
OPERATING INSTRUCTION, the RCSU allows a similar control and a similar
parameters view to the LCU’s.

4. RSU: the Remote Supervision Unit (RSU) can be installed optionally in the air traffic control
area, in the control tower or at any point of the remote control center. Its main function is to
report information about the state and availability of the navaid systems to the operator. More
information about the RSU and how to operate is explained in Annex B — RCSU AND RSU
OPERATING INSTRUCTION.
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LDB-103
Telephone
Line

CONTROL TOWER _I_L

PSTN

MAINTENANCE ~ )
ROOM e T
. . | | -
: EEEE ) D oplad lul
T Radio LDB-103 VRB-53D
S~ = —7 Link
: SyR

—
WIFI LDB-103 VRB-53D
RMT Modem F 5
@_ NETWORK
X/P'r';‘ual Private Network) Pe : :
l
PMDT VPN
(Virtual Private Network)

DSL LDB-103 VRB-53D
Modem

Figure 4.5-1: LDB SERIES CONTROL SUBSYSTEM OVERVIEW

4.6 LCU OPERATING INSTRUCTIONS

4.6.1 Commands
The management of the control access is performed according to the configured policy.

Once the control has been granted, the user can command just a limited number of actions from the
LCU. The rest are available through the LMT.

The Local Control Unit (LCU) allows the system configuration control in the following way:
x  Request/Release the control of the system.
x  Select which transmitter works as Main and which one remains in Standby.
x  Change-over transmitters.
x  Enable/Disable Inhibit alarm.
x  Enable/Disable RF module in transmitter TX 1/ TX 2 in Alarm Inhibit Mode.
x  Disable/silence audible alarm.

x  Local Mode.
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There are two possible views of the LCU. The user can choose which interface to use by the extended

control. The route is the following:
Table 4.6-1: LCU LAYOUT

LMT/RMT GUI Path

Default

Administration > Policies> SYSTEM Controls. LCU Layout (*)

Original

The two possible views are presented below. Note that in the following sections, the figures always

show the Original Layout, but the functionality is exactly the same.

RACK STATUS

] GENERAL

K O oo
RADIATED PDWER
POWER

FREQUENCY E RRUR

CONTROL

IDENT

PULSE S HAPE

ALARMS

SYSTEM A SYSTEM B
ON AIR

—_——
MAIN PP SPACING
TXP A TXP B EFFICIENCY

LCU STATUS

GENERAL

ENABLE
BUZZER

ALARMS

SYSTEM A SYSTEM B
w ON AIR

TXP A TXP B EFFICIENCY 4‘—‘—‘—‘

.|| —— i
RADIATED PDWER
POWER

Figure 4.6-2: COMMANDS ALTERNATIVE LAYOUT
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General Information Area

The LCU display screen contains four areas:

x

x

The vertical column on the left are is the basic information block. This is a sliding panel.

indra

The top horizontal panel contains tab selection for general information, detailed information

and alarm details.

The bottom horizontal block contains the sliding panel for the LCU status.

The remaining area contains the selected information for the navaid equipment.

RACK STATUS

UNIT STATUS
ON AIR

e [

ALARMS

SYSTEM A SYSTEM B

KN Q| =i [ s
POWER

FREQUENCY ERROR
CONTROL

= - e f—
o sore R I

" UNIT ALARMS |

RECYCLE

LCU STATUS

BASIC LCU STATUS TAB

INFORMATION
INFORMATION SLIDING PANEL SELECTION

BLOCK

Figure 4.6-3: GENERAL INFORMATION

At least the next general signals are showed at any time in the front panel of the LCU:

x

x

Doc.N°: 0063400000100MAQO

Rev.: B/6
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[Operational status (MAIN, STANDBY, SHUTDOWN)].

[Transmitter On air / Transmitter status (ON/OFF, OK/WARNING/ALARM, BYPASS)].

[Power supply status (AC POWER/BATTERY, LOW BATTERY)].
Recycle count [GREEN, YELLOW, RED].
[Control availability (MULTIPLE, AVAILABLE, REMOTE LOCK)].
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4.6.3 Detailed Information Area

4.6.3.1 General Status Panel

This screen provides a global vision of the system status by monitoring basic parameters such as:

x  System status.

x  Beacon Delay.

x  Pulse Pair Spacing.
x  Efficiency.

x  Transmission rate.
x  Radiated Power.

x  Transmitted Power.
x  Frequency Error.

x ldent.

x  Pulse Shape.

RACK STATUS

GENERAL ALARMS

SYSTEM A SYSTEM B
ON AIR
MONITOR _-—

MAIN PP SPACING
TXP A TXP B EFFICIENCY

KN z
RADIATED PUWER
POWER

CONTROL

UNIT ALARMS

TXP A

TXP B

BATTERY Y ENABLE
BUZZER
RECYCLE

Figure 4.6-4: GENERAL INFORMATION PANEL
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4.6.3.2 Detailed Status Panel

All the parameters from each module are shown on screen. The GUI employs a pages and tabs to
organize the parameters in systems and modules, allowing the user to easily navigate through the
parameters.

DETAILED ALARMS

o8 ATR SELECT

MAIN (RGNS [NONE | TXPA | TXPB | BOTH]
[ oo oo I

TXP A TXP B

POWER —- CHANNEL TYPE ,%

CONTROL
5 INTERROGATION RATE 28

120 | 60]

SYSA MTUl
1/ 8
A LCU STATUS
RECYCLEI:|

x|yl

Figure 4.6-5: DETAILED STATUS PANEL

4.6.4 Alarms Status Panel

The alarms have a clear indication on the LCU to inform the any incidence in the equipment. They
also have a dedicated tab to show detailed information of the cause of alarm. The distribution is similar
to the one employed by the detailed status panel.

RACK STATUS

N I TXP A BEACON DELAY —
SeLECT L e

; N TXP A PULSE PAIR SPACING _
MAIN (RELCE = = 3
TXP A TXP B ks 2l
| TXP A EFFICIENCY “
| TXP B EFFICIENCY —

POWER = =

’ 1 TXPA TX POWER _

CONTROL = I

1 TX RATE

= SYSA MTUl
1/3

LCU STATUS

UNIT ALARMS |

Figure 4.6-6: ALARM INFORMATION PANEL
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RACK STATUS

T e —

UNIT STATUS
1 TXP A BEACON DELAY WARNING
ON AIR SELECT
SYSTEM TXP B BEACON DELA'Y
e
MAIN [ERECS
HTU TXP B PULSE PAIR SPACING
TXP A TXP B
Ij TXP A EFFICIENCY —
o TXPA TX POWER _
I
T
UNIT ALARMS

(‘4‘4‘7 i A SYSA MTUl
" R
1/3

LCU STATUS
BATTERY

Figure 4.6-7: ALARM INFORMATION PANEL — ALARM STATE

POWER

CONTROL

4.6.5 LCU Configuration Section

This section allows the configuration and monitoring of the LCU module:
x  Language selection.
x  Error report.

x  Touch Screen Calibration.

RACK STATUS
[ l: d

LCU STATUS

CALIBRATE ENABLE
LCD SCREEN
PANEL SAVER

TIONS STATUS DETAILS

ERROR EVENT DETAILS

Figure 4.6-8: LCU STATUS SLIDING PANEL INFORMATION
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4.6.6 Unit Status Sliding Panel

This screen provides a global vision of the system status. The showed information is the same than in
the small size version, but the slinding panel allows an easier visualization.

RACK STATUS

UNIT STATUS

ON AIR MAIN

MAIN - TXP A TXP A

TXP A TXP B

POWER CONTROL

UNIT ALARMS

TXP A TXP B

I T

BATTERY RECYCLE

Figure 4.6-9: DME SLIDING STATUS PANEL

4.7 GUI OPERATING INSTRUCTIONS

4.71 General

The browser-based Graphical User Interface (GUI) resident in the CMU is the primary operator
interface to the NORMARC LDB-103 DME. All of the DME monitor, control, telesignalling and test
functions can be accessed.

The browser pages include the following six groups:
x  Alarms.
x  Status.
x  Configuration.
% Thresholds.

x  Administration.

x Logs.

x Test.
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For operation activities at system level, the front pages are organised generally into four groups:
x  Display of System Status including Monitor Alarms (Alarms and Status).
x  System Equipment Control (Configuration, Status).
x  System Test Facility (Status and Test).

x  Management Facility (Logs and Administration).

4.7.2 Accessing GUI

To access the CMU’s windows (see section 4.4 for a detailed description):

1. Connect a computer with web browser installed to the LAN/Ethernet Connector
(either on local Ethernet port or on the front of NMP/EIU).

2. Manually set the network address within the subnet range.
3. Configure each CMU. To access the DME:
x Type http://10.6.0.138 into browser for CMU A.
x  Type http://10.6.0.146 into browser for CMU B.
Or
x Type http://10.6.0.132 into browser for master CMU.
x Type http://10.6.0.133 into browser for slave CMU.

«LAN e Accessto
CWAN riviledaes all relevant
RINMLEEEES parameters
Figure 4.7-1: LMT/RMT ACCESS
A screen similar to the following should be displayed:
Sesslon timed out
User name:
Password: Login
LDB-103 DME
Figure 4.7-2: LMT LOG IN
1. Log into CMU — username: administrator / password: nav.
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An initial screen similar to the following should appear:

CMU A rest(installer) | logout 14:07:16 2015-01-23 UTC+0000
Oparating Status THP A Module Alsrm THE B Madule Alarm
Main - TXP A No Fault No Fault
Mastar THP A Manitor Alarm TP B Manitor Alarm
- &MU A Sinale\Contiol No Fault No Fault
LDB-103 DME
Alarms Configuration Thresholds Administration Logs Test
System MTU Executive  MTU Autodiagnosis CMU HPA TXU RXU RCU PSU Poll
Parameter Name MTU 1 MTU 4
MTU Parameters | TP Monitored TRP A TXP A
MTU Parameters | TxP A Effic. Test ASC Pwr Offset| | 0 dB 0 de
MTU Parameters | TxP B Effic. Test ASC Pwr Offset| | 0 dB 0 d&
MTU Parameters 24 CTL 27.1 Walts | 26.9 Yalts
MTU Parameters | 24/ RF 27.0 Volts | 27.1 Volts
MTU Parameters | 12/ 11.8 Yolts | 12.0 Volts
MTU Parameters Analog 5 4.81 volts | 4.82 Vaolts
MTU Parameters Digital 5 W) E.06 volts | 5.07 valts
MTU Parameters | Analog -5 V! -4.96 Yolts | -5.01 Yolts
MTU Parameters | 3.3V 3.24 Yolts | 3.25 Valts

© Indra Intsrscan Navigation Systems 2013, Al rights reserved,

Figure 4.7-3: LMT MAIN SCREEN
2. Navigate to the Administration > Policies.

3. Set up the policies for Navaid installations. All Navaids should initially be configured
for the same policy settings, so that operators are presented with a consistent
interface for all equipment.
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rest(installer) \MLW\] 10:17:30 2017-05-05 UTC+0000
Operating Status
a8 o e TheeT
Master o — = TXP A Monitor Alarm “TXF B Monitor Alarm
LDB-103 DME CMU A II | Single Conirol | | No Fault I No Fault
Alarms  Status  Configuration Thresholds | 70 100 Logs Test
Administration/Policies 10: 16:58 2017-05-05 UTC+0000
Parameter Name System 1 | System 2

[SYSTEM Controls|[Save Current Configuration To Flash| || OK |

RCU Controls| TXP & Alarm Veting © AND oR [2eply |

[REU Controls| [T B Alarm Vting| [®an |[Dor ] [Ceew |

|SYSTEM Controls|[Single Controller Mode| False

|SYSTEM Controls|| SNMP Write Enable| | 1 snsbles i checked | [emw |

SYSTEM Controls|[Relay Control Enable] True

SYSTEM Controls|[Single No Relay Control| False

SYSTEM Controls||Local No Relay Control| True

SYSTEM Controls|[Select Main Relay Ctri Enable| False

SYSTEM Controls||System Gff Relay Ctrl Enable| False

SYSTEM Controls||Semantics Relay Ctrl Enable| False

SYSTEM Controls|| Changeover Relay Ctrl Ena_tg\s} False

SYSTEM Controls||HTTP Inactivity Timeout| L 10 minutes (1— &0} [Laony |

SYSTEM Controls|| Controller Inactivity Timeout | [ 3 minutes (1 — 20) [Csey |

SYSTEM C C ity| High

SYSTEM Controls||SNMP trap destination 1| | 1 [aeey |

SYSTEM Ct trap destination 2| | | [Ageiv |

@ Indra Interscan Navigation Systems 2013, All rights reserved.

Figure 4.7-4: LMT POLICIES

4. Add users and modify the default passwords. Review the Password Complexity
setting to ensure that it complies with the policy of your organization.

NOTE: Save Current Configuration To Flash

All system settings apply to both CMU A and CMU B regardless of the CMU the user is
connected to.

When the system seftings need to be persistent, Administration/Policies/SYSTEM
Controls/Save Current Configuration To Flash command is required. The saving process takes
20 seconds. During this period, the CMU (or CMUs) should not be extracted and the DME
should not be turned off.

To synchronize User Names and Passwords between CMUs, a Save Current Configuration To
Flash command is required and, after the 20 seconds safe period, a CMU Reset
(Configuration > CMU) has to be commanded to the other CMU, i.e. if the accounts are
created on CMU A, the reset should be commanded to CMU B.

5. Navigate to the Administration > Users page. This is only viewable by those logged
in with Administration privileges.
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Alarms Status Configuration Thresholds Administration Logs Test
Users
Administration/Users 14:14:13 2015-01-23 UTE+0000
User Level Password Active Action
e — “
“
|| [iewer v @ Add User

@ Indra Interscan Navigation Systems 2013, All rights reserved.

Figure 4.7-5: LMT USERS 1
6. Change passwords for the default users (optional, but recommended). It is not
possible to remove or disable these users.

Additional users can be assigned. You can create individual user accounts, or use generic accounts
for each user level.

Alarms Status  Gonfiguration Thresholds |50 clie Logs Test

Administration/Users 14114113 2015:01-23 UTEH0000

Success:

« Add User: "padra®

User Level Password Active Action
edministrator [Administator[~] @ | [(Detete] [Update |
andrew Viewer
pedro [Mager 7]
snmp Ins:aller ~ = [(Delete | [ Lpdate |
lowsroass_oniy| | Oparator [=] Acd User

© Indra Interscan Navigation Systams 2013, Al rights reserved,

Figure 4.7-6: LMT USERS 2

NOTE: Usernames must be lowercase and rules on password complexity are set on the
Policies page.
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The ‘Administrator Level’ has control over System Configuration, Policies and Users, however, it is
advised not to use this account to configure or monitor the equipment. The higher user level
recommended for managing the equipment configuration is Installer. If the system administrator also
intends to operate, install or maintain the equipment, they should assign themselves another
username for that purpose and give it Installer privileges. The Administrator should then check and
modify policies according to the organizations plan for Navaid management. After setting users and
policies on one CMU, the information can be synchronized with the other CMU following the procedure
explained for Save Current Settings.

4.7.3 Menu Overview

General Navaid Status:

x  Refresh period configurable:
o Only the DME GUI STATUS BAR is refreshed.

o This parameter is configurable in Administration > Policies > SYSTEM
CONTROL HTTP Status Area Update Period.

% Available Information:
o User connected and access level.
o Time and Date.
o Master CMU and current CMU.
o Operative Status.
o Module Alarms of both systems.
o Monitor Alarms of both systems.

o Navaid Control State.

CMU A rest(installer) | logout 14:23:16 2015-01-23 UTC+0000
Operating Status TRP A Module Alarm TP B Module Alarm
Main - TXP A No Fault No Fault
Master =i le C | THP A Manitor Alsrrn THP B Monitar Alarmn
CMU A ingle Contrs No Fault No Fault

LDB-103 DME

1

STATUS BAR

MU A rest(installer) | logout 14:20:16 2015 01 20 UTC1 0000

aaaaaaaaaaaaaaa THB A Weduls Alarrm THD & Wadula Alarm
Maln - TXP A No Fault No Fault

Pastar THP A Manitar Alarm THD B Manitor Al
MU A Sinale,Control No Fault No Fault

Threshalds  Admi Ings Tast

system MIUExecutive  MIU Autodiagnosis  GMU  HPA  1XU RXU  RGU  PSU boll
Status/MTU General 14:23:15 2015-01-23 UTC+0000
Parame ter Name MTU 1 MTU 4
TU Paramatars | TP Manitarad TP A ™ A

< |[T¥P . Effic. Tast ASC Pwir Offsat | 0 B 0 de

r2| TR B Effic. Toot ASC Mwr Offsct] | 0 db 0
27.1 volts | 26.9 valts
27.0 volts | 27.1 valts
118 Vulls | 12.0 Vulls
4.81 voits | 4.82 vaits
506 voits | 5.0/ vaits

—4.96 vnits | -5.00 Vaits

2.24 Volts | 3.25 valts

Figure 4.7-7: GENERAL DME GUI STATUS BAR
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Tabs and terminal map:
x 2 Tab Levels.

x

Alarms sS4l Configuration

MTU General

Thresholds

Parameters distributed by purpose and module.

Administration Logs Test

indra

MU A rest(installer) | Io 14:23:16 2015-01-23 UTC+0000
ara | prm——— Erp— =
Main - TXP A No Fault No Fault
Master THP A Manitor Alarm THP & Mantor Alarm
| GMU A || | Singte Control No Fault No Fault
DB-103 D
Alarms Configuration Thresholds  Administration  Logs Test
Status/MTU General 14:33:15 2015-01-23 UTC+0000
Parameter Name MTU 1 MTU 4
[MTU Parameters|[TXP Manitored THP A THP A
[MTU Parameters | TXP A Effic. Test ASC Pwr Offset| | 0 dB 0de
MTU Parameters | TxP b Effic. Test ASC Pwr Offset| | 0 dB 0ds
MTU Parameters | 24 v CTL| 27.1 Volts | 26,9 volts
My ers (24 VRF| 27.0 Volts | 27.1 Volts
[MTU ers] 12 V] 11.8 volts [ 12.0 volks
[MTU Parameters | analog 5 V| 4.81 Volts | 4.82 volts
MTU Parameters | Digital 5 v/ 5.06 Volts | 5.07 volts
MTU Parameters | Analog -5 v/ -4.96 Volts | -5.00 volts
MTU EEN 3.24 volts | 3.25 voles

Parameter table:

x

System Selection.

SMU A

Indra Interscan Naviastion Systerns 2013, All richts reserved

Figure 4.7-8: TABS AND TERMINAL BAR

Parameter Name and Value.

rest(installer) | logout |

14:42:11 2015-01-22 UTC+0000

“Oparsting Skatus

THE A Moduls Alara

THE B WMadule Alarn

Main - TXP A No Fault No Fault
Wastar THEA Manitor Alarm THE B Wonitar Alsrm
e | Single Cantral | No Faul No Fault

Status/RXU

Logs Test

14:41:50 2015-01-23 UTC+0000

Parameter Name System 1

System 2

RXU Parameters

Received Pulses/Second |

RXU Parameters

Minirmurn Threshold Level | -100.0 dem

-100.0 dBm

56 ppps 0 ppps

R¥U Parameters||Received Interrogations/Second | 23 ppps O ppps

RXU Parameters||[SDES-Suppressed Pulses/Second | 0 ppps 0 ppps

|RXU Parameters||[LDES-Suppressed Interrogations/Second | 0 ppps 0 ppps

|RxU Parameters||DeadTime-Suppressed Interrogations/Second | | 1 ppps 0 ppps

RxXU Parameters||[Fully Decoded Interrogations/Second | 22 ppps 0 ppps
I

R¥U Parsmeters|[30 4] 27.0 Wolts | 28.0 Yolts
R¥XU Parameters|[24 W RF| 27.2 walts | 27.2 Valts
RXU Parameters|[24 v CTL| 27.2 volts | 27,1 Yolts
RXU Parameters|[12 v 11.8 ¥olts | 11.9 valts
RXU Parameters|[analog 5 v 4.87 wolts | 4.88 volts
RxXU Parameters|[Digital 5 v 5.06 volts | 5.06 wvolts

RxXU Parameters|

Analog -5 | —4.77 wolts

-4.74 volts

RXU Parsmeters|

=2.28 Walts

EE

2,26 Walts

S lndca

Doc.N°: 0063400000100MAQ0
Rev.: B/6
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Navaid control:
x  Changes applicable to:
o Single parameters: pressing the Apply button on the right side of each row.

o Set of parameters: pressing the Apply button off the last row.

x  All changes commanded are verified and confirmed.

CMU A rest(installer) | logout | 14:47:42 2015-01-23 UTC+0000
Op=rsting Status THP B Maduls Alarm.
Main - TXP A No Fault
- G’y;igal Single Control
LDB-103 DME
1 Alarms Status el gifsitisidls ol Thresholds Administration Logs Test
Configuration/RXU 14:47:01 20150123 UTC+0000
Parameter Name Systemn 1 System 2

|R¥U Current Configuration Report| Report RXUA | Report RAUB |

|RxU Contrals || &utomatic Sensitivity Contral| | @ enablzd if chackad | ¥ enabladif chackad |_AW]

RxU Controls|[ASC Threshold) 45005 pRps (2400 — 5000) ‘ 4500| ppps (200 — s000) Apphy

RXU Contrals || Sensitivity Level| | —{EE@ dBm (-f00.0 — -30.0) | | -1D§Ei dBrm -r000 — -30.00 | | Apply |

RxU Controls || Sensitivity Control Stap| [u 5; dB (0.0 — ro) ‘ 05 dB (oo — 1.0} Apply

Rl Controls || Operative Channel| ‘ 32| (2 — 128) | 32: (r — 126) Apply |

RxU Controls|[Channel Type| [@x &% | [@% [ @+ | | Aoty |

[FU Controls [ rite To Flash| LOK | Lol

| Cancel | | Aply |
& Indra Interscan Navigation Systems 2013, All rights reserved.
Figure 4.7-10: NAVAIDS CONTROL
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4.7.4 System Configquration Starting-up

At Installation, after powering up and a communication link with the new equipment has been
established, the first steps include the inspection of the alarm pages and the status pages. At the
absence of any hardware anomalies as shown in those pages, the equipment is next configured by
following the procedure contained herein.

Configuration of the equipment includes setting up and verification of operational parameters,
measuring and adjusting of site-specific parameters and archiving of all operating parameters. User
must use the web interface to modify configuration. Note that the configuration and checking must be
done in the order as they are listed below.

These parameters include:
x  Site name.
x  Verify the LRU fitted.
x  |dent code.
x  Operative channel and type.
x  Transmitted Power Offset.
x  Pulse Width.
x  Transmitted/Radiated Power measurement Offset.
x  Configure the transmitted and radiated power thresholds.
x  Other Configuration options.
x Interlock option.
x  Configure the Antenna Cable Losses Parameter for the probe Antenna.
x  Equipment Control Policies.
x  Display Filter.

This information, specific to the site at installation (and after successful commissioning), is to be
archived. So, If changed, click ‘Write To Flash’ to enter the new parameter values into persistent
memory. The instructions to configure and modify all this parameters all described in section 4.7.5
Control Instruction.

4.7.5 Control Instruction

In this section how to configure the most import parameters and characteristics of the NORMARC
LDB-103 DME is explained in detailed.

4.7.5.1 Site Name

To configure to Site Name follow the next path:

LMT/RMT GUI Path Options Default

Administration > Policies > SYSTEM CONTROL. Navaid Name - -

Chapter 4 Doc.N°: 0063400000100MA00
Edic./Rev.: B/6
Page 148 of 314 Date: 31/07/2017



indra

Technical Manual

NORMARC LDB-103DME / Radio Navigation Systems

4.7.5.2 Verify the LRU fitted

A DME Ground Beacon NORMARC LDB-103 is composed by different LRUs.

So, after the DME is installed is necessary to verify and configure which LRU are fitted.

LMT/RMT GUI Path Options Default
Administration > Policies> SYSTEM Controls. CMU 1 Fitted Yes/No Yes
Administration > Policies> SYSTEM Controls. CMU 2 Fitted Yes/No Yes
Administration > Policies> SYSTEM Controls. RXU A Fitted Yes/No Yes
Administration > Policies> SYSTEM Controls. RXU B Fitted Yes/No Yes
Administration > Policies> SYSTEM Controls. TXU A Fitted Yes/No Yes
Administration > Policies> SYSTEM Controls. TXU B Fitted Yes/No Yes
Administration > Policies> SYSTEM Controls. HPA A Fitted Yes/No Yes
Administration > Policies> SYSTEM Controls. HPA B Fitted Yes/No Yes
Administration > Policies> SYSTEM Controls. MTU 1 Fitted Yes/No Yes
Administration > Policies> SYSTEM Controls. MTU 2 Fitted Yes/No No
Administration > Policies> SYSTEM Controls. MTU 3 Fitted Yes/No No
Administration > Policies> SYSTEM Controls. MTU 4 Fitted Yes/No Yes
Administration > Policies> SYSTEM Controls. PSU A Fitted Yes/No Yes
Administration > Policies> SYSTEM Controls. PSU B Fitted Yes/No Yes

4.7.5.3 Ident Code

The settings to configure are described in the tables below.

To indicate the operation mode:

LMT/RMT GUI Path Options Default

Independent / Code Sender
/ Trigger Sender / Code Code Receiver
Receiver / Trigger Receiver

Configuration > Installation > TXU Controls. Ident
Association Mode

Configuration > Installation > TXU Controls. Select Ident

Trigger Control Falling Edge/ Rising Edge Falling Edge

Note: in section 3.9 TRANSMITTER UNIT (TXU) the different Ident Modes are explained in detail.

To define which code is labeled as ID Code 1, ID Code 2 and ID Code Test.
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LMT/RMT GUI Path Options Default

Configuration > Installation > TXU Controls. ID Code 1 - -

Configuration > Installation > MTU Controls. ID Code 1 - -

Configuration > Installation > TXU Controls. ID Code 2 - -

Configuration > Installation > MTU Controls. ID Code 2 - -

Configuration > Installation > TXU Controls. ID Code TEST - -

Configuration > Installation > MTU Controls. ID Code TEST - -

Note: Each code could be up to four letters (must be capital letters) or numerals.

To select the code to be used by the TXU and the MTU.

LMT/RMT GUI Path Options Default

Configuration > Installation > TXU Controls. ID Code Selection First / Second First

Configuration > Installation > MTU Controls. ID Code Transmission Code1 / Code 2/ Code1
Test Code

Finally, modify the symbol length is possible.

LMT/RMT GUI Path Options Default

Configuration > Installation > MTU Controls. Symbol Length [100-160] ms 120

4.7.5.4 Operative Channel

The user can select the operative channel frequency (see Table 1.4-2). The following parameters
must be configured:

LMT/RMT GUI Path Options Default
Configuration > Installation > TXU Controls. Operative Channel [1-126] 74
Configuration > Installation > TXU Controls. Chanel Type XorY X
Configuration > Installation > HPA Controls. Operative Channel [1-126] 74
Configuration > Installation > HPA Controls. Chanel Type XorY X
Configuration > Installation > RXU Controls. Operative Channel [1-126] 74
Configuration > Installation > RXU Controls. Chanel Type XorY X
Configuration > Installation > MTU Controls. Operative Channel [1-126] 74
Configuration > Installation > MTU Controls. Chanel Type XorY X
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4.7.5.5 Transmitted Power Offset

The NORMARC LDB-103 DME allows adjusting the transmitted Power introducing losses between 0
and 4 dB. Note that the procedure to follow must be:

x  Firstly, adjust the transmitted power.

x  Secondly, modify the Power Pulse Width Adjustment parameter to get the more suitable
width.

x  Finally, check and adjust the reply Delay of the TXU.

LMT/RMT GUI Path Options Default

Configuration > TXU > TXU Controls. Output Power Offset [-4-0] dB 0dB

4.7.5.6 MTU Transmitted Power Measurement Offset

To adjust the TX power value and RD power value read by the MTU during commissioning is possible.
These adjustments are intended to be used for fine-tuning of the MTU. With no adjustment, the MTU
shows a correct value but now it is possible to enhance manually the accuracy of the measurement.

LMT/RMT GUI Path Options Default
Configuration> Installation>MTU Controls. Transmitted Power Offset. [-2.0-2.0]1dB 0
Configuration> Installation>MTU Controls. Radiated Power Offset. [2.0-2.0]1dB 0.2

4.7.5.7 Pulse Width and Output Power Adjustment

One of the capabilities of the equipment is a fine adjustment of the transmitted pulse width and the
output power. With no adjustment, the equipment transmits a valid pulse (ICAO compliant) using its
own calibration tables, but it's possible to adjust manually the pulse width in order to have a value
more close to the nominal. In the same way, a non-significant less output power can be read in some
channel due to the tolerances, but it's possible a fine adjustment in order to get the nominal value.

The right sequence to adjust the output power and pulse width must be the following:
x  Firstly, adjust the transmitted power.
x  After, modify the Power Pulse Width Adjustment parameter to get the more suitable width.

x  Finally, check and adjust the reply Delay of the TXU.

LMT/RMT GUI Path Options Default
Copfiguration > Installation> TXU Controls. Operative Channel Power [0 to 1.5] dB 0
Adjustment

Configuration > Installation> TXU Controls. High Power Pulse Width 42-421 % 0
Adjustment (only applied for HP equipment) [-42-42] %

Configuration > Installation> TXU Controls. Low Power Pulse Width [-40-40] % 0
Adjustment (only applied for LP equipment) ¢
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4.7.5.8 Configure the transmitted and radiated power thresholds

Configure the transmitted and radiated power thresholds according the type of equipment: High Power
or Low Power.

Note: As reference the standard values are:
x  HP: 800 W secondary alarm / 500 W primary alarm.
x LP: 80 W secondary alarm / 50 W primary alarm.

LMT/RMT GUI Path Options Default

Thresholds/MTU Executive/MTU Parameter Limits. Transmitted

Power Secondary Alarm Threshold [25 - 1500] W 80(LP)/800(HP)W

Thresholds/MTU Executive/MTU Parameter Limits. Transmitted

Power Primary Alarm Threshold [25 - 15001 W SO0(LP)/S00(HP) W

4.7.5.9 Display Filter

Allows seeing the Transmission Zeros due to losses in a detection of parameters; Beacon Delay,
Pulse Pair Spacing, Radiated Power and Transmitted Power.

LMT/RMT GUI Path Options Default
] ) ) . . Enabled/
Configuration> Installation> MTU Controls. Display Filter Enabled
Disabled

4.7.5.10 Other Configuration Parameters

Besides the parameters explained before, when a DME is installed, it would be interesting check
others features. The following settings allow users to easily configure the DME to suit their needs.

4.7.5.10.1 System Select Control

By default, the system on the left is the main system, and the one on the right is the standby. If no fault
is present, the main equipment is always operating and connected to the radiating system.
Nevertheless, selection of the main system for active system is user-selectable.

LMT/RMT GUI Path Options Default

Configuration > RCU > Main TXP TXP A/TXP B TXP A

The policy to decide when alarms in MTU1 and MTU4 produce a changeover is configurable. It is
possible to produce a changeover when an alarm happens (whatever MTU) or only when both MTUs
produce the alarm at the same time.

LMT/RMT GUI Path Options Default
Administration > Policies > TXP B Alarm Voting AND/OR AND
Administration > Policies > TXP B Alarm Voting AND/OR AND
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Moreover, the user can modify the Changeover Sequencing Policy:
x  System Off: Not valid.

x  In Hot Main-Standby-Shutdown and Warm Main-Standby-Shutdown the sequence is Main-
Standby-Shutdown in both cases. The difference is in the radiofrequency amplifiers state:

o In the ‘Hot’ mode, both sets of radiofrequency amplifiers are kept active and the
energy from the redundant amplifiers is dissipated into 50 ohm loads enclosed in the
Relay Control Unit (RCU).

o Inthe ‘Warm’ mode, the Relay Control Unit is configured to disable or left power down
the Low and High Power Ampilifiers in the unit that is acting as Standby DME. This
saves power and extends the time that the NORMARC LDB-103 can operate off back-
up batteries.

LMT/RMT GUI Path Options Default

(;glr;ﬂguration > RCU > Changeover Sequencing /S‘JSttT\Arr;i:-f.fS/tandby-Shutdown/ \é\{:;n;bl\)/ll_ain-
/Warm Main-Standby-Shutdown Shutdown

The MTU Assignment Policy is configurable too.

LMT/RMT GUI Path Options Default

Configuration > RCU > MTU Assignment Policy Dynamic/Static Dynamic

Pressing the Changeover Sequencing Policy button causes the DME to changeover from the active
TXP to the next step in the Changeover Sequencing Policy.

LMT/RMT GUI Path Options Default

Configuration > RCU > TXP Changeover OK button

4.7.5.10.2 Alarm Inhibit Key

Alarm Inhibit operation prevents a transfer from main to standby if an alarm occurs. This allows one
system to be tested while the other system operating.

The Alarm Inhibit key toggles between two settings: Enabled/Disabled. When Alarm Inhibit is set to
disabled, the DME is able to transfer (‘Changeover’) or shutdown in response to alarm signals. When
this key is set to enabled, transfer and shutdown are prevented and the RCU ignore any fault inputs
from the monitors.

LMT/RMT GUI Path Options Default

Configuration > RCU > Alarm Inhibit Enabled/Disabled Disabled

When the Alarm Inhibit key is set to enabled, Ident code is not transmitted from the DME.

Alarm Inhibit key is also available as a software button located at the general panel of the LCU (see
4.6.3 Detailed Information Area).
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If the Alarm Inhibit Mode is active, is possible to enable/disable the transmitters and configuration
parameter HOT/WARM/STANDBY is updated consequently. In case both transmitters are disabled
SHUTDOWN mode will be activated. Besides, if a Changeover is set, the TXP on-air must be
automatically turned on. In the opposite way, this option is not available.

LMT/RMT GUI Path Options Default
Configuration > RCU > TXP A Enable Enabled/Disabled Enabled
Configuration > RCU > TXP B Enable Enabled/Disabled Disabled

4.7.5.10.3 Surrender Bus

This command changes the Master CMU to the other one, and stops the polling 700ms.

LMT/RMT GUI Path

Options

Default

Configuration > MTU> CMU Controls Effic. Surrender Bus

OK Button

4.7.5.10.4 Recycle Control

The recycling facility allows the beacon to automatically restart after a failure. There are two recycling
policies: absolute or relative. Moreover, both policies could be enabled simultaneously.

The following parameters are user settable in the NORMARC LDB-103 DME:

o Enable Relative Recycle Limit: activate the Relative Recycling mode policy.
o Enable Absolute Recycle Limit: activate the Absolute Recycling mode policy.
o Recycle Delay Period: The time that the beacon remains out of service before a restart is

attempted.

e Recycle Count Limit: The maximum number of recycling attempts (only if absolute policy is

enabled).

o Reset Recycle Count: The Recycle Count is a variable, which counts the number of recycles.
If this button is pressed, the Recycle Count Variable is restarted to zero.

o System Reset: In this case, reset the Recycle Count (Reset Recycle Count) and all the

system.

The user can access to the parameters in the following path:

LMT/RMT GUI Path Options Default
Configuration > RCU > Recycle Delay Period [5-300]s 30s
Configuration > RCU > Recycle Count Limit [0-10] 10
Configuration > RCU > Reset Recycle Count OK Button

Configuration > RCU > Enable Relative Recycle Limit Enabled/Disabled Enabled
Configuration > RCU > Enable Absolute Recycle Limit Enabled/Disabled Enabled
Configuration > System > System Reset OK Button
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The count of restart attempts is displayed in the general panel of the LCU. See (see 4.6.2 General
Information Area).

4.7.5.10.4.1 ABSOLUTE ONLY POLICY

If the absolute policy is enabled, following a shutdown due to an alarm, the beacon attempts ten
(default Recycle Count Limit) restarts, each at 30 seconds (default Recycle Delay Period) after the
previous one. If it is able to start normal operation, the beacon remains on.

For each recycle, the Recycle Count increases, when it reaches the Recycle Count Limit value the
beacon remains off until either:

e The Reset Recycle Count button is pressed. Therefore, the Recycle Count is cleared and the
beacon starts up again. (Unless Recycle Count Limit is set to 0, in which case, System Reset
must be used.)

e The Recycle Count Limit is changed to a higher value; the beacon automatically restarts until
the recycle count reaches the new limit.

An example of how the DME works in absolute recycling mode is shown in the following diagram:
e Recycle Count Limit: 4
o Enable Relative Recycle Limit: Disabled

o Enable Absolute Recycle Limit: Enabled

Legend

Recycle Count = 4 = Recycle Count Limit
DME remains off

1st Recycling 2nd Recycling 3rd Recycling Standby
Attemp Attemp Attemp
Recycle
Recycle Recycle
Count =1 Count = 2 Count=3 Shutdown

Figure 4.7-12: ABSOLUTE RECYCLING MODE

4.7.5.10.4.2 RELATIVE ONLY POLICY

If the relative mode is enabled, when the DME transponder undergoing four shutdowns within eight
minute period, there is no further restart attempts regardless of the Recycle Count value. It ignores the
recycle count limit.

Therefore, if four shutdowns happen within an eight minutes period, the equipment workflow will be:

Main/ Standby/ Shutdown: first recycling attempt.

Main/ Standby/ Shutdown: second recycling attempt.

Main/ Standby/ Shutdown: third recycling attempt.

Main/ Standby/ Shutdown: no further restart attempts. The beacon remains off until a user
presses the System Reset button or front panel Reset button.

5. Although not required to restart the beacon, to clear the recycle counter on the LCU use the
Reset Recycle Count button.

~enN =
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An example is shown in the next figure:

4 shutdowns cycles within eight
minute period Lagend
DME remains off until manually
3 resat
M |Recyeling Ni Recyeling M+2 Recyelng IN¥3 Rabycling | N+ Recyel
- i ; yeling
ltsp ). Anep Atiemp | Atemp'. | Atiemp
o ! tot0 to+120" D eaor L s Standby
I | ! i
t ll f | % 4 shuidowrs cycles outside sigih
I 0 | | minute period Shutdown
é é DME remains on
{ 4

Figure 4.7-13: RELATIVE RECYCLING MODE

4.7.5.10.4.3 BOTH POLICIES ENABLED

NORMARC LDB-103 DME equipment allows us to enable both policies simultaneously.

In this case, if a failure happens, the beacon restarts automatically and each time a reset happens, the
Recycle Count increases in a unit. The DME transponder remains off if one the following events
happens:

e The Recycle Count reaches the Recycle Count Limit value (absolute policy condition). To
clear the Recycle Count or increase the Recycle Count Limit, is needed getting the beacon
restarts.

e The beacon undergoing four shutdowns within an eight minutes period (relative policy
condition). In this case, the beacon remains off until manually reset.

4.7.5.10.4.4 BOTH POLICIES DISABLED

In this case, there is no limit to the number of recycle attempts. Thus, the DME will recycle
continuously.

4.7.5.10.4.5 RECYCLE IN LCU UNIT STATUS SLIDING PANEL

e When the value of Recycle Count is zero, RECYCLE unit in the LCU Front Panel is “green”.

« If the Recycle Count is greater than zero but smaller than Recycle Count Limit value, in this
case, RECYCLE turns on to “yellow”.

¢« When the Recycle Count reaches the Recycle Count Limit value (absolute policy condition) or
the equipment shuts down for relative policy condition, RECYCLE is shown in “red”.

4.7.5.10.5 Power-On Settling Time

The Power-On Settling Time selects the delay, in seconds, from the time power is applied to the
system until fault reporting is considered valid. This avoids anomalous reporting during starting with
the associated power surges and so on. It has 96 choices from 1 to 20 seconds.

The default value for the delay is 10 seconds.
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LMT/RMT GUI Path

Options

Default

Configuration > RCU > RCU Star Up Time

[0-90] s

30s

4.7.5.10.6 Monitor Alarm Delay Switch

The Exec Alarm Delay selects the delay from the time that a Monitor fault is reported to the CMU until
action is taken. It provides 8 choices from 0.5 to 12 seconds. The default value is 3 seconds. The fault
must be present for the duration of this period in order for the CMU to take action at the end of the

delay.
LMT/RMT GUI Path Options Default
Configuration > RCU > Exec Alarm Filter Time [0.5-12.6]s 3s

4.7.5.10.7 BITE Alarm Delay Switch

The BIT Alarm Delay selects the delay from the time that a BITE fault is reported to the CMU until
action is taken. It provides 8 choices from 0.5 to 12 seconds. The default value is 3 seconds. The fault
must be present for the duration of this period for the CMU to take action at the end of the delay.

LMT/RMT GUI Path Options Default
Configuration > RCU > BITE Alarms Filter Time [0.5-12.6] s 3s
4.7.5.10.8 Echo Suppression

To use echo suppression is necessary to configure the following settings.

LMT/RMT GUI Path Options Default
Configuration > Installation > RXU Controls. SDES Enabled/Disabled Enable
Configuration > Installation > RXU Controls. LDES Enabled/Disabled Disable
Configuration > Installation > RXU Controls. Minimum LDES Level [-100,-30] dBm -100
Configuration > Installation > RXU Controls. LDES MTL Offset [0.0, 100.0] dBm 0.3
Configuration > Installation > RXU Controls. LDES Timer [0, 350] us 150

e SDES: Short Distance Echo Suppression only can be enabled or disabled, no configuration is
needed or possible. If the SDES is enabled, RXU will be able to discard pulses between

constituent pulses of an interrogation.

e LDES: Enable of Long distance Echo Suppression. Moreover, it is necessary to configure the

next three parameters.

e Minimum LDES Level: When LDES is enabled, the echo suppression function shall be
triggered whenever a pulse pair, with a signal level that exceeds the “minimum LDES level’, is
decoded. Desensitization window shall start at the time of the interrogation decoding.

e LDES Timer: Length of the desensitization window.
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o LDES MTL Offset: Offset applied to the level of the interrogation signal that has triggered the
LDES. When active, the echo suppression function shall be re-triggered whenever a pulse
pair, with a signal level that exceeds the level of the previous interrogation plus the LDES MTL
offset, is decoded.

4.7.5.11 Interlock Option

It is possible to enable/disable the Interlock signals coming from the ILS. How to produce the interlock
is configurable too:

x  Combined: the interlock happens when one of the signals is active.

x  Single: then interlock happens only when the active signal is the same than the selected

code.
LMT/RMT GUI Path Options Default
Configuration > Installation > TXU Controls. ILS 1 Interlock Enable Yes/No No
Configuration > Installation > TXU Controls. ILS 2 Interlock Enable Yes/No No
Configuration > Installation > TXU Controls. ILS 1 Interlock Action Combined/Single Combined

4.7.5.12 Configure the Antenna Cable Losses Parameter for the Probe Antenna

There is a parameter to calibrate the losses of the cables, the antenna and the couplers.

LMT/RMT GUI Path Options Default

Configuration > Installation > MTU Controls. Antenna Cable Losses [0-150] 33.5

There are two possibilities to calibrate the system:

x  Refer the transmitter power to the antenna. Adjust the Antenna Cable Losses parameter in
order to the transmitted power and received power showed by the DME would be the same.

x  Calibrate the true radiated power. In this way, the coupler and cable losses must be
measured and the parameter is calculated as: Antenna Cable Losses = LossescoupLer +
LossescasLE.

4.7.5.13 Equipment Control Policies
Equipment policies should be determined by the organizations management plan for Navaids and set
in a similar fashion on all Navaids.

Options and elaborations for policy settings are described below:

x TXP X Alarm Voting: Monitor AND / OR Configuration to determine alarms. It's the
responsible of changeover sequence happens.

x  Single Controller: Force a user to acquire Single User Control before allowing changes to
settings via the web interface. The control can be taken over by a higher-level user or a local
user. In section 4.7.5.13.1 this concept is explained in more details.
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x  SNMP Write Enable: Enables or disables the use of the SNMP protocol to modify settings.
If enabled, correct authorization including username and password is still required.

x  Relay Control Enable: External hardwire control via the EIU panel is enabled or disabled.

x  Single No Relay Control: If Single Controller is enabled, then the external hardwire control
via the EIU panel is disabled during the period that the user has control.

x Local No Relay Control: If a Local Only Mode is enabled, then the external hardwire control
via the EIU panel is disabled.

x  Select Main Relay Ctrl Enable: Allows main TXP selection through EIU relays.
x  System Off Relay Ctrl Enable: Allows turning TXP off through EIU relays.

x Semantics Relay Ctrl Enable: Allows selecting the information indicated via status relays
through EIU relays.

x Changeover Relay Ctrl Enable: Allows switching to the currently off-air transponder
through EIU relays.

x  HTTP Inactivity Timeout: Any user logged into the equipment is automatically logged out
after this period of inactivity.

x  Controller Inactivity Timeout: A user who has acquired Single User Control is
automatically logged out of control after this period of inactivity.

x Password Complexity: Passwords must meet this complexity setting to be created or
changed.

o None: minimum length 1 character.
o Low: minimum length 6, must have lower or upper case.

o Medium: minimum length 6, must have lower or upper case, must have digits or
punctuation characters.

o High: minimum length 6, must have lower case a-z, must have upper case A-Z, must
have digits or punctuation characters.

x  SNMP Trap Destination X: TCP/IP Address for SNMP trap notifications.
x XXX X Fitted: Indicates the modules the DME should expect to find fitted in the rack.

x  Local Only On Startup: Indicates if the equipment is configured to start up in Local Only
Mode.

x  HTTP Status Area Update Period: Webserver client status area update period.

x  Require USB Key For Write: Write Access only permitted when an authorized USB key is
inserted into the LCU plug. It is only available for the Administrator user.

x  Maintenance & Local Mode Coupling: Automatically turn off Maintenance Mode when
Local Only Mode is turned off.

x  Alarm Inhibit & Local Mode Coupling: Automatically turn off Alarm Inhibit when Local Only
Mode is turned off.
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%  Full Menu Names: Use full descriptive name or abbreviated name for menu bar.
x Display Hover Text: Adds support for hover descriptions at the expense of performance.
x  Status Relay Enable: Enables indication of current system state via status relays.
x Status Relay Semantics: Determines the information indicated via configurable status
relays.
x Status Relay Enable On Startup: Indicates if system is to start up with status relays
enabled.
x  LCU Layout: Select which view the LCU shows.
x  Select Main Relay Control Type (Status/Edge): Indicates how to select the main TXP. By
status relay (opened or closed/GND) or whether an edge is produced.
x System Off Relay Control Type (Status/Edge): Indicates how to select System Off: By
status relay (opened or closed/GND) or whether an edge is produced.
LMT/RMT GUI Path Options Default
Administration > Policies > RCU Controls. TXP B Alarm Voting AND/OR AND
Administration > Policies > RCU Controls. TXP B Alarm Voting AND/OR AND
Administration > Policies >SYSTEM Controls. Single Controller Mode True/False False
Administration > Policies> SYSTEM Controls. SNMP Write Enable Enabled/Disabled Enabled
Administration > Policies> SYSTEM Controls. Relay Control Enable True/False True
Administration > Policies> SYSTEM Controls. Single No Relay Control (*) True/False False
Administration > Policies> SYSTEM Controls. Local No Relay Control (*) True/False True
Administration > Policies> SYSTEM Controls. Select Main Relay Ctrl True/False False
Enable (*)
Administration > Policies> SYSTEM Controls. System Off Relay Ctrl True/False False
Enable (*)
Administration > Policies> SYSTEM Controls. Semantics Relay Ctrl True/False False
Enable (*)
Administration > Policies> SYSTEM Controls. Changeover Relay Ctrl True/False False
Enable (*)
Administration > Policies> SYSTEM Controls. HTTP Inactivity Timeout [1-60] minutes 10 minutes
Administration > Policies> SYSTEM Controls. Controller Inactivity [1-30] minutes 3 minutes
Timeout
- . - . None/ Low/ High
*
Administration > Policies> SYSTEM Controls. Password Complexity (*) Medium/ High
Administration > Policies> SYSTEM Controls. SNMP trap Destination1 - -
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Administration > Policies> SYSTEM Controls. SNMP trap Destination2 - -
Administration > Policies> SYSTEM Controls. SNMP trap Destination3 - -
Administration > Policies> SYSTEM Controls. SNMP trap Destination4 - -
Administration > Policies> SYSTEM Controls. SNMP trap Destination5 - -
Administration > Policies> SYSTEM Controls. SNMP trap Destination6 - -
Administration > Policies> SYSTEM Controls. CMU 1 Fitted Yes/No Yes
Administration > Policies> SYSTEM Controls. CMU 2 Fitted Yes/No Yes
Administration > Policies> SYSTEM Controls. RXU A Fitted Yes/No Yes
Administration > Policies> SYSTEM Controls. RXU B Fitted Yes/No Yes
Administration > Policies> SYSTEM Controls. TXU A Fitted Yes/No Yes
Administration > Policies> SYSTEM Controls. TXU B Fitted Yes/No Yes
Administration > Policies> SYSTEM Controls. HPA A Fitted Yes/No Yes
Administration > Policies> SYSTEM Controls. HPA B Fitted Yes/No Yes
Administration > Policies> SYSTEM Controls. MTU 1 Fitted Yes/No Yes
Administration > Policies> SYSTEM Controls. MTU 2 Fitted Yes/No No
Administration > Policies> SYSTEM Controls. MTU 3 Fitted Yes/No No
Administration > Policies> SYSTEM Controls. MTU 4 Fitted Yes/No Yes
Administration > Policies> SYSTEM Controls. PSU A Fitted Yes/No Yes
Administration > Policies> SYSTEM Controls. PSU B Fitted Yes/No Yes
Administration > Policies> SYSTEM Controls. Local Only On Startup Enabled/Disabled Disabled
Administration > Policies> SYSTEM Controls. HTTP Status Area Update [2-60] s 10s
Period

Administration > Policies> SYSTEM Controls. Require USB Key For True/False False
Write (*)

Administration > Policies> SYSTEM Controls. Maintenance & Local | Enabled/Disabled Disabled
Mode Coupling

Administration > Policies> SYSTEM Controls. Alarm Inhitbit & Local | Enabled/Disabled Disabled
Mode Coupling

Administration > Policies> SYSTEM Controls. Full Menu Names (*) True/False False
Administration > Policies> SYSTEM Controls. Display Hover Text (*) True/False True
Administration > Policies> SYSTEM Controls. Status Relay Enabled/Disabled Enabled
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Mode And Alarm/ Mode And

Administration > Policies> SYSTEM Controls. Status Relay Semantics TXP Info Alarm

Administration > Policies> SYSTEM Controls. Status Relay Enable On | Enabled/Disabled Enabled
Startup

Administration > Policies> SYSTEM Controls. LCU Layout (*) Original/Asa ASA

Administration > Policies> SYSTEM Controls. Navaid Name -

Administration > Policies> SYSTEM Controls. Select Main Relay Control Edge/Status Status
Type
Administration > Policies> SYSTEM Controls. System Off Relay Control Edge/Status Status
Type

Administration > Policies> DME Trap Control. dmesysSystemAlarmTrap Enabled/Disabled Enabled
Enable

Administration > Policies> DME Trap Control. dmesysSystemStatusTrap | Enabled/Disabled Enabled
Enable

Administration > Policies> DME Trap Control. dmesysAlarminhibitTrap Enabled/Disabled Enabled
Enable

Administration > Policies> DME Trap Control. Enabled/Disabled Enabled
dmesysMaintenanceModeTrap Enable

(*) This setting is allowed to modify only by the administrator user.

4.7.5.13.1 Single Controller

This functionality avoids others users making any change to settings or taking control in the interface
web. It is based in the following rules:

a) Basic Customer Requirements

e The Originating Region of the request.

e The sub region within the Originating Region.

o The Requesting User.

Region is defined as the Navaid proximity and is in the following order:
LOCAL, Region1 (RCSU), Region2 (RMM) and Region 3 (SIRA)

In addition, each region must also support a hierarchy based on the sub region location. For
example, a number of RCSUs may be available in a region and each of these must be
configurable to have a controlling priority.

Single controller override must be possible based on a combination of Region, subregion and
requesting user. Region must override user, which effectively means a lower class of user can
take control from a higher class of user provided that he is in a more privileged region.
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b) Mode of operation

Write permission will only be allowed subjected to the correct user and originating location of the
request. Single control will have to be previously obtained for that same user or any potential
updates to be successful.

The location of the user will be determined by matching the requesting TCP/IP address against
configuration details defined in the Navaid as shown in the highlighted parameter section below:

Alarms Status Configuration Thresholds i ic Logs Test
Build Backup Users

on/ Policies

| SYSTEM Controls || Full Menu Names| False

| [vSTEM Controls [ Display Hover Text True

| [v5TEM Controls | Status Relay enable True

[ [S¥STer Controts| Local Mode/ervice Alett Relay utput] | Local Mode

| SYSTEM Controls | Status Relay Semantics Mode And Alarm

|5¥STEM Controls | Status Relay Enable on Startup True

[ [5v5TEM Controls | LU Layaut, Original

| [5¥5TE Controls|[Navaid Name|

| SYSTEM Controls | Select Main Relay Control Type Status

|SYSTEM Controls | System Of Relay Control Tyge) Status

| [s¥STEM Controls | Local Mode Timeout Enable False

ESVETEM Controls | Region 1 TCP/IP and Netmask 2 0.0.0.0/0 | 2 0.0.0.0/0 || = 0.0.0:0/0 |,
SYSTEM Controls [ Region 2 TCR/IP and Netmask +0.0.0.0/0 | 2 0.0.0.0/0 | % 0.0.0.0/0
SYSTEM Controls | Region 3 TCP/IP and Netmask + 0.0.0.0/0 | 2 0.0.0.000] % 0.0.0.00

| [5¥STEM Controls | write access by Region True

[[BMETrap Control [dmesysSystemAlarmrap Enable True
DME Trap Control||dmesysSystemstatusTrap Enable True
DME Trap Control||dmesysalarminhibitTrap Enable True

| /oME Trap Control [dmesysMaintenancsModsTrap Enable] | True

© Indra Interscan Navigation Systems 2013. All rights reserved.

Figure 4.7-14: SINGLE CONTROLLER REGIONS

The navaid will support four regions and three sub region definitions per region.

Each configurable region will allow up to three subregion TCP/IP addresses and a subnet masks
(0 to 32) to be defined. The LOCAL definition will always be assumed to be 10.6.0.0/24 and
127.0.0.1/32 and this region will not be changeable or viewable by the user. Each of the other
three regions and subregions will be fully user configurable. The full TCP/IP address range is
possible by using the 0.0.0.0/0 definition and each parameter will be loaded with this value as a
default. Priority will be given first by overall region and then individual subregion configurations.

Modification of these region parameters will only be possible from an ‘administrator’ class of user.
Field entry will be validated against incorrectly defined TCP/IP addresses and subnet mask.

c) Obtaining a single controller write lock

The region based checking is not active by default and must be enabled from the “Write access by
Region” checkbox.

By default, when “Write access by Region” is disabled, single controller locking will only be
associated with a requesting userID alone. The userID configuration in the Navaid has a privilege
level and only users of higher level can override the lock of a user with a lower level. In this
instance, the lower level user would lose the lock.

When “Write access by Region” is enabled, a regional hierarchy will be used to determine whether
to allow or disallow the lock override request.
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Region privilege will override user privilege level functionality, although user privilege will still
operate as before for requests that originate from the same region and sub region.

For example, an ‘administrator’ class of user may have obtained a single controller lock from a
Region 3 based application. An ‘installer’ class of user from a Region 2 application can then take
control since the Region 2 privilege is higher than that of Region 3. The Region 3 lock would then
be automatically released.

The highest privilege level is considered the LOCAL area and this takes precedence over any
other regions.

Note that HTTP web based requests and SNMP requests are treated in the same way. Each
request would be associated with an originating TCP/IP address and this forms the basis of the

transaction hierarchy.

The web based LMT would be typically configured on the Region 2 privilege level.

4.7.5.13.2 Policy examples
Examples of different control policies are given in this section:

The following examples show various types of policy that are appropriate for organizations of different
sizes and complexity. For example, consider the possibility of multiple users trying to modify the same
parameter simultaneously. This is balanced against the possible need to restore a service if a user,

inadvertently or maliciously, fails to release control of the equipment.
There are some aids in managing the single controller control policy.

The notifications section in the web interface indicates:
x  If single control is available.
x  If you currently have control.
x  If you do not have control, which user does.

x  If logged on as administrator you can force control to be relinquished.

CMU A rest(installer) | logout
Operating Status TxP & Module Alarm
Main - TXP A No Fault
Master Thrale ol TXP A Monitar Alarm
LDB-103 DME CMU A I e Ne Fault
CMU A rest{installer) | logout
Operating Status THP & Madule &larm
Main - TXP A No Fault
Master Rel Control TXP A Monitar Alarm
CMU A Soe ol No Fault

LDB-103 DME

rest(installer) | logout

Operating Status TAP A Module &larm

Main - TXP A No Fault
Master Single Confrol TP & Monitar Alarm
CMU A Ingle Lontre No Fault

Figure 4.7-15: GENERAL STATUS BAR - POLICY NOTIFICATIONS
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18:42:14 2007-01-03 UTC+0000

TxP B Module Alarm
No Fault

TP B Monitor Alarm
No Fault

18:45:18 2007-01-03 UTC+0000

THP B Module Alarm
No Fault
TP B Manitar Alarm
No Fault

18:45:18 2007-01-03 UTC+000(

TXP B Maodule Alarm
Ne Fault

TXP B Manitor Alarm
No Fault
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Multiple Managers: Administration>Policies
x  Relay Control Enable: Enabled.
x  SNMP Write Enable: Enabled.
x  Single Controller Mode: Disabled.
x  Single No Relay Control: Disabled.

o Multiple wusers (with the correct authorization) can modify configuration
simultaneously.

o The equipment automatically resolves requests by queuing in the order they are
received.

o The control inputs may come from any of the web interface (local or remote), the
SNMP interface (typically the Management Centre), the hardwired external interface
via the NMP/EIU or the local control panel.

o A user may still take ‘Single Control’ of the web interface, if they wish to exclude other
users from modifying the equipment via the web interface.

o If the user is at the equipment, they can also disable remote control via the web and
SNMP by using the local/remote switch.

Single Web Control: Administration > Policies
x  Relay Control Enable: Enabled.
x  SNMP Write Enable: Disabled.
x  Single Controller Mode: Enabled.
x  Single No Relay Control: Disabled.
o Only a single user can modify the configuration at a time — by using the web interface.

o The Management Centre can use SNMP for monitoring, but must use the web
interface for configuration.

o The hardwired external interface via the NMP/EIU may still be used at the same time
as the web interface for basic control only.

o A user at the equipment can use the local control panel simultaneously with the web
interface. However, they can also disable remote control via the web by using the
local/remote switch, if needed.

Full Single Control: Administration > Policies
x  Relay Control Enable: Enabled.
x  SNMP Write Enable: Disabled.
x  Single Controller Mode: Enabled.
x  Single No Relay Control: Enabled.
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o A user must use the web interface to modify configuration, even if at the equipment.
Only a single user can modify the configuration at a time — by using the web interface.

o The Management Centre can use SNMP for monitoring, but must use the web
interface for configuration.

o The control inputs may come from the web interface (local or remote) and the
hardwired external interface via the NMP/EIU. However, the basic external NMP/EIU
control is disabled while a user has ‘Single Control’.

o A user at the equipment can disable remote control via the web by using the
local/remote switch, if needed.
4.7.5.14 Write to flash

This instruction enters the new parameter values into persistent memory. So, when some parameter is
changed or after a successful commissioning, to be archived, click ‘Write To Flash’.

LMT/RMT GUI Path Options Default
Configuration > HPA> HPA Controls. Write To Flash OK Button -
Configuration > TXU> TXU Controls. Write To Flash OK Button -
Configuration > RXU> RXU Controls. Write To Flash OK Button -
Configuration > MTU>MTU Controls. Write To Flash OK Button -
Configuration > RCU> RCU Controls. Write To Flash OK Button -

4.7.5.15 Reset Instructions

It is possible to send reset instructions to the different modules.

HW Reset

LMT/RMT GUI Path Options Default
Configuration > System> SYSTEM Controls. System Reset OK Button -
SW Reset

LMT/RMT GUI Path Options Default
Configuration > RCU> RCU Controls. TXP Changeover OK Button -
Configuration > RCU> RCU Controls. CMU A Reset OK Button -
Configuration > RCU> RCU Controls. CMU B Reset OK Button -
Configuration > RCU> RCU Controls. TXP A Reset OK Button -
Configuration > RCU> RCU Controls. TXP B Reset OK Button -
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Configuration > RCU> RCU Controls. MTU 1 Reset OK Button -
Configuration > RCU> RCU Controls. MTU 2 Reset OK Button -
Configuration > RCU> RCU Controls. MTU 3 Reset OK Button -
Configuration > RCU> RCU Controls. MTU 4 Reset OK Button -
Configuration > CMU> CMU Controls. CMU Reset OK Button -
LCU Configuration Reset.

LMT/RMT GUI Path Options Default
Configuration > CMU> Restore LCU Touchscreen Calibration OK Button -

4.7.6 System Alarms/Status

Pages associated with the Test Facility are contained in the Alarm and the Status groups. In the
Status group, the details of following modules/units are measured and displayed.

Within each module, relevant parameters may contain values of its voltage rails, the presence (or
absence) of particular connection specific to the module, status of relevant inputs.

The NORMARC LDB-103 DME has a built-in test facility to allow the easy measurement of all
important DME performance parameters and signals as listed in Table 4.7-1 and Table 4.7-2.

Alarms Configuration Thresholds Administration Logs Test
Alarms Status Gonfiguration Thresholds Administration Logs Test
System

Figure 4.7-16: ALARMS AND STATUS MENUS
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Table 4.7-1: DME TEST FACILITY - STATUS PARAMETERS

LMT/RMT GUI Path Group Parameter
Status >System > System Parameter Single Control Taken
Single Controller Username
Operating State
TXP On Air
System Alarm Inhibit
Control Timeout Countdown
Controller User Level
Controller Local
CMU A Software Healthy
CMU B Software Healthy
Security USB Key Present
Semantics Control Relay
Changeover Control Relay
Select Main Control Relay
System Off Control Relay
Status >MTU General > MTU Parameters TXP Monitored
TXP A Effic. Test ASC Pwr Offset
TXP B Effic. Test ASC Pwr Offset
24V CTL
24V RF
12V
Analog 5V
Digital 5V
Analog -5V
33V
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Table 4.7-1: DME TEST FACILITY - STATUS PARAMETERS

indra

LMT/RMT GUI Path

Group

Parameter

Status >MTU Executive >

MTU Parameters

TXP A Beacon Delay

TXP A Pulse Pair Spacing

TXP A Transmitted Power

TXP A Efficiency

TXP A TX Frequency Deviation
TXP A RX Frequency Deviation
TXP A P1 Rise Time

TXP A P2 Rise Time

TXP A P1 Fall Time

TXP A P2 Fall Time

TXP A P1 Width

TXP A P2 Width

TXP A Pulse Power Variation
TXP B Beacon Delay

TXP B Pulse Pair Spacing

TXP B Transmitted Power
TXP B Efficiency

TXP B TX Frequency Deviation
TXP B RX Frequency Deviation
TXP B P1 Rise Time

TXP B P2 Rise Time

TXP B P1 Fall Time

TXP B P2 Fall Time

TXP B P1 Width

TXP B P2 Width

TXP B Pulse Power Variation
Radiated Power

Transmission Rate

Ident Status

Ident Code

1350 Hz ID Tone Period (741 us)
ID Keydown Length

Ident Length

Ident Period

Dash Length

Dot Length

Status >Autodiagnosis >

MTU Parameters

Beacon Delay High Threshold
Beacon Delay Low Threshold
Pulse Pair Spacing High Threshold
Pulse Pair Spacing Low Threshold
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Table 4.7-1: DME TEST FACILITY - STATUS PARAMETERS

LMT/RMT GUI Path Group

Parameter

Status >CMU > CMU Parameters

Bus Control Role
Time Since Power-Up
24V

5V

3.3V

25V

1.2V

Status >HPA > HPA Parameters

RF Operation Enabled
Forward Power
Current Temperature
TXed Pulse Pairs Per Second
P1 Rise Time

P1 Fall Time

P1 Width

P2 Rise Time

P2 Fall Time

P2 Width

Amplifier 1 Vgate
Amplifier 2 Vgate
Amplifier 3 Vgate
Amplifier 4 Vgate
48V

24V RF

24V CTL

3.3V

5V
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Table 4.7-1: DME TEST FACILITY - STATUS PARAMETERS

LMT/RMT GUI Path Group Parameter

Status >TXU > TXU Parameters RF Operation Enabled
HPA Present

Forward Power

Amplifier Current Temperature
Replies Per Second
Squitter Pulses Per Second
Total TXed Pulse Pairs Per Second
Ident Mode

P1 Rise Time

P1 Fall Time

P1 Width

P2 Rise Time

P2 Fall Time

P2 Width

Current Vgate

48V

24V RF

24V CTL

12V

Analog 5V

Digital 5 V

Analog -5V

ILS 1 Interlock Status

ILS 2 Interlock Status

Status >RXU > RXU Parameters Received Pulses/Second

Received Interrogations/Second
SDES-Suppressed Pulses/Second
LDES-Suppressed Interrogations/Second
DeadTime-Suppressed Interrogations/Second
Fully Decoded Interrogations/Second
Minimum Threshold Level

30V

24V RF

24V CTL

12V

Analog 5V

Digital 5 V

Analog -5V

3.3V
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Table 4.7-1: DME TEST FACILITY - STATUS PARAMETERS

LMT/RMT GUI Path Group Parameter

Status >RCU > RCU Parameters System Status
System On Antenna
Recycle Count

TXP A Enabled

TXP B Enabled

MTU 1 Present

MTU 1 Channel Select
MTU 2 Present

MTU 2 Channel Select
MTU 3 Present

MTU 3 Channel Select
MTU 4 Present

MTU 4 Channel Select
24 VV Combined

24 'V System A

24V System B

Relay Voltage

5V

3.3V

25V

1.2V

Side A ILS Interlock
Side B ILS Interlock
ILS Interlock Status

Status >PSU > PSU Parameters AC Voltage

DC Load Voltage
DC Load Current
Battery Voltage
Battery Current
Battery Temperature
Rectifiers

Battery Runtime
Battery Capacity
Battery DOD
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LMT/RMT GUI Path

Group

Parameter

Status >Poll >

Poll

RCU Last Poll

HPA A Last Poll
TXU A Last Poll
RXU A Last Poll
MTU 1 Last Poll
MTU 2 Last Poll
CMU A Last Poll
CMU B Last Poll
MTU 3 Last Poll
MTU 4 Last Poll
RXU B Last Poll
TXU B Last Poll
HPA B Last Poll
PSU A Last Poll
PSU B Last Poll

Table 4.7-2: DME TEST FACILITY - ALARMS PARAMETERS

LMT/RMT GUI Path

Group

Parameter

Alarms >System >

System Parameter

DME Rack
DME System
TXP Sub-System

Monitor Sub-System
Management & Control Sub-System
Relay Control Sub-System

PSU Sub-System
TXP A Overall
TXP B Overall
TXP A BITE

TXP B BITE

TXP A Integrity
TXP B Integrity

MTU Alarms Status

Basic BITE Primary Alarm

Basic BITE Secondary Alarm
Autodiagnosis BITE Primary Alarm
Autodiagnosis BITE Secondary Alarm

CMU Alarms Status

BITE Primary Alarm
BITE Secondary Alarm

RXU Alarms Status

Primary Alarm
Secondary Alarm
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Table 4.7-2: DME TEST FACILITY - ALARMS PARAMETERS

LMT/RMT GUI Path Group

Parameter

TXU Alarms Status

Primary Alarm
Secondary Alarm

HPA Alarms Status

Primary Alarm
Secondary Alarm

RCU Alarms Status

Primary Alarm
Secondary Alarm

PSU Alarms Status

Primary Alarm
Secondary Alarm

Alarms >MTU Local> MTU Alarms Status

Internal Voltage
LO Power

LO Not Locked
Flash Integrity
Polling
Synchronization

Alarms >MTU Executive > MTU Alarms Status

On-Air TXP Primary Alarm
On-Air TXP Secondary Alarm
TXP A Primary Alarm

TXP A Secondary Alarm
TXP B Primary Alarm

TXP B Secondary Alarm
TXP A Beacon Delay

TXP A Pulse Pair Spacing
TXP A Efficiency

TXP A Frequency Difference
TXP A Pulse Shape

TXP B Beacon Delay

TXP B Pulse Pair Spacing
TXP B Efficiency

TXP B Frequency Difference
TXP B Pulse Shape
Transmission Rate

ID Process

Ident Absence

ID Code alarm

1350 Hz ID Tone Period (741 us)
Ident Length

Beacon Ident Keydown
TXPA Transmitted Power
TXPB Transmitted Power
Radiated Power
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Table 4.7-2: DME TEST FACILITY - ALARMS PARAMETERS

LMT/RMT GUI Path Group Parameter

Alarms >Autodiagnosis > MTU Alarms Status Beacon Delay
Pulse Pair Spacing

Alarms >CMU > CMU Alarms Status BITE 24 V

BITESV

BITE 3.3V

BITE2.5V

BITE1.2V

BITE Power Good

BITE LO Not Locked
BITE Watchdog Timeout
Boot Failure

Alarms >HPA > HPA Alarms Status Internal Voltage
Input Power
Forward Power
Reverse Power
Temperature
Flash Integrity
Polling

Alarms >TXU > TXU Alarms Status Internal Voltage
LO Input Power
Forward Power
Reverse Power
Temperature
Flash Integrity
Polling

Ident Synchro

Alarms >RXU > RXU Alarms Status Internal Voltage
LO Power

LO Not Locked
Flash Integrity
Polling

Alarms >RCU > RCU Alarms Status Internal Voltage

Relay Status

MTU Availability

Flash Integrity

Polling

TXP A Executive Primary Alarm
TXP A Executive Secondary Alarm
TXP B Executive Primary Alarm
TXP B Executive Secondary Alarm
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Table 4.7-2: DME TEST FACILITY - ALARMS PARAMETERS

LMT/RMT GUI Path Group Parameter

Alarms >PSU > PSU Alarms Status AC Fall

AC Supply

DC Supply

Rectifier Fail

PSU Alarm Status

Distribution Fuse/Circuit Breaker Alarm

4.7.7 Alarm Hierarchy

This table shows the alarm tree used to be able to understand better how operates the LMT and LCU
when alarms occur.

Table 4.7-3: DME TEST FACILITY — ALARM HIERARCHY

Internal Voltage

Input Power
Forward Power
HPA A Alarm | Reverse Power
Temperature
Flash Integrity
Polling

Internal Voltage
LO Input Power
Forward Power
Reverse Power
TXU A Alarm
Temperature

Flash Integrity
DME System Alarm | TXP A Alarm
Polling

Ident Synchro

Internal Voltage

RXU A Alarm | Flash Integrity
Polling
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TXP A MTU1
Alarm

Executive TXP A Beacon Delay
Executive TXP A Pulse Pair Spacing
Executive TXP A Efficiency

Executive TXP A Frequency Difference
Executive TXP A Pulse Shape

TXP A Transmitted Power

TXP A MTU4
Alarm

Executive TXP A Beacon Delay
Executive TXP A Pulse Pair Spacing
Executive TXP A Efficiency

Executive TXP A Frequency Difference
Executive TXP A Pulse Shape

TXP A Transmitted Power

TXP B Alarm

HPA B Alarm

Internal Voltage
Input Power
Forward Power
Reverse Power
Temperature
Flash Integrity
Polling

TXU B Alarm

Internal Voltage
LO Input Power
Forward Power
Reverse Power
Temperature
Flash Integrity
Polling

Ident Synchro

RXU B Alarm

Internal Voltage
LO Power

LO Not Locked
Flash Integrity
Polling

TXP B MTU1
Alarm
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TXP B Transmitted Power

Executive TXP B Beacon Delay
Executive TXP B Pulse Pair Spacing
TXP B MTU4 Executive TXP B Efficiency

Alarm Executive TXP B Frequency Difference
Executive TXP B Pulse Shape

TXP B Transmitted Power

Basic BITE Internal Voltage

Basic BITE LO Power

Basic BITE LO Not Locked

Basic BITE Flash Integrity

Basic BITE Polling

MTU 1 Alarm Basic BITE Sychronization
Autodiagnosis BITE Beacon Delay
Autodiagnosis BITE Pulse Pair Spacing
BITE Radiated Power

BITE Efficiency

Monitor BITE Transmission Rate
Subsystem .
Alarm Basic BITE Internal Voltage

Basic BITE LO Power

Basic BITE LO Not Locked

Basic BITE Flash Integrity

Basic BITE Polling

MTU 4 Alarm Basic BITE Sychronization
Autodiagnosis BITE Beacon Delay
Autodiagnosis BITE Pulse Pair Spacing
BITE Radiated Power

BITE Efficiency

BITE Transmission Rate

BITE 24V
BITE 5V
BITE 3.3V

Management BITE 2.5V

and Control CMU A Alarm

Subsystem BITE 1.2V

Alarm BITE Power Good
BITE LO Not Locked
BITE Watchdog Timeout
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Boot Failure

BITE 24V

BITE 5V

BITE 3.3V

BITE 2.5V

CMU B Alarm | BITE 1.2V

BITE Power Good

BITE LO Not Locked
BITE Watchdog Timeout

Boot Failure

Internal Voltage
Relay Status
RCU Alarm | MTU Availability
Flash Integrity
Polling

AC Fail
AC Supply
DC Supply

PSU 1 Alarm

Power Supply Rectifier Fail
Alarm AC Fail

AC Supply
DC Supply

Rectifier Fail

PSU 2 Alarm

This hierarchy operates horizontally, from the daughter classes affecting the father classes listed from
the right column (the lowest level) to the left one (the highest level) respectively.

In the lowest level, Alarm Parameters in darker colour represent Primary Alarms (BITE or
EXECUTIVE) in their next higher level modules. Likewise, Secondary Alarms are represented by white
colour, and the others coloured in grey depends on the customer specification to cause primary or
secondary alarms.

The higher echelons are also grey coloured because of the way alarms affect them.

DME System will normally show a Secondary Alarm unless both redundant TXP modules fail and
present a Primary Alarm (in Alarm Inhibit Mode On or the system will shut down), and/or a non-
redundant element, as Monitor Subsystem or RCU, generates a Primary Alarm; only in this cases,
DME System triggers a Primary Alarm.

It must be mentioned that any type of alarm and/or any parameter alarm may occur and even
simultaneously, however, Primary Alarms are always given top priority.
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The parameter affected by any type of alarm, as well as the subsystem where it is happening a failure
and hence, the whole DME System will change colours according to the type of alarm occurred.
Primary Alarms will be represented in red and Secondary Alarms in orange.

4.7.8 Default Configquration

4.7.8.1 Default Configuration Parameters

In this section all the DME system configuration parameters and its default values are listed.

4.7.8.1.1 System Parameters

LMT/RMT GUI Path Options Default
Configuration > System> Resync DataBase OK Button

Configuration > System> SYSTEM Controls. Local Only Enabled/Disabled Disabled
Configuration > System> SYSTEM Controls. SNMP Trap Suppression Enabled/Disabled Disabled
Configuration > System>SYSTEM Controls. System Reset OK Button

4.7.8.1.2 MTU Parameters

LMT/RMT GUI Path Options Default
Configuration > MTU> MTU Controls. Interrogation Rate [20-60] ppm 20
Configuration > MTU> MTU Controls. Effic. Test User Pwr Offset 6dB/15dB 6
Configuration > MTU> MTU Controls. ID Volume Control [0-10] 3
Configuration > MTU> MTU Controls. Operative Channel [1-126] 74
Configuration > MTU> MTU Controls. Channel Type XorY X

4.7.8.1.3 CMU Parameters

LMT/RMT GUI Path Options Default

Configuration > CMU> CMU Controls. JTAG Source Local/ CMU/ Backplane Local
HPAA/TXUA/RXUA/MT

Configuration > CMU> CMU Controls. JTAG Target gutﬂgyﬂg\d;&‘ﬁ?&” CMUA/CMUB
RXUB/ TXUB/ HPAA

4.7.8.1.4 HPA Parameters

LMT/RMT GUI Path Options Default
Configuration > HPA> HPA Controls. Operative Channel [1-126] 74
Configuration > HPA> HPA Controls. Channel Type XorY X
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LMT/RMT GUI Path Options Default
Configuration > TXU> TXU Controls. Ident TX Enable Enabled/Disabled Enabled
Configuration > TXU> TXU Controls. Squitter Status Enabled/Disabled Enabled
Configuration > TXU> TXU Controls. Squitter Rate [0-1270] ppps 850
Configuration > TXU> TXU Controls. Output Power Offset [-4.00, 0.00] 0
Configuration > TXU> TXU Controls. Operative Channel [1-126] 74
Configuration > TXU> TXU Controls. Channel Type XorY X
4.7.8.1.6 RXU Parameters
LMT/RMT GUI Path Options Default
Configuration > RXU> RXU Controls. Automatic Sensitivity Control Enabled/Disabled Enabled
Configuration > RXU> RXU Controls. ASC Threshold [12400-5000] pps 4500
Configuration > RXU> RXU Controls. Sensitivity Level ['1005%630'0] -100
Configuration > RXU> RXU Controls. Sensitivity Control Step [0.0, 1.0] 0.5
Configuration > RXU> RXU Controls. Operative Channel [1-126] 74
Configuration > RXU> RXU Controls. Channel Type XorY X
4.7.8.1.7 RCU Parameters
LMT/RMT GUI Path Options Default
Configuration > RCU> RCU Controls. TXP Changeover OK Button
Configuration > RCU> RCU Controls. Main TXP TXPA/TXPB TXPA
ot Standoy- | W
Configuration > RCU> RCU Controls. Changeover Sequencing Policy Shut_down/ Warm Standby-
Main-Standby- Shutdown
Shutdown
Configuration > RCU> RCU Controls. Alarm Inhibit Enabled/Disabled Disabled
Configuration > RCU> RCU Controls. TXP A Enable Enabled/Disabled Enabled
Configuration > RCU> RCU Controls. TXP B Enable Enabled/Disabled Disabled
Configuration > RCU> RCU Controls. Recycle Delay Period [5-300] s 30
Configuration > RCU> RCU Controls. Recycle Count Limit [0-10] s 10
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Configuration > RCU> RCU Controls. MTU Assignment Policy Dynamic/Static Dynamic
Configuration > RCU> RCU Controls. MTU 1 Static Assignment Offl TX;’Q:]TXPB/ TXPA
Configuration > RCU> RCU Controls. MTU 2 Static Assignment Offl TXgQ:\TXPB/ TXPA
Configuration > RCU> RCU Controls. MTU 3 Static Assignment Offl TX;;%TXPB/ TXPB
Configuration > RCU> RCU Controls. MTU 4 Static Assignment Offl TX;S:IXPB/ TXPB
Configuration > RCU> RCU Controls. Exec Alarms Filter Time [0.5-12.6] s 3
Configuration > RCU> RCU Controls. Reset Request Duration [0.01-3.27] s 25
Configuration > RCU> RCU Controls. Buzzer Enable Enabled/Disabled Disabled
Configuration > RCU> RCU Controls. Primary Alarm Buzzer Duration [0-255] s 15
Configuration > RCU> RCU Controls. Secondary Alarm Buzzer Duration [0-255] s 3
Configuration > RCU> RCU Controls. RCU Start Up Time [0-90] s 30
Configuration > RCU> RCU Controls. BITE Alarms Filter Time [0.5-12.6]s 3
Configuration > RCU> RCU Controls. Secondary BITE Alarm Inhibit Enabled/Disabled Enabled
Configuration > RCU> RCU Controls. Secondary EXEC Alarm Inhibit Enabled/Disabled Enabled
Configuration > RCU> RCU Controls. Enable Relative Recycle Limit Enabled/Disabled Enabled
Configuration > RCU> RCU Controls. Enable Absolute Recycle Limit Enabled/Disabled Enabled
4.7.8.1.8 Installation Parameters
LMT/RMT GUI Path Options Default
Configuration > Installation > MTU Controls. Antenna Cable Losses [0-150] dBm 33.5
Configuration > Installation > TXU Controls. ldent Mode Normgl/ Tesy Normal
Continuous
Configuration > Installation > HPA Controls. Operative Channel [1-126] 74
Configuration > Installation > HPA Controls. Chanel Type XorY X
Configuration > Installation > TXU Controls. Operative Channel [1-126] 74
Configuration > Installation > TXU Controls. Chanel Type XorY X
Configuration > Installation > RXU Controls. Operative Channel [1-126] 74
Configuration > Installation > RXU Controls. Chanel Type XorY X
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Configuration > Installation > MTU Controls. Operative Channel [1-126] 74
Configuration > Installation > MTU Controls. Chanel Type XorY X
Configuration> Installation >TXU Controls. X Channel Reply Delay Offset [0-70] us 23
Configuration> Installation >TXU Controls. Y Channel Reply Delay Offset [0-70] us 5
Configuration> Installation >MTU Controls. Reply Delay Offset [-15, 30] us 0
Configuration > Installation > TXU Controls. ILS 1 Interlock Enable Yes/No No
Configuration > Installation > TXU Controls. ILS 2 Interlock Enable Yes/No No
Configuration > Installation > TXU Controls. ILS 1 Interlock Action Combined/Single | Combined
Independent /

. _ . Code Sender / Code

Configuration > Installation > TXU Controls. Ident Association Mode Trigger Sen_der/ Receiver
Code Receiver /
Trigger Receiver
Configuration > Installation > TXU Controls. Select Trigger Ident Control Fallli-ng Edge / Falling Edge
Rising Edge

Configuration > Installation > TXU Controls. ID Code 1 - IDR1
Configuration > Installation > MTU Controls. ID Code 1 - IDR1
Configuration > Installation > TXU Controls. ID Code 2 - IDR2
Configuration > Installation > MTU Controls. ID Code 2 - IDR2
Configuration > Installation > TXU Controls. ID Code TEST - TEST
Configuration > Installation > MTU Controls. ID Code TEST - TEST
Configuration > Installation > TXU Controls. ID Code Selection First / Second First
Configuration > Installation > MTU Controls. ID Code Transmitted COEIj'th/ (c::(;);: 2 Codet
Configuration > Installation > TXU Controls. Symbol Length [100,160] ms 120
Configuration > Installation > TXU Controls. ID Keydown Period [30,45]s 40
Configuration > Installation > RXU Controls. Dead Time Timer [0.00,350.00] us 60
Configuration > Installation > RXU Controls. SDES Enabled/Disabled Disabled
Configuration > Installation > RXU Controls. LDES Enabled/Disabled Disabled
Configuration > Installation > RXU Controls. Minimum LDES Level [-100,-30] dBm -100
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Configuration > Installation > RXU Controls. LDES MTL Offset [0.0, 100.0] dBm 0.3

Configuration > Installation > RXU Controls. LDES Timer [0, 350] us 150

Cormguratlon > Installation > TXU Controls. Low Power Pulse Width [-40,40]% 0

Adjustment

Cor]flguratlon > Installation > TXU Controls. High Power Pulse Width [-42,421% 0

Adjustment

Configuration > Installation > MTU Controls. Transmitted Power Offset [-2.0, 2.0] dBm 0

Configuration > Installation > MTU Controls. Radiated Power Offset [-2.0,2.0] dBm 0.2

Configuration > Installation > MTU Controls. Display Filter Enabled/Disabled Enabled
4.7.8.2 Default Thresholds

In this section, all the DME Alarms Thresholds parameters and its default values are listed.

4.7.8.21 MTU General Thresholds

LMT/RMT GUI Path Options Default

Thresholds > MTU General > MTU Parameter Limits. 3.3V Secondary [3.30, 4.00] Volts 36

High Threshold

Thresholds > MTU General > MTU Parameter Limits. 24V RF input

Secondary High Threshold [24.0, 35.0] Volts 30.5

Thresholds > MTU General > MTU Parameter Limits. 24V CTL input

Secondary High Threshold [24.0,35.0] Volts 305

Thresholds > MTU General > MTU Parameter Limits. 12V Secondary [12.00, 15.00] 13

High Threshold Volts

Thresholds > MTU General > MTU Parameter Limits. 5V Analog

Secondary High Threshold [5.00, 6.00] Volts 55

Thresholds > MTU General > MTU Parameter Limits. 5V Digital

Secondary High Threshold [5.00, 6.00] Volts 5.5

Thresholds > MTU General > MTU Parameter Limits. Analog -5V

Secondary High Threshold [-6.00, -5.00] Volts 95

Thresholds > MTU General > MTU Parameter Limits. 3.3V Secondary

Low Threshold [1.80, 3.30] Volts 2.7

Thresholds > MTU General > MTU Parameter Limits. 24V RF input [19.0, 24.0] Volts 215

Secondary Low Threshold

Thresholds > MTU General > MTU Parameter Limits. 24V CTL input [19.0, 24.0] Volts 215

Secondary Low Threshold

Thresholds > MTU General > MTU Parameter Limits. 12V Secondary Low [9.00, 12.00] Volts 11

Threshold
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Thresholds > MTU General > MTU Parameter Limits. 5V Analog
Secondary Low Threshold [3.50, 5.00] Volts 4.5
Thresholds > MTU General > MTU Parameter Limits. 5V Digital
Secondary Low Threshold [3.50, 5.00] Volts 4.5
Thresholds > MTU General > MTU Parameter Limits. Analog -5V
Secondary Low Threshold [-5.00, -3.50] Volts 45
Thresholds > MT |>MTUP Limits. 3.3V Pri High

resholds U Genera U Parameter Limits. 3.3V Primary Hig [3.30, 4.00] Volts 37
Threshold
Thresholds > MTU General > MTU Parameter Limits. 24V RF input
Primary High Threshold [24.0, 35.0] Volts 32
Thresholds > MT |>MTUP ter Limits. 24V CTL i

.res ods. U Genera U Parameter Limits CTL input [24.0, 35.0] Volts 32
Primary High Threshold
Thresholds > MTU General > MTU Parameter Limits. 12V Primary High [12.00, 15.00]

13.98
Threshold Volts
Thresholds > MTU General > MTU Parameter Limits. 5V Analog Primary [5.00, 6.00] Volts 6
High Threshold
imits. iqital Pri

thresholds > MTU General > MTU Parameter Limits. 5V Digital Primary [5.00, 6.00] Volts 6
High Threshold
Tr_wresholds > MTU General > MTU Parameter Limits. Analog -5V Primary [46.00, -5.00] Volts 5
High Threshold
Thresholds > MT |>MTUP Limits. 3.3V Pri L

resholds U Genera U Parameter Limits. 3.3V Primary Low [2.80, 3.30] Volts 25
Threshold
Th_resholds > MTU General > MTU Parameter Limits. 24V RF input [19.0, 24.0] Volts 19
Primary Low Threshold
Th.resholds > MTU General > MTU Parameter Limits. 24V CTL input [19.0, 24.0] Volts 19
Primary Low Threshold
Thresholds > MTU General > MTU Parameter Limits. 12V Primary Low [9.00, 12.00] Volts 999
Threshold
Thresholds > MTU General > MTU Parameter Limits. 5V Digital Primary [3.50, 5.00] Volts 4
Low Threshold
Thresholds > MTU General > MTU Parameter Limits. 5V Analog Primary [3.50, 5.00] Volts 4
Low Threshold
Thresholds > MTU General > MTU Parameter Limits. Analog -5V Primary [-5.00, -3.50] Volts 4
Low Threshold
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4.7.8.2.2 MTU Executive Thresholds

LMT/RMT GUI Path Options Default
;?;izhr;ki‘sl;m?:"iziczt;ve > MTU Parameter Limits. Beacon Delay [0.00, 1.00] us 05
;2:35:3:1;;‘:\:;% E::f:::::,?; MTU Parameter Limits. Beacon Delay [0.00, 1.00] us 0.35
;?;2Zﬁglcﬁaim1l;ri§iazve > MTU Parameter Limits. Pulse Spacing [0.00, 1.00] us 0.7
Lij:Zfr?Z:\g;rﬁ E::?::::ﬁ; MTU Parameter Limits. Pulse Spacing [0.00, 1.00] us 0.5
Thresholds > MTU Executive > MTU Parameter Limits. Transmitted [25.1, 1500.01W S0(LP)/500(
Power Primary Alarm Threshold HP)
Thresholds > MTU Executive > MTU Parameter Limits. Transmitted [25.1, 1500.0) W 80(LP)/800(
Power Secondary Alarm Threshold HP)
;t:;zt:;kﬁ;;ﬂ?:}iziatijve > MTU Parameter Limits. Efficiency [0, 50] % 50
'SFZT::;)?; Z:\:Ig E;:?::::Z,T; MTU Parameter Limits. Efficiency [0, 100] % €0
'II;her\(/aisahtci)(I)dns ;r:\:l];l':rfi;el(;:tri]\q/e_r;rl\g'sl'ﬁoli’jrameter Limits. TX Frequency [1, 20] ppm 20
T I e
Thresholds > MTU Executive > MTU Parameter Limits. Pulse Rise Time

Primary Alarm Low Threshold [1.00, 3.50] us 1
-s”;:?::g:i; Z:\:;lﬁ Eza::#tti]\i:hl\éll'lc"u Parameter Limits. Pulse Rise Time [1.00, 3.50] us 15
;?irs::-;lc,ij:,-mﬁ:gix'?‘ﬁ:g:ﬁ;gﬂu Parameter Limits. Pulse Rise Time [1.00, 3.50] us 3
LZTj:ﬁézmﬁ E:(ge'(;lJTt_il\]/fe:hl\:l;ll';J Parameter Limits. Pulse Rise Time [1.00, 3.50] us 35
'Fl"l:ir;sal:.;lcﬁaimlgﬁfﬁf;:soidMTU Parameter Limits. Pulse Fall Time [1.50, 3.50] us 1
LZTj:gfrzZ:\:;rﬁ E;i,(::tri,\:-i:hlzl;u Parameter Limits. Pulse Fall Time [1.50, 3.50] us 15
;I:ir:‘sal:';l(‘:sl:nl;/l'l'HLiJgix.?‘ﬁt:::i;;\/lTU Parameter Limits. Pulse Fall Time [1.00, 3.50] us 3
;Zf;:do:jr?/l:\gzg E;(:rcitf;it\]/fe:hl\g'll': Parameter Limits. Pulse Fall Time [1.50, 3.50] us 35
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Thresholds > MTU Executive > MTU Parameter Limits. Pulse Width

Primary Alarm Low Threshold [2.50, 4.50] us 2.5

Thresholds > MTU Executive > MTU Parameter Limits. Pulse Width

Secondary Alarm Low Threshold [2.50, 4.50] us 3

Thresholds > MTU Executive > MTU Parameter Limits. Pulse Width

Secondary Alarm High Threshold [2.50, 4.50] us 4

Thresholds > MTU Executive > MTU Parameter Limits. Pulse Width

Primary Alarm High Threshold [2.50, 4.50] us 4.5

Thresholds > MTU Executive > MTU Parameter Limits. Pulse Power

Variation Primary Alarm Threshold [0.50, 2.00] dB 1

Thresholds > MTU Executive > MTU Parameter Limits. Pulse Power

Variation Secondary Alarm Threshold [0.50, 2.00] dB 0.52
25(LP)/250

Thresholds > MTU Executive > MTU Parameter Limits. Radiated Power | [25.1, 1500.0] W (LP)/250(

Primary Alarm Threshold HP)
35(LP)/350

Thresholds > MTU Executive > MTU Parameter Limits. Radiated Power | [25.1, 1500.0] W (LP)/350(

Secondary Alarm Threshold HP)

Thresholds > MTU Executive > MTU Parameter Limits. Transmission

Rate Primary Alarm Low Threshold [400, 1000] ppps R

Thresholds > MTU Executive > MTU Parameter Limits. Transmission

Rate Secondary Alarm Low Threshold [400, 1000] ppps 650

Thresholds > MTU Executive > MTU Parameter Limits. Transmission

Rate Secondary Alarm High Threshold [2000, 5000] ppps 4500

Thresholds > MTU Executive > MTU Parameter Limits. Transmission

Rate Primary Alarm High Threshold [2000, 5000] ppps 5000

Thresholds > MTU Executive > MTU Parameter Limits. Ident Period [5, 80] 30

Primary Alarm Upper Threshold ’ S

Thresholds > MTU Executive > MTU Parameter Limits. Ident Period [5, 80] 70

Secondary Alarm Upper Threshold ’ s

Thresholds > MTU Executive > MTU Parameter Limits. 1350 Hz ID Tone

Period [741 us] Primary Alarm Low Threshold [500, 740] us 714

Thresholds > MTU Executive > MTU Parameter Limits. 1350 Hz ID Tone

Period [741 us] Secondary Alarm Low Threshold [500, 740] us 725

Thresholds > MTU Executive > MTU Parameter Limits. 1350 Hz ID Tone

Period [741 us] Secondary Alarm High Threshold [745, 800] us 758

Thresholds > MTU Executive > MTU Parameter Limits. 1350 Hz ID Tone

Period [741 us] Primary Alarm High Threshold [745, 800] us 769

Thresholds > MTU Executive > MTU Parameter Limits. Ident Length 10

Primary Alarm Threshold [0.00, 10.00] s
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Thresholds > MTU Executive > MTU Parameter Limits. ldent Length

Secondary Alarm Threshold [0.00, 10.00] s 10
Thresholds > MTU Executive > MTU Parameter Limits. ID Keydown [0.00, 5.00] 5
Length Secondary Alarm High Threshold e S
Thresholds. >MTU Execut.ive > MTU Parameter Limits. ID Keydown [0.00, 5.00] s 5
Length Primary Alarm High Threshold
4.7.8.2.3 MTU Autodiagnosis Thresholds
LMT/RMT GUI Path Options Default
Thresholds > MTU Autodiagnosis > MTU Parameter Limits. Beacon
Delay Auto. Primary Alarm Threshold [0.00, 1.00] us 1
Thresholds > MTU Autodiagnosis > MTU Parameter Limits. Pulse
Spacing Auto. Primary Alarm Threshold [0.00, 1.00] us 1
Thresholds > MTU Autodiagnosis > MTU Parameter Limits. Beacon
Delay Auto. Secondary Alarm Threshold [0.00, 1.00] us 0.7
Thresholds > MTU Autodiagnosis > MTU Parameter Limits. Pulse
Spacing Auto. Secondary Alarm Threshold [0.00, 1.00] us 0.7
4.7.8.2.4 Alarms Enable Thresholds
LMT/RMT GUI Path Options Default

> > imi i
Threshold_s Alarm Enable > MTU Parameter Limits. Transmitted Enabled/Disabled Disabled
Power Primary Alarm Enable
Thresholds > Al Enable > MTU P Limits. Effici . .

'res olds arm Enable U Parameter Limits iciency Enabled/Disabled Disabled

Primary Alarm Enable

> > imi
Th.resholds Alarm Enable > MTU Parameter Limits. Frequency Enabled/Disabled Disabled
Primary Alarm Enable
Th.resholds- > Alarm Enable > MTU Parameter Limits. Pulse Rise Time Enabled/Disabled Disabled
Primary High Alarm Enable

> > imits. Pul i i . .
Th.resholds Alarm Enable > MTU Parameter Limits. Pulse Rise Time Enabled/Disabled Disabled
Primary Low Alarm Enable

> > imits. Pul I Ti . .
Th.resholds' Alarm Enable > MTU Parameter Limits. Pulse Fall Time Enabled/Disabled Disabled
Primary High Alarm Enable
Thresholds > Al Enable > MTU P Limits. Pulse Fall Ti . .

.res olds arm Enable U Parameter Limits. Pulse Fall Time Enabled/Disabled Disabled

Primary Low Alarm Enable

> S L . .
Th_resholds_ Alarm Enable > MTU Parameter Limits. Pulse Width Time Enabled,/Disabled Disabled
Primary High Alarm Enable
Th_resholds > Alarm Enable > MTU Parameter Limits. Pulse Width Time Enabled/Disabled Disabled
Primary Low Alarm Enable
Thresholds > Alarm Enable > MTU Parameter Limits. Pulse Power Enabled/Disabled Disabled

Variation Primary Alarm Enable

Chapter 4

Page 188 of 314

Doc.N°: 0063400000100MAQ0

Edic./Rev.: B/6
Date: 31/07/2017




Technical Manual

NORMARC LDB-103 DME /

Radio Navigation Systems

indra

Thresholds > Alarm Enable > MTU Parameter Limits. Transmission . .
Rate Primary High Alarm Enable Enabled/Disabled Disabled
S S . s

Thresho.lds Alarm Enable > MTU Parameter Limits. Transmission Enabled/Disabled Disabled
Rate Primary Low Alarm Enable
Thresholds > Al Enable > MTU P Limits. Radi P . .

'res olds arm Enable U Parameter Limits. Radiated Power Enabled,/Disabled Disabled
Primary Alarm Enable
Thresholds > Al Enable > MTU P Limits. | A . .

.res olds arm Enable U Parameter Limits. ldent Absence Enabled/Disabled Disabled
Primary Alarm Enable

> > imi
Th_resholds Alarm Enable > MTU Parameter Limits. ldent Length Enabled,/Disabled Disabled
Primary Alarm Enable
Thresholds > Alarm Enable > MTU Parameter Limits. 1350 Hz ID Tone . .
Period (741 us) Primary High Alarm Enable Enabled/Disabled | Disabled
Thresholds > Alarm Enable > MTU Parameter Limits. 1350 Hz ID Tone . .
Period (741 us) Primary Low Alarm Enable Enabled/Disabled Disabled
Thresholds > Alarm Enable > MTU Parameter Limits. Beacon ldent . .
Keydown Primary High Alarm Enable Enabled/Disabled Disabled
Thresholds >.Alarm Enable > MTU Parameter Limits. Beacon ldent Enabled/Disabled Disabled
Keydown Primary Low Alarm Enable
4.7.8.2.5 HPA Thresholds
LMT/RMT GUI Path Options Default
Thresholds > HPA > HPA Parameter Limits. 24V CTL input Primary Low [19.0, 24.0] Volts 19
Threshold
Thresholds > HPA > HPA Parameter Limits. 24V CTL input Secondary [19.0, 24.0] Volts 215
Low Threshold
Thresholds > HPA > HPA Parameter Limits. 24V CTL input Secondary [24.0, 35.0] Volts 305
High Threshold
Thresholds > HPA > HPA Parameter Limits. 24V CTL input Primary High [24.0, 35.0] Volts 32
Threshold
Thresholds > HPA > HPA Parameter Limits. 24V RF input Primary Low [19.0, 24.0] Volts 19
Threshold
Thresholds > HPA > HPA Parameter Limits. 24V RF input Secondary [19.0, 24.0] Volts 215
Low Threshold
Thresholds > HPA > HPA Parameter Limits. 24V RF input Secondary [24.0, 35.0] Volts 305
High Threshold
Thresholds > HPA > HPA Parameter Limits. 24V RF input Primary High [24.0, 35.0] Volts 32
Threshold
Thresholds > HPA > HPA Parameter Limits. 48V Primary High Threshold
[48.0, 65.0] Volts 56.9
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I::(:sslczl’?: > HPA > HPA Parameter Limits. 48V Secondary Low [38.0, 48.0] Volts 50
Thresholds > HPA > HPA Parameter Limits. 48V Primary Low Threshold | [38.0,48.0] Volts 41.9
Thresholds > HPA > HPA Parameter Limits. 48V Primary High Threshold | [48.0, 65.0] Volts 63
Thresholds > HPA > HPA Parameter Limits. 3.3V Primary Low Threshold | [2.50, 3.30] Volts 2.6
I::zsst;i:ids > HPA > HPA Parameter Limits. 3.3V Secondary Low [2.50, 3.30] Volts 269
I:rrzsst;]ocl)f: > HPA > HPA Parameter Limits. 3.3V Secondary High [3.30, 4.00] Volts 36
;:rr(:ssr;]ci(ljj > HPA > HPA Parameter Limits. 3.3V Primary High [3.30, 4.00] Volts 375
Thresholds > HPA > HPA Parameter Limits. 5V Primary Low Threshold (3.50, 5.00] Volts 4
I::(:ssl:ﬂiij > HPA > HPA Parameter Limits. 5V Secondary Low [3.50, 5.00] Volts 45
I:rr(:it:‘ci?: > HPA > HPA Parameter Limits. 5V Secondary High [5.00, 6.00] Volts 55
Thresholds > HPA > HPA Parameter Limits. 5V Primary High Threshold | [5:00, 6.00] Volts 6
I:iiﬂf: > HPA > HPA Parameter Limits. Forward Power Secondary [0.0, 61.0] dBm 47
I::ZSSthzl’f: > HPA > HPA Parameter Limits. Forward Power Primary [0.0, 61.0] dBm 50
L?;is$zl:lsszol-lldPA > HPA Parameter Limits. Temperature Secondary [0, 200] degrees C 75
;::issl;::l:ij > HPA > HPA Parameter Limits. Temperature Primary High [0, 200] degrees C 80
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LMT/RMT GUI Path Options Default
Thersholds > TXU > TXU Parameter Limits. 12V Primary Low Threshold | [9-00, 12.00] Volts 9.99
I:f:;ssl;gfj > TXU > TXU Parameter Limits. 12V Secondary Low [9.00, 12.00] Volts 1
I:(:;ssf;]ocl,fj > TXU > TXU Parameter Limits. 12V Secondary High [12.00, 15.00] Volts 13
Thersholds > TXU > TXU Parameter Limits. 12V Primary High Threshold | [12.00,15.00] Volts | 13.99
I:‘:;Ss';ﬂ?; > TXU > TXU Parameter Limits. 24V CTL input Primary Low [19.0, 24.0] Volts 19
I:i?::g::JjU > TXU Parameter Limits. 24V CTL input Secondary [19.0, 24.0] Volts 915
L?:LS$EE;;;§U > TXU Parameter Limits. 24V CTL input Secondary [24.0, 35.0] Volts 305
I:?;ssf;::lf: > TXU > TXU Parameter Limits. 24V CTL input Primary High [24.0, 35.0] Volts 32
I:fgssf;lczl:lj: > TXU > TXU Parameter Limits. 24V RF input Primary Low [19.0, 24.0] Volts 19
I:(;S:::Z::Js(u > TXU Parameter Limits. 24V RF input Secondary [19.0, 24.0] Volts 515
L?:rr,s't;zl:lss;;ﬁu > TXU Parameter Limits. 24V RF input Secondary [24.0, 35.0] Volts 305
I:?;ssf;::l?j > TXU > TXU Parameter Limits. 24V RF input Primary High [24.0, 35.0] Volts 32
Thersholds > TXU > TXU Parameter Limits. 48V Primary Low Threshold | [38.0,48.0] Volts 41.9
I:f;ssf;g(lj: > TXU > TXU Parameter Limits. 48V Secondary Low [38.0, 48.0] Volts 429
I:t:;l;‘c:f: > TXU > TXU Parameter Limits. 48V Secondary High [48.0, 65.0] Volts 57
Thersholds > TXU > TXU Parameter Limits. 48V Primary High Threshold | [48.0,65.0] Volts 63
;:(:;ssf;]o;?j > TXU > TXU Parameter Limits. 5V Analog Primary Low [3.50, 5.00] Volts 4
I:?;ssr;::l?j > TXU > TXU Parameter Limits. 5V Analog Secondary Low [3.50, 5.00] Volts 45
I:t:‘rassf;lczl:lj: > TXU > TXU Parameter Limits. 5V Analog Secondary High [5.00, 6.00] Volts .-
Doc.N°: 0063400000100MA00 Chapter 4

Rev.: B/6
Date: 31/07/2017

Page 191 of 314



indra

NORMARC LDB-103DME / Radio Navigatio

Technical Manual

n Systems

Thersholds > TXU > TXU Parameter Limits.

5V Analog Primary High

Threshold [5.00, 6.00] Volts 6
I:?;S:;Ic:f: > TXU > TXU Parameter Limits. 5V Digital Primary Low [3.50, 5.00] Volts 4
I:?;Ssr;ﬁlfj > TXU > TXU Parameter Limits. 5V Digital Secondary Low [3.50, 5.00] Volts 4s
I:?;ssl;:ﬂfj > TXU > TXU Parameter Limits. 5V Digital Secondary High [5.00, 6.00] Volts cc
I:(:;sz;]ocl,fj > TXU > TXU Parameter Limits. 5V Digital Primary High [5.00, 6.00] Volts 6
I:issf;:':l(l:l: > TXU > TXU Parameter Limits. Analog -5V Primary Low [5.00, -3.50] Volts 4
I:fgssf;locl)(l:i: > TXU > TXU Parameter Limits. Analog -5V Secondary Low [-5.00, -3.50] Volts s
I:?;ssf;‘o;:ij > TXU > TXU Parameter Limits. Analog -5V Secondary High [-6.00, -5.00] Volts s
I:fgssl:‘ci?: > TXU > TXU Parameter Limits. Analog -5V Primary High [-6.00, -5.00] Volts P
;23::3?;;;:;2:0}2@ Parameter Limits. Forward Power With HPA [0, 50.0] dBm 37
;?ﬁ;iﬁ;lish;lﬁg; TXU Parameter Limits. Forward Power With HPA [0, 50.0] dBm 40
;?mzﬁ;lii:e:;(glg TXU Parameter Limits. Forward Power Without HPA [0, 50.0] dBm 37
;2?:;3:3:3 ;;’éli:o'llz(u Parameter Limits. Forward Power Without HPA [0, 50.0] dBm 20
'I-I'It;:rr]s:_zlrclssz;lzj(u > TXU Parameter Limits. Temperature Secondary [40, 150] degrees C 2c
I:?;Ssl:]ci?: > TXU > TXU Parameter Limits. Temperature Primary High [40, 150] degrees C 80
4.7.8.2.7 RXU Thresholds
LMT/RMT GUI Path Options Default
Thresholds > RXU > RXU Parameter Limits. 12V Primary Low Threshold | [9-00,12.00] Volts 9.99
I::Zif;lc:?: > RXU > RXU Parameter Limits. 12V Secondary Low [9.00, 12.00] Volts 1
I::zssf;‘o;(ljj > RXU > RXU Parameter Limits. 12V Secondary High [12.00, 15.00] Volts 13
[12.00, 15.00] Volts 13.99

Thresholds > RXU > RXU Parameter Limits

.12V Primary High Threshold
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I::(:Sslczl’?: > RXU > RXU Parameter Limits. 24V CTL input Primary Low [19.0, 24.0] Volts 19
It;ﬁs_n?:gzgoixu > RXU Parameter Limits. 24V CTL input Secondary [19.0, 24.0] Volts 915
L?;s?zliss;or\l’g(u > RXU Parameter Limits. 24V CTL input Secondary [24.0, 35.0] Volts 30.5
I::zssl;ﬁlfj > RXU > RXU Parameter Limits. 24V CTL input Primary High [24.0, 35.0] Volts 39
I:;eessf;]ocl,fj > RXU > RXU Parameter Limits. 24V RF input Primary Low [19.0, 24.0] Volts 19
Izis:::gzgoﬁxu > RXU Parameter Limits. 24V RF input Secondary [19.0, 24.0] Volts 915
L?;is:_zlrc;ss;;{;(u > RXU Parameter Limits. 24V RF input Secondary [24.0, 35.0] Volts 305
I::zssf;‘o;:ij > RXU > RXU Parameter Limits. 24V RF input Primary High [24.0, 35.0] Volts 3
I::(:Ssl:‘ci?: > RXU > RXU Parameter Limits. 3.3V Primary Low [2.50, 3.30] Volts 6
I:rrt:ssr;]citl:l: > RXU > RXU Parameter Limits. 3.3V Secondary Low [2.50, 3.30] Volts 97
I:rrzssrﬂ?j > RXU > RXU Parameter Limits. 3.3V Secondary High [3.30, 4.00] Volts 3.6
I:ﬁi?if: > RXU > RXU Parameter Limits. 3.3V Primary High [3.30, 4.00] Volts 375
Thresholds > RXU > RXU Parameter Limits. 30V Primary Low Threshold [22.0, 30.0] Volts 27
I:rrzssrﬂ?j > RXU > RXU Parameter Limits. 30V Secondary Low [22.0, 30.0] Volts 275
I::issl;gf: > RXU > RXU Parameter Limits. 30V Secondary High [28.0, 33.0] Volts a1
Thresholds > RXU > RXU Parameter Limits. 30V Primary High Threshold | [28.0,33.0] Volts 32
I::(:S:;‘c:f: > RXU > RXU Parameter Limits. 5V Analog Primary Low [3.50, 5.00] Volts 4
I::zssf;g:ids > RXU > RXU Parameter Limits. 5V Analog Secondary Low [3.50, 5.00] Volts A5
I::(:Ssl:‘ci?: > RXU > RXU Parameter Limits. 5V Analog Secondary High [5.00, 6.00] Volts cc
;:rr(:ssf;]c:l(l:l: > RXU > RXU Parameter Limits. 5V Analog Primary High [5.00, 6.00] Volts 6
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I::(:sslczl’?: > RXU > RXU Parameter Limits. 5V Digital Primary Low [3.50, 5.00] Volts 4
I::ZS:;::?: > RXU > RXU Parameter Limits. 5V Digital Secondary Low [3.50, 5.00] Volts 45
I:rrzssr;:::l’:ij > RXU > RXU Parameter Limits. 5V Digital Secondary High [5.00, 6.00] Volts 55
I::zssl;:ﬂfj > RXU > RXU Parameter Limits. 5V Digital Primary High [5.00, 6.00] Volts 6
I::'eessr;]ocl,ijds > RXU > RXU Parameter Limits. Analog -5V Primary Low [-5.00, -3.50] Volts 4
I:Zeessr;lﬂ(lj: > RXU > RXU Parameter Limits. Analog -5V Secondary Low [-5.00, -3.50] Volts 45
I::(:ssr;locl)(lj: > RXU > RXU Parameter Limits. Analog -5V Secondary High [-6.00, -5.00] Volts 55
I::zssr;‘o;:j; > RXU > RXU Parameter Limits. Analog -5V Primary High [-6.00, -5.00] Volts 6
4.7.8.2.8 RCU Thresholds

LMT/RMT GUI Path Options Default
Thresholds > RCU > RCU Parameter Limits. 1.2 V Primary Low [0.80,1.20] Volts 1
Thresholds > RCU > RCU Parameter Limits. 1.2 V Secondary Low [0.80,1.20] Volts 1.08
Thresholds > RCU > RCU Parameter Limits. 1.2 V Secondary High [1.20,1.60] Volts 1.32
Thresholds > RCU > RCU Parameter Limits. 1.2 V Primary High [1.20,1.60] Volts 1.4
Thresholds > RCU > RCU Parameter Limits. 24 V Common Primary Low | [19-0,24.0] Volts 19
It;:ssholds > RCU > RCU Parameter Limits. 24 V Common Secondary [19.0, 24.0] Volts 215
L?;(:‘sholds > RCU > RCU Parameter Limits. 24 V Common Secondary [24.0, 35.0] Volts 305
:I?;isholds > RCU > RCU Parameter Limits. 24 V Common Primary [24.0, 35.0] Volts 32
Thresholds > RCU > RCU Parameter Limits. 24 V Sys A Primary Low [19.0, 24.0] Volts 19
Thresholds > RCU > RCU Parameter Limits. 24 V Sys A Secondary Low [19.0, 24.0] Volts 21.5
Thresholds > RCU > RCU Parameter Limits. 24 V Sys A Secondary High | [24.0,35.0] Volts 30.5
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Thresholds > RCU > RCU Parameter Limits.

24V Sys A Primary High

[24.0, 35.0] Volts

32

Thresholds > RCU > RCU Parameter Limits.

24V Sys B Primary Low

[19.0, 24.0] Volts

19

Thresholds > RCU > RCU Parameter Limits.

24V Sys B Secondary Low

[19.0, 24.0] Volts

21.5

Thresholds > RCU > RCU Parameter Limits.

24V Sys B Secondary High

[24.0, 35.0] Volts

30.5

Thresholds > RCU > RCU Parameter Limits.

24 V Sys B Primary High

[24.0, 35.0] Volts

32

Thresholds > RCU > RCU Parameter Limits.

2.5V Primary Low

[2.00, 2.50] Volts

2.08

Thresholds > RCU > RCU Parameter Limits.

2.5V Secondary Low

[2.00, 2.50] Volts

2.25

Thresholds > RCU > RCU Parameter Limits.

2.5V Secondary High

[2.50, 3.00] Volts

2.75

Thresholds > RCU > RCU Parameter Limits.

2.5V Primary High

[2.50, 3.00] Volts

2.92

Thresholds > RCU > RCU Parameter Limits

. 3.3 V Primary Low

[2.50, 3.30] Volts

2.6

Thresholds > RCU > RCU Parameter Limits.

3.3V Secondary Low

[2.50, 3.30] Volts

2.7

Thresholds > RCU > RCU Parameter Limits.

3.3 V Secondary High

[3.30, 4.00] Volts

3.6

Thresholds > RCU > RCU Parameter Limits

. 3.3 V Primary High

[3.30, 4.00] Volts

3.75

Thresholds > RCU > RCU Parameter Limits.

5V Primary Low

[3.50, 5.00] Volts

3.99

Thresholds > RCU > RCU Parameter Limits.

5V Secondary Low

[3.50, 5.00] Volts

4.31

Thresholds > RCU > RCU Parameter Limits.

5V Secondary High

[5.00, 5.45] Volts

5.27

Thresholds > RCU > RCU Parameter Limits.

5V Primary High

[5.00, 5.45] Volts

5.45

Thresholds > RCU > RCU Parameter Limits.

Relay Voltage Primary Low

[9.60, 12.00] Volts

9.99

Thresholds > RCU > RCU Parameter Limits.

Low

Relay Voltage Secondary

[9.60, 12.00] Volts

10.69

Thresholds > RCU > RCU Parameter Limits.

High

Relay Voltage Secondary

[12.00, 14.40] Volts

13.07

Thresholds > RCU > RCU Parameter Limits.

Relay Voltage Primary High

[12.00, 14.40] Volts

13.86
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4.7.8.3 Configuration Report

NORMARC LDB-103 DME allows saving its current configuration to a file. Configuration parameters,
thresholds values and policies can be exported to a csv file.

LMT/RMT GUI Path Options Default
Configuration/System> Current Configuration and Status Report Create Report -
Configuration/System> SYS Policies Current Configuration Report Report SYS -

Report
Configuration/MTU> MTU Current Configuration Report MTU1/MTU4

Report
Configuration/HPA> HPA Current Configuration Report HPAA/HPAB

Report
Configuration/TXU> TXU Current Configuration Report TXUA/TXUB

Report
Configuration/RXU> RXU Current Configuration Report RXUA/RXUB
Configuration/RCU> RCU Current Configuration Report Report RCU -
4.7.9 Backup

This capacity allows to backup and restorebackup and restoring the DME configuration.
It's possible to export the configuration of each module to a file. System policies can be saved too.

LMT/RMT GUI Path Options Default

Administration > Backup > SYS Policies Save Current Configuration To

File Save SYS -

Administration > Backup > RCU Save Current Configuration To File Save RCU -
Save

Administration > Backup > MTU Save Current Configuration To File MTU1/MTU4

Administration > Backup > RXU Save Current Configuration To File Save RXUA/RXUB -

Administration > Backup > TXU Save Current Configuration To File Save TXUA/TXUB -

Administration > Backup > HPA Save Current Configuration To File Save HPAA/HPAB -
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To restore the configuration, just select the correspond file and click ‘apply’. Note a user only will be
able to upload the configuration in a module if he has write permission to this module.

LMT/RMT GUI Path Options Default
Administration > Backup > SYS Policies Upload Configuration File Select File -
Select File -

Administration > Backup > RCU Upload Configuration File

Administration > Backup > MTU Upload Configuration File Select File -

Administration > Backup > RXU Upload Configuration File Select File -

Administration > Backup > TXU Upload Configuration File Select File -

Administration > Backup > HPA Upload Configuration File Select File -

Remember to ‘Write To Flash’ if you want to enter the new configuration values into persistent
memory (Save Current Configuration To Flash for the SYS policies file).

Alarms Status  Configuration Threshelds |50 a0 Logs Test

B uil iC Backup
Administration /Backup 09:17:44 2015-21-30 UTC+0000

Parameter Name System 1 System 2

|55 Policies Upload Configuration File| | Seleccionar archive | Ningin archiva seleccionada |i_p|y_'\

[RCU Uplaad Corfiguration Filz| | Seleccionar archiva | Ningdn archive seleccionada [ fopty |

[MTU Uplaad Canfiguration Fils| [ Selessianar archiva | Ningin archiva selsceionado | [ Selescionar arshiva | Mingin arshive seleceionado | [ Apply |

!RXU Upload Configuration F”E‘ |--S;Ez_c?n_|'\_a.r_ai';::-hi_\;£_| Ningdn archiva seleccionada |_§EigE;iBFér_£réiﬁ-v;_| Mingin archivo seleceionado |_;Pp-pl_y:‘

[THU Upload configuration File| | Seleceionar archive | Ningdn archiva selescionads | [ Selecsionar archive | Ningln archive sslessionado | | Apply |

[HPA Upload Configuration File| | Seleceionar archiva | Mingln archivo selecsionads | | Saleccionar archive | Ningin archivo seleccionado | | fpply |

[875 Policies Save Current Configuration Ta File| | ave 875 |

[RCU Saue Current Configuration To File| | save REU |

|MTU Save Current Configuration To File] [“save MUY | | save miu4 |

[RXU Save Current Canfiguration To File| | save RuuA | Save RIUB |

T [SaveT0A] [

[HPA Save Current Configuration Ta Fils| e | Save HPAE |

[HRA Cantrals|[Write Ta Flazh| |E| [oK]

mTU Contro\s”Write Ta Flash| IO_EI |-6K_i

[TAU Cantrols|[Writ Ta Flash| Ok oK

iRXU Controls”erte To Flash| @ :

[REU Contrals|[write To Flash| [oK]

Figure 4.7-17: BACKUP MENU
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4.7.10 Performance Test
Performance Test is an optional facility, which will be only enabled under customer request.

It is considered as a diagnostic tool, which checks operation of the transponder and helps to identify a
possible faulty module with the highest possible level of confidence.

The performance test runs on operator’s demand. It will perform quantitative measurements on the
relevant parameters but these measurements do not affect or delay the normal monitoring and do not
alter the beacon's performance, so the DME can remain in service.

New Performance Test provides access to the current Performance Test.

Performance Test Manager allows obtaining previous results and exporting them in .pdf format as well
as clearing the stored data.

Alarms  Status G i ini: i Logs Test

New Performance Test

Test/New Performance Test 11:16:15 2017-05-11 UTC+0000

Performance Test

Start End

General Parameters

—

Modules in the last test

e p——p—

Results from the test

MTUL | MTU4
Mzin Parameters

Beacon Delay

Spacing

Efficiency
TX Rata
Ad Poviar

TX Povrer

Fraguancy error
Identity
Code

1D Tone Period

Dash langth
Dot length
Keydown
Ident pericd
Ident Length

Transmission

P1 Rise time

P2 Rise time

P1 Fall time

P2 Fall time
P1 Width
P2 Width

Pulse Power variation | -—

@ Indra Interscan Mavigation Systems 2013. All rights reserved.

Alarms Status C i Threshold ini: i Logs Test
Performance Test Manager
Test/Performance Test Manager 15:16:47 2017-05-10 UTC+0000
Performance tests available
Select’ Start Date End Date

o 11:03:38 07/04/2017 | 11:56:56 07/04/2017 || Downlozd

o 14:07:28 21/04/2017 | 14:52:25 21/04/2017 || Downlosd

Figure 4.7-18: PERFORMANCE TEST FACILTY
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When test finishes, the results will be showed in the LMT screen and they could be exported to a
report (pdf file).

The test checks the following parameters:

x Main Parameters: Beacon delay, Pulse pair spacing, Efficiency, Transmission rate,
Transmitted power and Radiated power.

x Identity Code: Code transmitted, Continuous keying, Dash/dot/space length, Identity code
length, Time between identification periods.

x  Transmitted pulses characteristics: P1 Rise time (10% to 90%), P2 Rise time, P1 Fall
time (90% to 10%), P2 Fall time, P1 Pulse width (50%), P2 Pulse Width and Pulse Power
variation (constituent pulses).

x  Reply efficiency at interrogation levels of -20dBm; -40dBm; -60dBm; and +11, +6, +4, +2
and +0 dB in relation to the nominal sensitivity.

x Reply Delay at interrogation levels of -20dBm; -40dBm; -60dBm; and +11, +6, +4, +2 and
+0 dB in relation to the nominal sensitivity.

x  Receiver bandwidth: Reply efficiency at 3 dB over the sensitivity threshold with a variation
in frequency of +100kHz and 200 kHz.

x  Rejection of the adjacent channel: Reply efficiency at an interrogation level of -10 dBm
and with a variation in frequency of £900 kHz.

x Decoder operation: Reply efficiency at an interrogation level of 3 dB above the sensitivity
threshold and with a variation in spacing between the interrogating pulses of +1 us; then
reply efficiency at an interrogation level of -10 dBm and variations in the spacing between
the interrogating pulses of +2 us

x Rejection of the single pulse: Reply efficiency at -10 dBm and with single pulse
interrogations.

x Dead time: Reply efficiency to interrogations which occur within the dead time of a previous
interrogation and immediately afterwards.

x LDES (Long Echo suppression) for the equipment configuration.

Doc.N°: 0063400000100MAQ0 Chapter 4
Rev.: B/6
Date: 31/07/2017 Page 199 of 314



indra

Technical Manual

NORMARC LDB-103DME / Radio Navigation Systems

4.8 CONTROL & MONITORING UNIT (CMU) SOFTWARE UPGRADE

During the SW upgrading process, system policies information and the log register could be erased.
Therefore, before starting the upgrading process it is recommended to make a system policies backup
and to download the logs to a file, if the user does not want to lose this information.

Moreover, the data disks should be formatted in order to avoid problems with the new SW version.
Finally, the system policies information shall be restored to the DME once the SW upgrading has been
successfully accomplished.

It is important to do the whole process in the right order.

1. Make a System Policies Backup and save the SYS config.bin file generated with this
information.

Download the logs to a file.

Prepare the data disks and SW disks.

Make the SW upgrade itself.

Restore system policies information to the equipment to get back its configuration.

o krowbd

These steps are described in more detail in the following sections.

Note: DME configured users will be lost in this process. Only factory default users will remain
after upgrading process if data disks are changed.

4.8.1 Installation Preparation: Access to the DME

Connect a 100/10 Base-T Cat 5 network cable from the laptop computer to the connector on the front
of the NMP. The network configuration of the laptop computer may require modification to execute in
DHCP mode (automatic mode). To do so:

Open Control Panel.

Open Network and Sharing Centre.

On the left part of the window click on Change Adapter Settings.

Right Click on the Local Area Connection icon and click on Properties.
Highlight Internet Protocol Version 4 (TCP/IPv4) and click on Properties.
Select: Obtain an IP address automatically and click Ok.

Close all the windows.

X X X X X X X

When configured correctly in this mode, the NMP will be able to successfully provide the laptop
computer with a suitable TCP/IP address to enable a network connection. You may wish to issue the
ipconfig command from a cmd window to verify the allocated TCP/IP address is in the range
10.6.0.XX, where XX will typically be a number greater or equal to 80. If the IP shown is not within the
network 10.6.0.XX try typing:

ipconfig /release
ipconfig /renew

Use a web browser to log into the CMU master as an administrator. The local LAN address of the
master CMU is http://10.6.0.132 and the default installer is “administrator’ with a password of “nav”. If
the browser does not prompt for a login, it is likely that the network configuration is not correct. Refer
to the Windows documentation for help on how to setup a DHCP client.
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4.8.2 System Policies Backup

A System Policies Backup must be done before upgrading process if the user does not want to lose
the system policies information.

Go to Administration > Backup > SYS Policies Save Current Configuration To File, press the Save
SYS button and save the SYS_config.bin file in a secure site.

Parameter Name System 1 System 2
575 Policies Upload Configuration File Seleccionar archive | Ningiin arshiv selescionada Apply
RCU Upload Configuration File Seleccionar archive | Ningln archivo selecsionada Apply
MTU Upload Configuratian File Seleccionar archive | Mingln archivo selecionado | | Seleccionar archive | Mingin archive seleccionada | | Apply
R¥U Upload Configuration File Seleccionar archive | Mingln archivo seleccionado | | Seleccionar archive | Mingdn archive seleccionado | | Apply
THU Upload Configuration File Seleccionar archive | Mingln archive seleccionado | | Seleccionar archive | Mingdn archive seleccionade | | Apply
HPA Upload Configuration File A M Apply
575 Policies Save Current Configurstion To File
RCU Save Current Configuration To File ey
MTU Save Current Configuration To File Save MTU1 Save MTL4
R Save Current Configuration To File save REUA save RXUB
TXU Saue Current Configuration To File save THUA Sawe THUB
HRA Save Current Configuration To File Mja Mfa

SYSTEM Controls| Save Current Configuration To Flash QK

MTU Contrals| Write Ta Flash oK OK
THU Contrals|[write To Flash oK K
REU Controls || write To Flash QK [8]34
RCU Contrals||Write To Flazh QK
Cancel Apply

Figure 4.8-1: SYSTEM POLICIES BACKUP

Note: Remember that an administrator user must do the system policies backup.

4.8.3 Logs Copy

After SW upgrading the equipment log register could have been deleted, so it is recommended to
download the logs to a file and store it in a secure site. In this way all the logs will be stored and they
could be consulted if is needed.

To make a logs copy, go to Logs > Combined and press the Download Logs button.

4.8.4 Software Updating and Verification

Note: Secondary alarms will be generated during this procedure. However, the DME
NORMARC LDB-103 will continue to function as normal. In addition, if the DME is driving
Remote Status Panels (RSP’s) then these may shortly report the incorrect status.

There are two possible methods to realize the SW upgrade:

4.8.41 Pre-programmed Compact Flash Disks

Upgrading the software requires replacement or reprogramming of the CMU compact flash media.
The compact flash program disk is located within the second slot from the front of the CMU module.
This slot is marked with the component reference number (P101). This disk must be replaced on both
CMU’s with the ones that contains the new software as supplied by Indra.
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To replace the disks, follow the procedure below. This will verify correct operation on both upgraded
CMU’s.

x  Determine which CMU is the master. The master CMU will have a green polling LED. The
slave CMU will have a yellow polling LED.

% Physically remove the slave CMU from the beacon first and then remove the master CMU.
Note it is not possible to upgrade the software on one CMU while the other CMU is in the rack
running with a different software version.

x On the CMU master, replace the compact flash media disk in the second slot from the front
(labelled P101) with the new disk marked with ultimate software version. Remove the data
disk in the front slot before re-inserting the CMU.

% Re-insert the CMU module in its original location (System 1 or 2) and wait until the CMU has
booted up and is running.

x  Then remove the CMU module again and re-insert the data disk in the first slot.

% Re-insert the CMU module in its original location and wait until the CMU has booted up and is
running again.

x Log into the newly inserted CMU module, which will take on the role as master, using
http://10.6.0.132. Navigate to the “Administration/Build” web page and confirm the CMU
Accounting Software Revision.

% On the second CMU module replace the compact flash disk in the second slot from the front
with the new disk, and temporarily remove the data disk in the front slot.

% Then re-insert the second updated CMU module in the rack and wait until the second updated
CMU module has booted up and is running.

x Remove the second updated CMU module from the rack, re-insert the data disk in the first slot
and then plug the CMU module back into the rack and wait until the software is up and running
again.

x Navigate to the “Administration/Build” web page and confirm the CMU Accounting Software
Revision is the last one upgraded on both, System 1 and System 2.

If all the above steps completed successfully, then the software has been verified and the installation
is now complete.

Note that any spare CMU modules must have the new compact flash disks installed as well. It is
recommended that testing the software installation for these spare CMU modules should be carried
out in conjunction with the live CMU modules as described above.

Note: Depending on the previous SW version, some errors could appear during the SW
updating process. In this case, please, remove the data disk (first slot) and format them.
Before, remember to go to ‘Logs menu’, download the logs to a file and save it.

4.8.4.2 1SO Image File

If you do not have pre-programmed compact flash disks with the ultimate software version, follow the
method described in the document, “INDRA DME SW LOADER USER GUIDE-CMU SW UPDATE’
(0063400000100IF17) [RD.4] to upgrade at last version released.

4.8.5 Restore System Policies

Once the SW has been updated, it is recommended restoring the system policies to get back the
equipment with its original configuration.
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You can restore its original configuration using the system policies backup file. Please, follow the next
instructions:

% Log as Administrator.

x Go to Administration > Backup > SYS Policies Upload Configuration File, and select the
corresponding backup file.

x Press Apply button to upload the configuration.

Parameter Name System 1 ‘ System 2 | ‘

e p=
|ReU Upload Canfiguration File] G‘Ov‘ |~ G2.OVE - 3_Backup DIE » prushes ~ HP_Z25 - e @
[MTU Upload Configuratian File| E= - - )
—_—— ——  Organzar v huevacarpeta B= = ] @
|R#U Uplaad Canfiguration Fila| | Sales =
— = ; — 1 Sitins recientes d Mombre = |Facha de modificacion | Tip
|THU Uplaad Configuration File| BT 3
; il | e i L6/01j2015 12156 Car.
| . Bibliotecas i ioL i
= — — 3 2| HPAR_canfig 16/01/2015 12141 Arc
|58 Policies Save Cumrant Configurstion To File| £ Documentos i
e —— =] Imégeries || HPAB _canfig 16/01/2015 12:41 e
|RCU Save Cuprant Canfiguration To File| 5 —
L Jy IMisica |7 mTu_config 16i01/2015 12:41 Arc
|MTU Save Current Configuration To File| =] Subversion e config Lei01j2015 1241 i
[RHU §ave Cument Configurstion To File| 8 videos [Hreu_corfig Eol0is 1zl A
[T Save Curent Corfiguration To Fils] i i 16012015 1241 e
[ Equipo
[HPA 3aue Current Canfiguration Ta File| £, Discoloal(C:) L6[01Z0IS 1241 Arc
|5YSTEM Cantrals]|Save Current Canfiguration Ta Flash| ‘ﬁ (4 DATOS(D3) g o
= = E— 0:|<- 1B Unidad de ovD Rk (E:) 2520314 | | THoa_confi 16/01/2015 12:41 Arcy
3 L dind (Vecnocomsvr02) (Ri) ﬂ i e 4
Mombre: IS"VS_-:nnﬁg j |Tados s archivos j
Abrir v Cancelar

Figure 4.8-2: RESTORE SYSTEM POLICIES — UPLOAD FILE

x Finally, write to flash to enter the new configuration values into persistent memory:
Administration > Backup > SYSTEM Controls > Save Current Configuration To Flash.

Parameter Name System 1 System 2
|SY5 Policies Upload Configuration Fi|e| Seleccionar archivo | Ningln anshivo seleccionado Apphy

[ seleccionar archive | Ningin archiva seleccionado Poply
| seleceionar archiva | Ningln archive selescionada | | Seleccionar archiva | Minaln arehive seleccionado | | Apply
[ Selecsianar archive | Hingin arohivn sslescionado | | Saleccionar archive | Ningin amhivn selecsionado | | Apphy
| Selecoionar archive | Ningln archive seleccionada | | Seleccionar archive | Mingin arehive seleceionado | | Apply

s e o
|s¥5 Palicies Saue Current Configuration To File| Save §75%

|[ReU gave Current Configuration To Fils| save RCU

[MTU save current Corfiguration To File| Save MTUT Save MTL4

|R#U Save Current Canfiguration To File|

|T8U Save curent Configuration To File|

|HDA Save Current Corfiguration Ta Fllel /-\ M/A M/

|SYSTEM c.—.mtm\sHSaua Current Configuration To (ashl K )

~
oK)
(oK)
o]

Cancel Apply

Figure 4.8-3: RESTORE SYSTEM POLICIES — SAVE CONFIGURATION

Note: Remember that the system policies restore, must be done by an administrator user.
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4.9 PSU OPERATING INSTRUCTIONS

Many parameters in the Power Supply Unit (PSU) are configurable. A quick exploration of its web
pages reveals all of these. Most of the parameters are the same for this DME application at all sites.
The PSU are therefore supplied and pre-configured with known site-specific variations programmed in.
The areas that may be site-specific include the Rectifiers, Batteries and Alarms.

This section provides general setup and management instructions for the mains power supplies.

4.9.1 Power Supply Setup

The PSU can be accessed as follows for setup, administration and monitoring:
x  Using a local PC, connected via a crossover LAN cable.

x  Using a networked PC, connected with the WAN.

If you plan to use either the methods that are based on a PC, you must set its IP address. This is
because the power supply is set in the factory to respond only to a PC with the appropriate IP
address.

A PSU may have one of the two following IP addresses: “10.6.0.139” or “10.6.0.147”. The first address
(10.6.0.107) is that of a PSU that is to be fitted into the equipment at the upper location in the rack.
The second address (10.6.0.115) is that of a PSU that is to be fitted into the equipment at the lower
location in the rack.

In the following, section 4.9.1.1 describes steps to connect a computer to the PSU to access the PSU
web page. Section 4.9.1.2 to 4.9.1.21.5 elaborate the menu through which monitored status and
control of various parameters can be viewed and/or changed.

The controller is designed to interface with the DC power supply system having many configurations,
the parameter list is therefore exhaustive but only a sub-set of these parameters is applicable to a
particular configuration. For the NORMARC LDB-103 DME, controlled parameters are in general
factory set. Site-specific parameters include normally those associated with power back-up system.
Normally only inventory data need update from time to time. Many of the parameters in the menu need
not to be altered and are listed for completeness.

4911 Add power supply to your LAN

CAUTION: This procedure gives access to parameters than can damage the batteries if not
set properly.

Use this procedure if you want to have access to all of the power supply parameters that can be
configured. The more common parameters are already available through the CMU interface and most
users will not need any other parameters.

A dedicated IP address needs to be assigned to each power supply by your facilities manager or IT
support department. You need to know those IP addresses before beginning this procedure.

If your power supply and the PC are not on the same side of the firewall or network switch, you will
also need to obtain a value for default gateway.

Note: Windows Vista is required for these procedures.
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Step 1: Open network settings (Windows Vista)

1.

2
3.
4

Click the Windows orb and select Control Panel.
Double-click Network and Sharing Center.
Select Manage Network Connection from the list of options on the left.

Double-click Local Area Connection.

Y Local Area Connection Status @
General
Connection
IPv4 Connectivity: Internet
IPvE Connectivity: Limited
Media State: Enabled
Duration: 07:18:18
Speed: 100.0 Mbps

Activity
Sent L-\,E Received
Bytes: 14,421,411 28,349,732
[ @'Eroperﬁes ] [ @gisable ] [ Diagnose ]

Close

Figure 4.9-1: POWER SUPPLY SETUP - LOCAL AREA CONNECTION STATUS

5. Click Properties.

U Local Area Connection Properties (=3

Networking | Sharing

Connect using:

L¥ Reattek RTLE101 Family PCI-E Fast Ethemet NIC (NDIS €

This connection uses the following items:

o8 Cliert for Microsoft Networks

g\fmual Machine Network Services

3= (105 Packet Scheduler

J%File and Printer Sharing for Microsoft Networks

<& Intemet Protocol Version & (TCF/IPvE)

- Ptocol verson & (CP1Pva) |

i Link-Layer Topology Discovery Mapper /0 Driver
& Link-Layer Topology Discovery Responder

Description

Transmission Contrel Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

[ ok |[ cancel |

Figure 4.9-2: POWER SUPPLY SETUP - LOCAL AREA CONNECTION PROPERTIES
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6. Select Internet Protocol Version 4 (TCP/IPv4) and click Properties.
Step 2: Set IP address

1. Select the option for Use the following IP address, if it is not already selected.
2. Enter the following settings

IP address: 10.6.0.90

Subnet mask: 255.255.255.0

3. Optional: set the default gateway if necessary. This is the IP address of your firewall
or network switch.

il Propiedades: Protocolo de Internet version 2|

General |

Puede hacer que la configuracion IF se asigne automaticamente sila
red es compatible con esta funcionalidad. De lo contrario, deber
consultar con el administrador de red cudl es la configuracion IP
apropiada.

" Obtener una direccion TP automaticamente

—{% Usar la siquierie direccién IP:

Direccidn IP: 0.6 .0 .90
Mascara de subred: 255 .255.255. 0

Puerta de enlace predeterminada: . . .

{7 Obtener o direccisndellservidar DS automaticamente

—(% Usar las siguisntes direcciones de servidor DHS:

Servidor DNS preferido: . . .
Servidor DNT alternativa: . . .

[~ Walidar configuracidn al salir Opciones avanzadas. .. |
Aceptar I Cancelar | I

Figure 4.9-3: POWER SUPPLY SETUP — DEFAULT GATEWAY

4. Click OK.

Step 3: Log on to the power supply
1. Connect your PC to the power supply using a crossover LAN cable.
2. Open Windows Internet Explorer and enter the following address:
http:// 10.6.0.139
You are prompted to log in.

3. Enter the your normal network user ID and the following password: 1234

Note: this is a user password. You will also be given an administrator password as part of the
sign-off documentation.

4. Click OK.
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»Cordex”

Figure 4.9-4: POWER SUPPLY SETUP — MAIN SCREEN

5. Click English, or one of the other language buttons.

The main status page is displayed.

4.9.1.2 Set date and time

The first time the PSU is powered up, the date and time need to be set. This is used in all event
records and logs. The date and time also need to be set again if power is lost for more than a few
seconds.

Select Controller - Date & Time:
1. Either:
Enter the date and time manually, or

Enable Select Enable SNTP and enter the IP address of the timeserver, then
click Get Time Now.

2. Click Submit Changes.
3. Click Accept.

4.9.1.3 Set battery parameters

Note: these settings are based on the recommended Exide Marathon M12V105FT and may
not be suitable for other batteries. Refer to manufacturer’s specification.

Rectifiers

Select Rectifiers - Configure Rectifiers.
1. Set Float Voltage to 27.2 V.
2. Set BT Voltage to 22.0 V.

A battery capacity terminates at this voltage. Although the battery could discharge further,
the system can calculate the battery’s capacity from a partial discharge.

3. Set Safe Voltage to 26.0 V.
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This is the default voltage of the rectifier if it loses communication with the controller.

Rectifier Settings

Rectifier Values for Battery Test
Float Voltage 2120 |V BT Voltage 2200 |V
Equalize Voltage 2150 |V BT Timeout 8.0 h
EQ Timeout 30 h Change on Battery Properties Page
Medule Start Delay |1 s Softstart Ramp Rate
System Start Delay |0 s ' Normal
Fast
Alarm and Protection Limits
Safe Voltage 26.00 \
ove 29.00 v Pathfinder Parameters
Slope 1.00 %
LA 220 v
Backlight Timeout 1 m
HWVA 280 v ;
o Security Code 123
Current Limit 100.00 % ;
Temperature Display
B o
Power Limit 100,00 % ® Celsius(°C)
¥ Enable CL and PL Alarm Fahrenheit("F)
v
Enable Remote v Enable Local Access Alarm
Shutdown
Enable Ramp Test

Figure 4.9-5: POWER SUPPLY SETUP — RECTIFIER SETTINGS

4. Click Submit Changes.
5. Click Accept.

Select Batteries - Configure Batteries.

1. Set charge rate to 10A.

Charge Current Control

r # Enable Primary CCC

Charge Rate Amps  [10.0 WA Charge Rate C/XC/
10.0 X

r ./ Enable Secondary CCC

Charge Rate Amps 0.0 WA Charge Rate C/XC/
(1R] X Secondary CCC Trigger
Custom Signal 10 v

Figure 4.9-6: POWER SUPPLY SETUP — CHARGE CURRENT CONTROL

2. Set Temp Comp Slope to 5.5 mV/°C/Cell.

3. Set Upper Breakpoint to 26.52 and Lower Breakpoint to 27.90.
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Temperature Compensation

rActivation

Enable TC in EQ mode
¥ Enable TC in FL mode

rSlope

Number of Cells |12 per String Temp Comp Slope
5.50 mWICICell

r Upper Temperature Breakpoint

Temperature 50.0 °C Voltage [26.52 A
r Lower Temperature Breakpoint

Temperature 8.3 °C Voltage [27.950 v
Probe Fail Temperature [25 “C

Figure 4.9-7: POWER SUPPLY SETUP — TEMPERATURE COMPENSATION

4. Click Submit Changes.
5. Click Accept.

4.9.1.4 Replacing a battery
Over the life of a battery, the system automatically reduces its capacity reading as a result of periodic
battery tests. When replacing a battery, you need to reset the value to 100%.
Select Batteries - Configure Batteries.
1. Set Capacity Calibration to 100%.

Battery State of Charge Estimation

#| Enable SOC Estimation During Discharge
r Battery Health Estimation

Capacity Calibration 100 %
Reset Battery Estimation

r Discharge Rate Estimation
Peukert Number |1.000 =

rLoad Model For Runtime Estimation
® Constant Power

Constant Current

Resistive Load

Figure 4.9-8: POWER SUPPLY SETUP - CAPACITY CALIBRATION
2. Click Submit Changes.
3. Click Accept.
4.9.1.5 Enable battery logging

This optional setting causes battery monitor data to be recorded in a log file. Some manufactures
require evidence of environmental conditions and a maintenance log to validate warranty claims.
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Select Batteries - Configure Batteries.
1. Select Enable SOC Estimation During Discharge.
2. Click Submit Changes.
3. Click Accept.

4.9.1.6 Enable system logging

This optional setting causes various system parameters to be saved in a log file that you specify. You
also specify which parameters are saved.

Select Signals - Configure Data Logging.
1. Select one of the logging files, e.g. DATALOG_1.
2. Select a Start Trigger (usually Manual Start).
3. Click Submit Changes.
4. Click Accept.

You can also create a custom log file that is triggered by values above or below limits that you set.

4.9.1.7 Alarm Display and Handling

Alarm signals generated by the PSU cause a generic alarm display on the EIU, and also, on the CMU
when fitted. Specific details of each alarm are recorded in the CMU log.

4.9.1.8 System information

4.9.1.8.1 System voltage mode

Select System — Select Voltage Mode.

Select Voltage Mode

Present Mode FL+TC

Change Mode Float -
DD:HH:MM:SS

Periodic Auto-EQ Disabled 0:00:00:00

Auto BT Disabled 0:00:00:00

Boost Inactive 0:00:00:00

Select Voltage Mode - Default

Present Mode
Change Mede Float v
DD:HH:MM:SS

Figure 4.9-9: POWER SUPPLY SETUP - VOLTAGE MODE
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4.9.1.8.2 Upgrade firmware

It is possible that PSU firmware needs upgrading for any reason. When this is the case, this firmware
will be supplied by INDRA to be installed into the PSU. Procedure for installing is given below.

Select System — Upgrade Firmware.

Firmware Source

From Acquired Devices

Serial Number Device Name Version

CXRC 24-400W 1.06
CXRC 24-400W 1.06

From PC

Seleccionar archivo | Mingan archivo seleccionado

Firmware Destination
Select All || Unselect All

Serial Number Device Name
= 309006337 CXRC 24-400W
I 309006338 CXRC 24-400W

Firmware Name

Mo Device Firmware Loaded

Perform Upgrade |

Figure 4.9-10: POWER SUPPLY SETUP - FIRMWARE

49.1.8.3 Set ADIO Module Number

In complex systems, parallel interface mapping can be done with the so-called ADIO (Abstract Device
Interface for 1/0) numbers. Assignment for ADIO number may be effected following this steps.

Select System — Set ADIO Module Number.

Set ADIO Module Number

Module Number  S/N : Module Name Relays on Device
1 N/A &
2 N/A
3 NiA =
4 MNiA
5 N/A
6 N/A
7 MIA
8 MIA
9 NIA -
Swapped Module Numbers: Apply |

Figure 4.9-11: POWER SUPPLY SETUP - ADIO MODULE NUMBER
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4.9.1.8.4 Set user inventory

For book-keeping purposes, inventory list may be created. Steps for doing so are given below.

Select System — User inventory.

User Inventory
#  Serial Number

o o = o m B a R

Description Date Installed

Figure 4.9-12: POWER SUPPLY SETUP - USER INVENTORY

4.9.1.8.5 View system inventory

This is a read-only list of system devices, batteries and user inventory items.

Select System — System inventory.

Acquired CAN Devices

Comments

Device Name
CXRC 24-400W

CXRC 24-400W
Mo Acquired Converters
No Acquired LPS
No Acquired ADIO Devices

Serial Number
309006337

309006338

1.06
1.06

Figure 4.9-13: POWER SUPPLY SETUP - SYSTEM INVENTORY

4.9.1.9 Controller Settings

4.9.1.9.1 View factory information

Factory Information

Unit Serial #
Ethernet/Mac Address
Motherboard Revision

Factory Notes

153370500698772
O090EAA2C244
4

Controller Information
Application Software Version
Bootloader Software Version
Maodel

Motherboard 1D

10 Type ID

1O List Option ID

Number of Digital Inputs

MNumber of Relays

221

1.02

CXCIHCXCM1+

6

15 Integrated 10
6

ListOM1WV2I1112T1
T2)

Figure 4.9-14: POWER SUPPLY SETUP - FACTORY INFORMATION
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4.9.1.9.2 Setdate and time

Select Controller — Date & Time.

Date and Time

2017/06/07 10:29:22

Date(yyyy-mm-dd) 2017 |los  |[o7 |
Time(hh-mm-ss) 10 26 45

¥ Enable SNTP Service
SNTP IP Address 10.6.0.97
Time Zone Adjustment I:I

Get Time Mow

Figure 4.9-15: POWER SUPPLY SETUP - DATE AND TIME

4.9.1.9.3 Set temperature unit

This enables you to set either Celsius or Fahrenheit as the units of temperature measurement.

Select Controller — Temperature Units.

Temperature Units

Temperature Units Celsius(*C) W

Figure 4.9-16: POWER SUPPLY SETUP — TEMPERATURE UNITS

4.9.1.94 Upgrade software

It is possible that PSU software needs upgrading for any reason. When this is the case, this software
will be supplied by INDRA to be installed into the PSU.

Select Controller — Upgrade Software.

And follow the menu therein.

4.9.1.9.5 Upgrade bootloader

It is possible that PSU bootloader needs upgrading for any reason. When this is the case, the new
bootloader will be supplied by INDRA to be installed into the PSU.

Select Controller — Upgrade Bootloader.

And follow the menu therein.

4.9.1.9.6 Reset Controller

This resets every parameter in the controller, including IP address and passwords.

Select Controller — Reset.

Warning: Unplanned use of Reset could adversely affect operation of the DME system.

Doc.N°: 0063400000100MAQ0 Chapter 4
Rev.: B/6
Date: 31/07/2017 Page 213 of 314



indra

Technical Manual

NORMARC LDB-103DME / Radio Navigation Systems

4.9.1.10 Converters

There are no active converters provided in the NORMARC LDB-103 DME configuration. Do not
change any default settings related to converters.

4.9.1.11 Rectifiers

4.9.1.11.1 Configuration
Select Rectifiers — Configure Rectifiers.

Rectifier Settings

Rectifier Values for Battery Test

Float Voltage 2720 |V BT Veltage 200 |V
Equalize Voltage 27.50 N4 BT Timeout 8.0 h
EQ Timeocut 30 h Change on Battery Properties Page
Module Start Delay |1 s Softstart Ramp Rate

System Start Delay 0 5 ’7 * Normal

Fast

Alarm and Protection Limits

Safe Voltage 26.00 v
ove 2900 v Pathfinder Parameters
Slope 1.00 %
LvA 22.0 v
Backlight Timeout 1 m
HVA 23.0 v .
Security Code 123
Current Limit 100.00 | % .
Temperature Display
B o
Power Limit 100.00 |% ® Celsius(*C)
¥|  Enable GL and PL Alam Fahrenheil(°F)
<
) Enable Remote v Enable Local Access Alarm
Shutdown
Enable Ramp Test

Figure 4.9-17: RECTIFIERS — CONFIGURATION

4.9.1.11.2 Power Save

Select Rectifiers — Power Save.

H Enable Power Save

Redundant Rectifiers 1
Max Power Usage 80 %
Limit Power Save Log O

Figure 4.9-18: RECTIFIERS — POWER SAVE

4.9.1.11.3 Rectifier phase mapping

Select Rectifiers — Phase Mapping.
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Select Rectifiers for calculating Average Phase Voltage

Acquired Rectifiers NIA Phase R Phase S Phase T Locate the Rectifier
309006217 (® O O O Locate
309006364 (O] O O O Locate

Figure 4.9-19: RECTIFIERS - PHASE MAPPING

4.9.1.12 Batteries

4.9.1.12.1 Enter Battery Information

Use this procedure to enter reference information for each battery in your system, such as serial
number and installation date.

Select Batteries — Battery Information.

Battery Information

# Battery 1D Manufacturer Model Date Code Comments
001 Yuasa HD-46L 2003-08-12

1
2
3
4
5
6
T
8
9

10
1
12

Figure 4.9-20: BATTERIES — BATTERY INFORMATION

1. Enter details for each battery in your system.
2. Click Submit Changes.

3. Click Accept when prompted to accept the changes.

4.9.1.12.2 Configure Batteries

Use this procedure to enter charging and load parameters for each battery in your system.
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Select Batteries — Configure Batteries.

Battery Properties

Battery Properties

Battery Charging Mode Default

Capacity Rating 100.0 AH
Open Circuit Voltage 2568 v
Disconnect Voltage 21.00 v

Figure 4.9-21: BATTERIES — PROPERTIES

Battery Charging Summary

Battery Charging Summary

Bulk Charging Stage
¥ Enable Primary CCC [] Enable Secondary CCC
Absarption Charging Stage
[] Enable Equalization During Charging
Float Stage
M Enable TC in FL mode
[] Enable Periodic Equalization Stage
[] Enable TC in EQ mode

Figure 4.9-22: BATTERIES — CHARGING SUMMARY

Battery State of Charge Estimation

Battery State of Charge Estimation

W] Enable SOC Estimation During Discharge
Battery Health Estimation

Capacity Calibration %

Reszet Battery Estimation
Discharge Rate Estimation

Peukert Number [1.000

Load Model For Runtime Estimation

® Constant Power
Constant Current
) Resistive Load

Figure 4.9-23: BATTERIES — STATE OF CHARGE ESTIMATION

Battery Test
Battery Test
BT Termination Voltage 2250 v
Rectifier BT Voltage 2200 W
Rectifier BT Timeout 8.0 Hrs
L] Enable Periodic Auto BT
Interval Days
[] Enable Remote BT
Remote BT |Rectiﬁer Multiple Comms Lost V|
Figure 4.9-24: BATTERIES — TEST
Chapter 4
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Equalization

Equalization

[JEnable Equalization During Charging

Activation Threshold |26.50 W Arming Threshold
24.00 W

[1Enable Periodic Equalization Stage

Termination

Egqualize Mormal Duration h

[] Terminate on Current Threshold
Current Threshold A EQ Duration After
Threshoid h

Figure 4.9-25: BATTERIES — EQUALIZATION

Temperature Compensation

Temperature Compensation

Activation
[1Enable TC in EQ mode
b Enable TC in FL mode

Slope
Number of Cells |12 per String Temp Comp Slope

550 mW/ e CiCell

Upper Temperature Breakpoint

Temperature C Woltage | 26.35 Ay

Lower Temperature Breakpoint

Temperature “C Voltage | 27.60 '
Probe Fail Temperature “C

Figure 4.9-26: BATTERIES —- TEMPERATURE COMPENSATION

Charge Current Control

WlEnable Primary CCC

Charge Rate Amps |10.0 IA Charge Rate
C/XCr|10.0 |)(

[JEnable Secondary CCC

Charge Rate Amps |0.0 Iﬂ\ Charge Rate

c/XCi (0.0 X Secondary CCC Trigger
[Custom Signal 10 v

Charge Current Control

Figure 4.9-27: BATTERIES - CHARGE CURRENT CONTROL

Boost mode

Boost Mode

[J Enable Manual Boost
Boost Mode Voltage WiCell (27 6 V)
Boost Mode Timeout Hrs

Boost Mode
Inhibit Rectifier Multiple Comms Lost V|

Select a custom alarm. VWhen this alarm is acfive it will inhibit boost
mode.

Figure 4.9-28: BATTERIES - BOOST MODE
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4.9.1.13 Alarms

4.9.1.13.1 Configure alarms

Select Alarms — Configure Alarms.

Alarm Configuration RREN R Euus v

Alarm Name Activation Value  Enable Priority Relay Mapping Alarm Cut Off Email SNMP Severity

AC Mains High 00 [Minor  w|[NiA ¥

AC Mains Low O [Minor  |[NiA v] M

High Voltage 1 M [Minor  V|[NiA v] %]

High Voltage 2 M [Major  V|[NiA v] %]

Low Voltage 1 M [Minor  v|[NiA v] ¥

Low Voltage 2 M [Major  w|[NA v| ¥ l:l
MidpointMonitor 1 [050 kv [ [Minor _ V|[N/A v] % b ]
Midpoint Monitor2  [050 kv [0 [Minor _ V|[N/A v] ¥ b ]
Midpoint Monitor 3  [050 kv [ [Minor _ V|[NA v] % b ]
Midpoint Moniter 4 [0.50 v O [Minor  w|[N/A V] v b ]
Midpoint Monitor 5 [0.50 BV O [Minor  V|[NIA v] ] 0

Figure 4.9-29: ALARMS — CONFIGURATION
Click one of the Midpoint Monitor links.

Mid-point monitor

Advanced Setting

Midpoint Monitor 1

‘ Input V2 - |

Figure 4.9-30: ALARMS — MID-POINT MONITOR
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4.9.1.13.2 Global alarm configuration

Select Alarms — Global Alarm Configuration.

Global Alarm Configuration

Alarm Hysteresis

Voltage Hysteresis 0.500 \'4
Time Hysteresis D s
Alarm Tone

W] Enable Audible Alarm Buzzer
[ Loud Buzzer

Configure ALCO

ALCO Duraticn m

[] Enable ALCO Duration

W] Silence Buzzer

[] Revert Relays

W] Stop Sending Email

M| Stop Sending SNMP Traps

Figure 4.9-31: ALARMS — GLOBAL ALARM CONFIGURATION

4.9.1.14 Signals

4.9.1.14.1 Configure signals

Select Signals — Configure Signals.

This facility is one of the more frequently accessed. To provide readings of acceptable accuracy, type
in the actual value to calibrate identity being monitored by the controller so that the controller will
subsequently show the correct value.

Configure Signals

Signal Categories Precision o
Load Voltage ~
Lead Current
Battery Voltage
Battery Current
AC Mains
Analog Input Battery Temperature
Custom Signals Battery Runtime
Timers Battery Capacity
Counters Battery DOD
Converter Load Current
Converter Load Voltage
System Time (HH.MM.SS)
System Date (YYYY.MM.DD) hd
Figure 4.9-32: SIGNALS — CONFIGURATION
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4.9.1.15 Data logging

Select Signals — Configure Data Logging.

Data Log Files File Information

Filename
Filename Records Status

A Description
0 Idle
Idle
Idle Log Signals 0
Idle i i
Log Records D F_lle Save Option
Idle hd ® FIFO (First In First Qut)
Log Limit 11396 O Stop when full
Log Frequency [Enable Time Interval V| Start Trigger Stop Trigger |Manual Stop v
Log Time Interval Sec Logging is disabled for this file. | Logging has to be stopped manualy for this file.

Figure 4.9-33: SIGNALS - DATA LOGGIN

4.9.1.16 Controls

Select Controls — Configure Controls.

Connect

LVD 1 21.00 25.00 Activation Timer o Im
LvVD 2 21.00 25.00 [[] Enable Activation Timer
LVD 3 21.00 25.00 DOD Activation %
LVD 4 21.00 25.00 ] Enable DOD Activation
LVD 5 21.00 25.00
LVD & 21.00 25.00 Disconnect Voltage 21.00 Vv
LvVD 7 21.00 25.00 Connect Voltage 25.00 v
LVD 8 21.00 2500 Alarm Priority
LVD 9 21.00 25.00 Relay Mapping
LVD 10 21.00 25.00 & Enable LVD Contral

] Allow Alarm to be cutoff

W Enable Email

W] Enable SNMP dial-out

Severity 0

Figure 4.9-34: SIGNALS — CONTROLS LVD
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4.9.1.17 Communications

4.9.1.17.1 Event notification destination

Select Communications — Configure Communication.

IP Address Setup
] Obtain Address Automatically
IP Address
Subnet Mask

Gateway

PPP Connection Device

Select User Initiated PPP Communication

Port Front Craft Port v
Front Craft Port

Baud Rate 9600 W
Rear Modem Port

Baud Rate 9600 v
Installed Modem Internal Modem %

Modem Init String |

Figure 4.9-35: COMMUNICATIONS — CONFIGURATION
4.9.1.18 Event notification setup

Select Communications — Event Notification Destination.

Event Notification Destination

Destination Notification Connection Address/Phone

Community
N Type Type 4 Enable INFORM N
Dedicated . Edit /
cmu SNMP Connection 192.168.120.31 public Remove

Master SNMP Destination cmu ‘

INFORM Settings

Initial Timeout Period 15 5

Retry Interval 300 5
Maximum Retries 5
Infinite Retries

Figure 4.9-36: EVENT NOTIFICATION
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4.9.1.19 SNMP Configuration

Select Communications — SNMP Configuration.

Multiple Community Names

Read Community Write Community
public public

Figure 4.9-37: SNMP CONFIGURATION

4.9.1.20 Hardware

4.9.1.20.1 Configure relays

Select Hardware — Configure Relays.

Relay List

Relay Normal State
LVD Control (K1) De-Energized
System Minor (K2) Energized
Systern Major (K3) Energized
AC Fail (K4) Energized
Relay 5 (K5) De-Energized
Relay 6 (K§) De-Energized
Relay T (K7) De-Energized

Figure 4.9-38: HARDWARE - RELAYS CONFIGURATION

4.9.1.20.2 Test Relay

Select Hardware — Test Relays.

Relay List

Relay Present State

LWD Control (K1) De-Energized
System Minor (K2) De-Energized
System Major (K3) De-Energized
AC Fail (K4) De-Energized

Figure 4.9-39: HARDWARE - TEST RELAYS
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4.9.1.20.3 Test Modem
Select Hardware — Test Modem.

Test Modem

Telephone Number:

Figure 4.9-40: HARDWARE - TEST MODEM

4.9.1.21 Logs and Files

4.9.1.21.1 Retrieve logs
Select Logs and Files— Retrieve Logs.

Retrieve Logs

Event Log Event log contains alarm activation and deactivation

Battery Log Battery log contains the results of battery tests and
other battery related events

Statistics Log Statistics contain the daily maximum and minimum
values for critical live data

Data Log Select a data log file and click on this link to view the
log information

Figure 4.9-41: LOGS AND FILES — RETRIEVE LOGS

4.9.1.21.2 Manage Configuration File
Select Logs and Files — Manage Configuration File.

Saving the Site Configuration File

Saves the current controller site

Save Full Site Configuration conﬁguration to local disc
Generate a full site configuration file and
Save Custom Site Configuration have the ability to exclude groups of
settings.
The configuration file generated by this opticn is incompatible with versions of the controller older
than 1.60.
Print Configuration Print the site configuration file.
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Uploading the Site Configuration File

Upload Site Configuration

Sends a predetermined Site configuration to

the controller

Manage LPS Groups Configuration File

Retrieve LPS Config File

Upload LPS Config File

Save a copy of the LPS Groups config file to

local computer.

Upload an LPS Groups config file from local

computer to the controller.

Figure 4.9-42: LOGS AND FILES — MANAGE CONFIGURATION FILE

4.9.1.21.3 Manage Editable Text Files

This procedure enables you to write your own labels for message text, for example to replace Rectifier
Fail with Rectifier Fault, or to write messages in another language.

Select Logs and Files — Manage Editable Text Files.

1.

Alarm Labels

2. Signal Labels

3. Relay Labels

Chapter 4

Page 224 of 314

Save Dynamic Text File

Upload Dynamic Text File

Restore Default Dynamic Text

Saves the cumrent dynamic text file to local disc
Sends a predetermined dynamic text file to the
controller

Removes the dynamic text file and re-loads the
defaults

LA =G Tl Alarm Labels v | Submit Alarm Text Changes

Default Text

Edited Text

Rectifier Fail

Rectifier Fail

Rectifier Minor

Rectifier Minor

Rect. Major Fail Count

Rect. Major Fail Count

Rect. Minor Fail Count

Rect. Minor Fail Count

Rectifier Lockout

Rectifier Lockout

QOut Of Tolerance

Out Of Tolerance

Rect. Comms Lost

Rect. Comms Lost

Rect. Equalize Activated

Rect. Equalize Activated

Rect. AC Mains Fail

Rect. AC Mains Fail

Max Rectifiers Exceeded

Max Rectifiers Exceeded

Fan Fail Alarm

Fan Fail Alarm

Power Save Power Save
'L:Jarﬁent Rect. AC Mains |Urgent Rect. AC Mains Fail

Figure 4.9-43: LOGS AND FILES — EDITABLE TEST FILES
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4.9.1.21.4 Manage language files

Select Logs and Files — Manage Language Files.

Upload Language File

File Path
Font File

@ Use a default Font file
) Upload a new Controller Font file

Figure 4.9-44: LOGS AND FILES — LANGUAGE FILES

4.9.1.21.5 Retrieve Diagnostic File
Select Logs and Files — Retrieve Diagnostic File.

Retrieve Diagnostic File

Save a copy of the diagnostic file to your
Retrieve Diagnostic File computer.

Figure 4.9-45: LOGS AND FILES - RETRIEVE DIAGNOSTIC FILE
4.9.1.22 Supervisor

4.9.1.22.1 Change password

Password
Select Password Type Enter Old Password
© Supenvisor Enter New Password
© User

Confirm Mew Password

Accept

Figure 4.9-46: SUPERVISOR - CHANGE PASSWORD
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4.10 OPERATING NOTES

The following notes are given to assist the operator when an abnormal indication occurs:

x  Upon switching on, it is often advisable to next make connection to the battery by turning on
the lowest toggle at the PSU circuit breaker panel. This ensures that battery charging if
needed is catered for. Observe the current reading at the PSU to ascertain if this is the case.

x If any Alarm/ System indicators remain on following switch-on, then one of the equipment
set’'s operating parameters are out of tolerance, and the equipment performs the transfer -
shut down sequence after the delay period. The indications in the Alarm/ System can be
used as a guide to proceed to module level toward the cause of the fault condition.

x If the Green LEDs on the PSUs are not on after the PSU has been powered on for 15
seconds and their circuit breakers are closed, then the operation of the AC Power Supply
should be checked for presence of AC mains and correct DC output voltage.

x If the Green LEDs on the PSUs are not on and steady after the PSU has been powered on
for 15 seconds and their circuit breakers are closed and the relays do not remain closed,
then the rack DC supply voltage is too low or the surge currents are too high for proper
operation and the rack will not switch on. In the short term, ensure back-up batteries are
properly connected to act as damper for current surge. The DC output from the AC Power
Supply and the battery voltage should be eventually checked.

x  The Alarm Inhibit facility may then be activated (in web page Config/ RCU), if desired, to
provide time for trouble shooting without the active status of the equipment being
automatically transferred to the standby set.

x  In web page Administration/Policy, ‘Single Controller’ OFF means everyone can have control
of the equipment. When ‘Single Control’ button (second line in top panel of any web page) is
pressed, the display changes to ‘Release Control'. And, only the person pressing the button
has control of the equipment. If there is no activity for a preset minutes (Controller Inactivity
TimeOut), the control is automatically released.

4.1 MAINTENANCE MODE

The Maintenance Mode soft button makes the applicable system ready for maintenance by disabling
the SNMP trap notifications and providing the Maintenance indication through the output relays.

In a DME, Maintenance Mode operation is the same as normal operation, except that RMM messages
are inhibited and 'Maintenance' is signaled to the RMM System.

412 NETWORK CONSIDERATIONS FOR CO-EXISTENCE OF NORMARC LDB-103 AND
VRB-53D

Where both a DVOR VRB-53D and NORMARC LDB-103 DME are located in the same physical
shelter, some further network configuration is required.

The typical functionality of the NMP for both the DVOR and DME is to provide a simple LAN that can
be accessed through an external WAN TCP/IP address and port number combination. By default, the
NMP has a fixed LAN IP address of 10.6.0.97 and it allocates LAN IP addresses on demand for
connected equipment using DHCP within the 10.6.0 subnet.

Where both a DME and a DVOR are to be used together, only one of the NMPs must be responsible
for DHCP IP address allocation and the two NMP’s IP address should not be identical. However, all
the connected Navaid equipment must still belong to the same local LAN regardless of which NMP
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each Navaid is connected to. To achieve this, the NMP in the DME must be assigned a different IP
address to avoid LAN address conflicts and must also not be a DHCP server. Use the IP address of
10.6.0.98 for the DME NMP but only if there is to be co-existence of the DME and DVOR in the same
physical shelter.

Changing the LAN IP address of the NMP is best performed from the front LAN ETH connector on the
NMP using a laptop which has DHCP enabled. Firstly create a network connection between the laptop
and NMP by joining with a CAT 5 cable and wait for the NMP to allocate an IP address for the laptop.
Once allocated, use the laptop to log into the NMP using an up to date web browser like Firefox and
type in the URL http://10.6.0.97. Log in with a user/password combination of ‘admin’/’admin’. Navigate
to Local/Network menu and change the ‘LAN Interface IP Address’ to 10.6.0.98. Disable the DHCP
checkbox under the DHCP Server Configuration heading, uncheck the DHCP checkbox and apply the
changes. Note then check that both 10.6.0.97 and 10.6.0.98 are accessible. WAN connections should
be made to the 10.6.0.97 NMP installed in the DVOR.

The internal LANs of the DVOR and DME must then be joined together using a CAT 5 cable through
the local LAN ETH connections of each NMP. (Use one of the empty connectors on each NMP
marked LAN ETH1~3). The joining of the networks can also be done via each network switch if this is
a preferred solution.
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SECTION 5 — MAINTENANCE

MAINTENANCE PROGRAM

This program recommends nominal schedule and procedure for inspection and test of the NORMARC

LDB-1

03 DME to ascertain the operability of the navaid equipment.

The actual activities and their frequency are dependent on the site authority; bearing in mind the

recom
operat

These

mendations prescribed by ICAO 8071 Vol.1 [AD.2] and the level of confidence in the site
ion as well as the environmental conditions for the actual site.

checks are for maintenance purposes, limits of measured values may deviate from ICAO

Annex 10 [AD.1] due to proximity of monitor or limitation of test equipment at site. Changes in the
measured values may often be more relevant to the indication of changes in the site performance
relative to that at the time of the site commissioning or at the time of the last calibration flight.

QUARTERLY:

Activity:

1. Log in the equipment.

2.

N

3.

Inspect for absence of ‘Fault’ in the status summary (top horizontal panel).
ote if the operating system of the previous inspection remain the operating system.

Navigate to ‘Status’. Check for absence of anomalous parameters. Record power
outputs.

4. Navigate to ‘Status/MTU Executive’. Check for absence of anomalous parameters.

5

[=2]

. Navigate to ‘Status/RCU’. Inspect for the number of recycles. Reset to standard setup:
Main, Standby, Zero cycle count as required.

. Navigate to ‘Logs’ and display logs for the wanted time duration. Check for absence of
anomalous messages.

Document: Task list, check sheet and record inspection activity to be generated by site authority as
required. Assessment for any remedial activities to be listed.

ANNUALLY:

Activity: Visit the site. For each equipment:

1.

o g~ wDd

Doc.N°:
Rev.: B/

Perform all six tasks for monthly check as above.

Check the pulse spacing.

Verification of the monitoring serviceability as prescribed in this document.

Exercise Change-Over action.

Check output power and pulse characteristics.

Check the reply delay and verify that the system meets the requirements.
¢ Reply delayx mode: 50 +/- 0.25 us.
¢ Reply delayy moge: 56 +/- 0.25us.
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Depends on the site authority the reply delay can be checked as follow:
a) Read the MTUs values.
b) Follow the procedure described in section 5.1.1.
7. MTU Frequency Calibration. Follow the procedure described in section 5.1.2.
8. Verify the batteries.

9. Inspect cleanliness, neatness and fitting of equipment and facility (lighting, air
conditioning etc) within the equipment area and within the shelter.

Document: Task list and check sheet and record of visit to be generated by site authority as required.
Assessment for any remedial activities to be listed. These are to be archived.

DAILY or WEEKLY DATA COLLECTION (OPTIONAL):

Daily or weekly tasks are presented in case the local authority requires high frequency data collection,
not being necessary for the maintenance of the beacon. All the described tasks are not intrusive, so
they can be done without interfering the normal behavior of the equipment.

These tasks can be avoid, being covered with the quarterly inspections.
Activity:
1. Log in the equipment.
2. Inspect for absence of “Fault” in the status summary (top horizontal panel).

Note if the operating system of the previous inspection remain the operating system. Note
the recycling number.

3. Navigate to “Logs” and display logs for the wanted time duration. Check for absence of
anomalous messages.

Document: Task list, check sheet and record inspection activity to be generated by site authority as
required. Assessment for any remedial activities to be listed.

Note that non-zero recycle number may simply relate to incidental occurrences (weather, power
surges etc) and may not be material to the operation quality of the Navaid. Judicious assessment is
required. Site visit is optional to check for intrusion of insect etc.

5.1.1 Reply Delay Measurement

Power on the equipment. The DME system is in normal mode operating at squitter rate.
Ensure the TXP to be measured is enabled and transmitting on antenna.

Perform the measurement in the operative channel.

P »w N =

Connect the Oscilloscope to MTU Test connectors: 15 pin and 17 pin. Use the accessory
Test Board.

5. Configure the oscilloscope as follows:
e Channel1: 15 pin.
e Channel2: 17 pin.

e Use the Channel1 as trigger.
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6. Adjust the oscilloscope setting to visualize both signals and use zoom option if needed.
The signal in channel1 (yellow signal) is the Interrogation Window and the signal
visualized in channel2 (green) is the Answer Detection Pulse.

% Agilent Technologies

B 100w 8 zov

TUE OCT 22 10:03:22 2013

[AX = 71.00000us 1/AX = 14.085kHz AY(T) = -62.50mV

Clear
Display

Figure 5.1-1: REPLAY DELAY MEASUREMENT 1

7. Measure the time difference between the rising edge of Interrogation Window and the
rising edge of the first Answer Detection Pulse (Valuemeaseure). This value is the Reply
Delay + 20 us (8 from the latency of the process plus 12 us from the distance between
answer pulses).

2 Agilent Technologies

TUE OCT 22 10:02:38 2013

[AX = 71.00000us A = 14.085kHz AY(1) = -62.50mV

«  Press to go P Clear 5
i/ usb@ Display -

Figure 5.1-2: REPLAY DELAY MEASUREMENT 2

8. Register the Reply Delay Value (Valuemeaseure - 20 us) and note that this value should be
invariable. In this example the Reply Delaycranner_xis 50us.
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The previous explained process is for a channel type X. If the operative channel is a channel type Y
the process is the same, but now the distance between answer pulses is 30 us, so:

DelayCHANNEL_y = Valuemeaseure - 8us -30US;
Valuemeaseure = 94 us; DelayCHANNEL_y= 56 us

Delaycranner_ y= 94 us — 8 us — 30 us;

i Agilent Technologies TUE OCT 22 10:08:38 2013
ov/ @8 2.00v/ ; 2000

AY(1) = -62.50mV

O g X X1 X2
Manual 1 Qsd_EDDOus

Figure 5.1-3: REPLAY DELAY MEASUREMENT 3

TUE OCT 22 10:09:11 2013

% Agilent Technologies

B 200V

(AX = 95.00000us
«> Mode « Source | X Y x X1 oy x2
Manual 1 v -200.00ns 94 8000us

Figure 5.1-4: REPLAY DELAY MEASUREMENT 4

Note: To calculate the reply delay value, it is important to know that latency is 8us only for
those equipments whose MTU firmware version is 1.13 or later. For previous versions, the
considered latency should be 9 us.
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51.2 MTU Frequency Calibration

1. Install “/Indra DME MTU CALIBRATION-Setup-1.1.exe”. Make a note of the folder path where
the program is being installed.

2, Connect to the DME with Putty.

Before using the MTU Calibration tool for the first time, it is necessary to connect to the Master CMU
with PUTTY. PuTTY is included in the files, which are installed by the MTU Calibration SW installer.
Follow the below steps to log in with Putty.

a) Connect the computer to the local Ethernet port on the DME. (The computer must have an
IP address in the 10.6.0 subnet).

b) Locate PuTTY.exe in the folder where the Indra DME MTU Calibration SW was installed.
Double click the file to start PuTTY.

c) Select “Connection type”: SSH, and enter the IP address for the Master CMU (10.6.0.132)
in the “Host Name (or IP address)” address field. Then press “Open”.

ﬁ PUTTY Configuration Al P &
Categony:
[=+ Gesson s options for your PUTTY session
_:" Lcn?h‘: Speciy the deslination you want 1o cornect o
= Teminal i :
L Heyboard Hest fiame lor IF 2cdress) Bert
Lo Bell 1060132 2
f.. Featres Connattion lype
=+ Window O Raw (O Teriet (ORogn @ 55H () Sedal
1 Appearance 4 =
! Bebiayiclr Loed, save or defele o sloed session
i Trarsfation Saved Seanong
i Selection CMUA
+- Caloure 5
Defauit Settings
=+ Cormecton Lo_ad |
Data Saue
i Prowgy T
i Telnat ¢ Delete g
i Rllogin
-55H
el Close window on ext:
D Mwaye O Mewer @ Onbyon claan et
Aot [ oo Cancel

Figure 5.1-5: PUTTY - CONFIGURATION

d) A dialog box with a “Putty Security Alert’ should appear. Press “Yes” to add the key to
PuTTY’s cache.

Tihe sexver's host key 15 not cached in the registry. You

have no guaraniee that the senvir 15 the Computer you

think i1 iz

The servers rsal key Tingérprint is

sshersa 2048 bl:dbobd 46024731204 T 1458 50:08:50:03:20
If you trust this host. hit Yes 1o add the key to

PuTTY s cache and carmy On connecting.

If you wani to carry on connecting just once, without
adding the key 10 the cache, hit Mo,

If yau do not trust this host, hit Cancel ta abandon the
connection

Figure 5.1-6: PUTTY SECURITY ALERT

e) PuTTY can now be closed.

Doc.N°: 0063400000100MAQ0
Rev.: B/6
Date: 31/07/2017

Chapter 5

Page 233 of 314



indra

Technical Manual

NORMARC LDB-103DME / Radio Navigation Systems

3. Transmitter Frequency Check

The oscillator for the transmitter is located in the Receiver Unit (RXU). The frequency can be checked
by connecting a frequency counter to pin-1 of the test connector located at the front of the RXU. The
signal on pin-1 is a sample of the oscillator frequency divided by 5000.

E.g. for a DME with channel 23 X (reply fq. 984MHz), the measured frequency should be:
984MHz/5000=196.8kHz
Follow this procedure to check the frequency:
a) Insert the DME Test Board in the test connector at the front of the RXU on the
transponder which is on-air.
b) Connect a frequency counter to pin-1 on the test board.
c) Multiply the measured frequency with 5000. The result should match the channel reply
frequency of the DME.

Carry out a changeover and repeat the above steps for the other transponder.

If the frequency is correct within a tolerance of +2ppm, then carry out the MTU calibration procedure in
step below.

4. MTU Frequency Measurement Calibration

a) Connect the computer to the local Ethernet port at the front of the DME.
b) The computer must have an IP address in the 10.6.0 subnet.
c) Startthe MTU Calibration SW.
d) Select the MTU which shall be calibrated, and the TXP which is on-air.
e) Press “Calibrate’.

| & WU Calibration L1 [ ] = S

indra
[mror +| [1ape =
Calibrate
Figure 5.1-7: MTU FREQUENCY MEASUREMENT CALIBRATION
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5.2 CORRECTIVE MAINTENANCE

5.21 Maintenance Procedures

This section covers those topics related to the maintenance of a DME beacon. It includes routine and
special maintenance instructions as follow:

x  Routine Maintenance.
x  Section 5.2.2 contains fault location flow.

x  Section 5.2.3 contains instructions relating to the replacement of line replaceable units
(LRUs). This includes a list of recommended LRUs, removal instructions, and tests required
following LRU replacement.

5.2.2 Fault Location & Troubleshooting

According to the alarms double classification as Executive / BITE and Primary / Secondary, the User
can locate an alarm in three ways:

x  Front Panel.
x LCU.
x LMT/RMT.

5.2.2.1 Front Panel Fault Location

The user can located by means of the green/yellow/red leds on the modules front panels.

-:" -:- P EXECUTIVE
A 1 |8 [ = = ALARMS
C_ g I /@;/
< @ 4 ) /
m NN | e ] KN
@_ o0 = 20 @_
© L & 5 : ..1. © 1]

BITE ALARMS

Figure 5.2-1: FRONT PANEL ALARM LED INDICATIONS
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5.2.2.2 LCU Fault Location

Using the LCU module the fault location flow is as follows:
x  Step 1: ALARMS tab indication.
x  Step 2: SELECT SYSTEM button (if required).

x  Step 3: Module selection and final fault location.

| sysTEM A | Sswesmae— |
" rovrror | N I R
| 0 us |

o]
:
| e e |0
NG

i ——————
BATTERY |; oK CHANGE SELECT ENABLE
—— W/OFF R FF OVER MAIN BUZZER
RECYCLE )

commMs
F 1 LOCAL MAINT - ALARM

MAINTN MODE ENANCE INHIBIT

"

Fa
T e
O

UNIT ALARMS

P [ WARNING

BATTERY |;

RECYCLE |T =
S . : MAINT- ALARM
— < ENANCE INHIBIT
Figure 5.2-3: LCU FAULT LOCATION - STEP 2
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UNIT STATUS

DETALLED A
FORWARD POWER [§

REVERSE POWER Ij i

VOLTAGE
waverForn ||

FLASH INTEGRITY [}

TP A “

TXP B

RECYCLE
coMMs

MAINTN

ALARM
INHIBIT

Figure 5.2-4: LCU FAULT LOCATION - STEP 3
In addition, the executive alarms are also checked in LCU general tab.
The alarm detection flow for the executive signals is:
x  Step 1: MTUs detect the Alarm condition.

x  Step 2: Alarm source could also be followed in ALARMS tab.

indra

x  Step 3: On the one hand, if there is a primary alarm the equipment changeover to Standby
TXP automatically. In this case the alarm is shown only for 3 second, so it is necessary to
check the logs to know which has been the error. On the other hand, when a secondary

alarm happens, it could be detected because the parameter is shown is yellow color.

5.2.2.3 LMT/RMT Fault Location

Using the LMT/RMT interface, the fault location flow is as follows:

x  Step 1: DME GUI STATUS BAR shows if an alarms happens and the type of alarms:

o The BITE alarms: are shown in the first row DME GUI STATUS BAR. They are the

result of a BITE and indicate than a module has an error.

o The EXECUTIVE alarms: are shown in the second row. They indicate that the signal

is not fulfill the specifications outlined in the ICAO.

BITE ALARM

rest(installer) | logout

Operating Status
Standby - TXP B
Master TXP A Monitor Alarm

CMU A iSlzeCoul No Fault

LDB-103 DME

Doc.N°: 0063400000100MAQ0
Rev.: B/6
Date: 31/07/2017

11:54:57 2015-02-03 UTC+0000

TP B Madule Alarm
No Fault

TxP B Manitor Alarm

No Fault
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rest(installer) | logout |

EJ.perétu\Hg Status THP & Madule Alarm
Standby - TXP B No Fault

P | TP A Monitor Alarm
=2lldE s BT, No Fault
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12:01:20 2015-02-03 UTC+0000
THP B Madule Slarm i
No Fault

- TP B Monitor Alarm
Secondary

Figure 5.2-5: LMT\RMT GENERAL STATUS HEADER - STEP 1

x  Step 2: Go to the Parameter Table and select ALARM. Select SYSTEM and observe the
table. Here there are both types of alarms: BITE and EXECUTIVE alarms. For example the
System Alarms/TXP A BITE is the aggregation of all BITES and System Alarms/TXP A
Integrity is the executive alarms of the monitor.

x  Step 3: In order to know the value of the different parameters, go to Parameter Table and

select STATUS.

x  Step 4: Other option to localize a fault is to observe the logs. Go to Parameter Table and

A
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Administration Logs Test

o0y

Parameter Name

System 1System 2

|Gystem ﬁlarmsf,hME éystam . m
=‘Sys'l'lm Alarms| | T4P Sub-System Secondary

System Alarms||Monitor Sub-System _
|Systam Alarms||Managament & Conbrol Sub-Systam| Prmary. |
System Alarms||Relay Control Sub-5ystem Mo Fault

System .I’_ul_a_rmsf |PSUS !.Ib'St,lSte m m
System Al 140 & Overl setondary
‘Bystem Alarms| :THP B Oue:at_l.i. . Mo Fault
TSustem Alsrms| TR ABITE] o Fault ]
system Alarms| [Txe 8 BITE| Ma Fault

System Alarms| | THP A& Integrity Secondary

[system Alarms| [T#P B Integrity| Mo Fault

[\ Nao Fault

MTU AlarmsStatus  Basic BITE Primary Alarm

|MTU alarmsStatus| Basic BITE Secondary Alarm Mo Fault Mo Fault

THU nlam\sstaws.;SEmndaw Alarm)|

WTU AlarmsStatus Autodiagnosis BITE Primary Alarm Ma Fault | Na Fault

MTU Alarmsstatus| Autadiagnesis BITE Secendary Alarm  No Fault No Fault

[ J\Jafmsstatusé BITE Primary Alarm No Fault | W&
{CMU AlarmsStatus|[BITE Secondary Alarm Ma Fault | WA
RAU AlarmaStatus [Primary Alarm)| Mo Fault  No Fault
ROt AlarmsStatus |Becondary Alarm| Na Fault o Fault
THU AlarmsStabus || Primary Alarm| Mo Fault | No Fauit

Na Fault

Ma Fault | Nao Fault |

Ma Fault

Figure 5.2-6: LMT\RMT ALARM TABLE - STEP 2

EXECUTIVE ALARMS

BITE ALARMS
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Alarms

Status /MTU Executive

00:18:4% 2007-01-01 UTC+00

Configuration Thresholds Ad Logs Test
MTU Executive

Parameter Name MTU 1 MTU 4
|MTU Parameters”TXP A Beacon Delayl 50,00 us 50,00 us
MTU Parameters || THP & Pulse Pair Spacing 12,00 us 1z.00 us
MTU Parameters || THP A Tranzmitted Power 116.2 watts 131.0 watks
FTU Parameters || TAP A Eﬂ’iciencl,ll 91 %% 89 %
MTU Parameters || THP & TX Frequency Deviation 2 ppm 1ppm
[MTU Parameters|[T=P & P1 Rise Time| 2,65 us 2,70 us
MTU Parameters || TaP A P2 Rize Time 2,63 us 2,63 us
MTU Parameters || THP A P1 Fall Time 2.65 us 2.70 us
MTU Parameters || THP A P2 Fall Time 2.65 us 2.70 us
MTU Parameters | THP A P1 Width 370 us 3.65 us
MTU Parameters || THP & P2 Width 370 us 270 us
MTU Parameters || THP A Pulse Power Variation 0.09 de 0.22 dB
MTU Parameters || THP B Beacon Delal,ll 0,00 us 0,00 us
MTU Parameters || THP B Pulse Pair Spacing 0,00 us 0,00 us
MTU Parameters || THP B Transmitted Pawer 0.0 watts 0.0 watks
FTU Parameters||THP B Eﬂficiencl,ll 100 %% 100 %
MTU Parameters || THP B T Frequency Deviation 2 ppm 1ppm
[MTU Parameters|[T=P B RX Frequency Deviation | 2 ppm 1ppm
MTU Parameters || THP B P1 Rise Time 0.00 us 0,00 us
MTU Parametars | THP B P2 Rise Time 0,00 us 0,00 us
MTU Parameters | THP B P1 Fall Timel 0.00 us 0.00 us
MTU Parameters || THP B P2 Fall Timel 0.00 us 0.00 us
MTU Parameters || THP B P11 Width 0.00 us 0.00 us
MTU Parameters || THF B P2 Width 0,00 us 0,00 us
MTU Parameters || THP B Pulze Power Wariation 0.00 de 0.00 dB
[MTU Parameters|[Radiated Power| 110.5 watts  |[127.2 watks
MTU Parameters | Transmission Ratel 835 ppps 240 ppp=
MTU Parameters ||Ident Status| _ Ok
MTU Parameters || Ident Codel IDR1 IDR1
MTU Parameters|| 1350 Hz ID Tone Periad (741 us)l 741 us 741 us
MTU Parameters”Dash Lengthl 365 ms 365 ms

Figure 5.2-7: LMT\RMT STATUS TABLE - STEP 3

Alarms  Status  Configuration

Combined

Logs/Combined

Thresholds

Administration

Logs

Test

01840 20070101 UTCH0000

|sra.-tnate:}2007—ow [ |EndDate:iQOO7fO‘\—UW [c] HFetthogsmDown\oadLogsH

Date Tine Orig  Type User Hodule Paraneter 04 Hewr Result
2007-01-01 | 0L:05:59 | CHU & | state | | g5 | BRI B Last Poll | Fail ;4 |
2007-01-01 | 01:05:59 | CHU & | state | | gys | gysten Ready | Yes | Mo |
2007-01-01 | DL:06:01 | CHU & | state | | sys | Systen Ready | o | Yes |
2007-01-01 | D1:06:12 | CHU A | setting | rest | BXUB | Operative Channel | 40 | 87 | success
2007-01-01 | DL:06:50 | CHU & | seteing | rest | HTU4 | Beacon Delay Secondary Alarn Threshold | 500 |0 | success
I 2007-01-00 | 0L:07:01 | CHU & | state | | HTU4 | TXP A Beacon Delay | Wo Fault | gecondary |
2007-01-01 | 0L:08:32 | CHU & | setting | LCU | ECU | “Alarn Inhibit | 0EE | on | success
2007-01-01 | 01:08:32 | CHU & | state | | gvs | Dperating State | Hain | shutdowm [
2007-01-01 | DL:08:32 | CHU & | state | | sys | systen Alarn Inhibit | 0et | on |
2007-01-01 | D1:08:33 | CHU A | setting | LD | BOD | Alarn Trhibit | tn | ott | success
2007-01-01 | 0L:08:34 | CHU & | stave | | sys | Operaring State | Shucdowm | Main 1
2007-01-01 | 01:08:34 | CHU & | state | | gys | dysten Alern Inhibit | n | off |

Figure 5.2-8: LMT\RMT LOG TABLE - STEP 4
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5.2.2.4 Troubleshooting

Troubleshooting is made easier thanks to the alarms information available in the NORMARC LDB-103

DME.

By looking at the failure messages displayed in the LCU (see 5.2.2.2) or LMT/RM (see 5.2.2.3), the
operator may easily detect any beacon malfunction; these messages make it possible to detect the
malfunctioning module, if any, and to take the necessary organization and urgency measures (primary
or secondary alarm) so as to repair the module.

Table 5.2-1 helps the operator to make the diagnosis.

Table 5.2-1: TROUBLESHOOTING TABLE

ALARM POSSIBLE FAILTY MODULE
GROUP PARAMETERS 1° 2°
MTU Internal Voltage MTU
LO Power MTU
LO Not Locked MTU
Flash Integrity MTU
Polling MTU
Beacon Delay XU RXU
Pulse Pair Spacing XU
Efficiency RXU HPA
(HP Equipment)
TXU
(LP Equipment)
Frequency Difference RXU
Pulse Shape XU
Radiofrequency Power HPA XU
(HP Equipment) (HP Equipment)
TXU RXU
(LP Equipment) (LP Equipment)
HPA TXU
(HP Equipment) (HP Equipment)
TXP A P1 Rise Time
TXU
(LP Equipment)
HPA TXU
(HP Equipment) (HP Equipment)
TXP A P2 Rise Time
TXU
(LP Equipment)
HPA TXU
(HP Equipment) (HP Equipment)
TXP A P1 Fall Time
TXU
(LP Equipment)
Chapter 5 Doc.N°: 0063400000100MAQ0

Page 240 of 314

Edic./Rev.: B/6
Date: 31/07/2017



Technical Manual
NORMARC LDB-103DME / Radio Navigation Systems

Table 5.2-1: TROUBLESHOOTING TABLE

indra

ALARM POSSIBLE FAILTY MODULE
GROUP PARAMETERS 1° 2°
HPA TXU
(HP Equipment) (HP Equipment)
TXP A P2 Fall Time
TXU
(LP Equipment)
HPA TXU
(HP Equipment) (HP Equipment)
TXP A P1 Width
TXU
(LP Equipment)
HPA XU
HP Equipment HP Equipment
TXP A P2 Width ( R ) ( auip )
TXU
(LP Equipment)
HPA TXU
(HP Equipment) (HP Equipment)
TXP A Pulse Power Variation
TXU
(LP Equipment)
Transmission Rate TXU RXU
ident Status XU
Ident Code
TXU
1350 Hz ID T Period (741
z one Period ( us) XU
Dash Length
ash Leng XU
Dot Length
ot-eng XU
ID Keyd Length
eydown Leng XU
Ident Period
ent Perio XU
Ident Length TXU
Beacon Delay (Autodiagnosis) MTU
Pulse Pair Spacing (Autodiagnosis) MTU
CMU BITE 24 V CMU
BITE5V CMU
BITE3.3V CMU
Doc.N°: 0063400000100MAQ0 Chapter 5
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Table 5.2-1: TROUBLESHOOTING TABLE

ALARM POSSIBLE FAILTY MODULE
GROUP PARAMETERS 1° 2°
BITE 2.5V CMU
BITE1.2V CcMU
BITE Power Good CcMU
BITE LO Not Locked CMU
BITE Watchdog Timeout CMU
HPA Internal Voltage HPA
Input Power HPA XU
Forward Power HPA XU
Reverse Power HPA
Temperature HPA
Flash Integrity HPA
Polling HPA CMU
TXU Internal Voltage TXU
LO Input Power TXU
Forward Power TXU
Reverse Power XU EqHEQrE:;Zt)
Temperature XU
Flash Integrity TXU
Polling TXU CMU
RXU Internal Voltage RXU
LO Power RXU
LO Not Locked RXU
Flash Integrity RXU RCU
AC Fail PSU
AC I/P Level PSU
DC O/P Level PSU
PSU Rectifier Fail PSU
PSU Alarm Status PSU
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5.2.3 Replacement procedure for Line Replaceable Units

5.2.3.1 Introduction

This section contains information relating to the replacement of line replaceable units (LRUs) during
field servicing. These LRUs are the modules or subassemblies that may be changed when faults
occur in an operational beacon. Faulty units would normally be returned to a maintenance depot for
repair. This section includes the following details:

x  Section 5.2.3.2 contains a list of the recommended LRUs.
x  Section 5.2.3.3 contains removal/replacement instructions for LRUs.

x  Section 5.2.3.5 contains a list of the tests that are required following replacement of any
LRU, and identifies the section of the handbooks in which each required test procedure is
detailed.

x  Section 5.3 contains guidance material to assist in the location of faulty units.

5.2.3.2 Recommended Line Replaceable Units

This section lists the recommended line replaceable units required for the field servicing of a DME
type LDB-103. Table 5.2-2 lists the LRUs for an equipment.

In the table, the following apply:
x  The three-letter unit identifiers are shown thus - MTU.

x  Subassemblies contained within a main unit have the parent unit identifier shown in
brackets, thus - [MTU].

Table 5.2-2: RECOMMENDED LRU SPARES FOR A DME

ASSEMBLY / SUBASSEMBLY
IDENTIFIER NAME TYPE No.
LCU Local Control Unit 0063420003100
RCU Relay Change-Over Unit 0063420003200
CmMuU Control and Monitoring Unit 0063420004100
MTU Monitor Transponder Unit 0063420004200
RXU Receiver Unit 0063420004300
TXU Transmitter Unit 0063420004400
HPA High Power Amplifier 0063420004500
NMP/EIU Network Management Processor/External Interface Unit 0063420007000
Rectifier Module 0063420005500
Doc.N°: 0063400000100MAQ0 Chapter 5
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5.2.3.3 Removal/Replacement Instructions for LRUs

5.2.3.3.1 Introduction

The NORMARC LDB-103 then contains a number of line replaceable units (LRUs) which can be
replaced during field servicing. Most of the units may be removed by using the procedures detailed in
the section 5.2.3.3.2 below.

5.2.3.3.2 General Instructions

NOTE: These general instructions apply to all units for which special instructions are not specified.
Units may be reassembled by reversing the order of actions used for their removal.

Please, always use a properly fitted and grounded wrist strap connected to the bonding point to the
equipment when handling the NORMARC LDB-103 DME.

Separation of Modules from 3U or 6U Sub-Racks.

1. Loosen the captive retaining M2.5 screws. The HPA, TXU, LCU and RCU have four
retaining screws; all other modules have two each.

2. Disengage the module from the back plane by pressing the two levers outward: the top
one upward and the bottom one downward.

3. Prepare to support the unit once it is out clear of the supporting subrack. Pull the unit out
of the sub-rack, sliding on its guiding rails.

4. When refitting, be aware of the re-engagement of the multipin connectors at the back of
the module to their counterparts in the back plane. Be sure to obtain a positive, firm
plugging action.

WARNING: the HPA module weights about 5 kgs, and may be quite warm, prepare to support the
unit when it is clear of the supporting subrack.

Separation of Module from Power Supply Unit.

The PSU has two LRUs: the Rectifier and the Circuit Breaker. For field serving purposes, the
Controller is integrated to the PSU chassis.

1. Loosen the captive retaining M4 screw. The Circuit Breaker has two retaining screws.

2. Prepare to support the unit once it is out clear of the supporting subrack. Pull the unit out
of the sub-rack, sliding on its guiding rails.

WARNING: the rectifier modules weigh about 4 Kgs each, prepare to support the unit when it is clear
of the supporting chassis.

Separation of PSU chassis
1. Unplug the cables from the Access Panel Distribution.

2. Loosen the captive retaining M4 screws. The chassis has four retaining screws.
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Separation of NMP
1. Unplug the power cable.
2. Unplug the networking cables.
3. Unplug the plane cables.
4. Loosen the captive retaining M2.5 screw. The NMP has two retaining screws

For more details about NMP connections, see the Interconnection Diagram Document
(0063410000100DI00) [RD.5].

5.2.3.4 Fault Location

A faulty DME beacon is serviced by replacing defective modules or subassemblies with corresponding
operational spare units.

The following guidance information is given to assist technical personnel to locate a faulty module or
subassembly after a beacon has shut down due to a failure.

x  Alarms.

The LCU panel and the GUI includes a group of indicators via its web page to show which alarms
are active or were present when a beacon was switched off. When technical personnel visits a
beacon shut down due to a fault, the alarm register and sit logs should be examined before
switching the beacon on again. The alarm indicated shows which parameters were out of
tolerance, and this often suggests which subsystem is at fault.

If there is an executive alarms, the technical personnel should think about the signal flow and the
diagram of responsibilities to know which module or subassembly has faulty.

x  Adjustment

There is no hardware adjustment in the NORMARC LDB-103 DME that is recommended to be
done in the field during maintenance visits.

5.2.3.5 LRU Replacement Tests

This section details the tests and/or adjustments required to be made to an operational beacon
following the replacement of any module or subassembly. The information is presented in tabular
form, as follows:

x  Column 1 lists the module or subassembly.

x  Column 2 contains a brief statement of the parameter or performance function required to be
checked, or adjustments required to be made, as applicable.

x  Column 3 refers to the relevant section of this handbook where the detailed procedure for
the required check, measurement, or adjustment may be found.

If any module or subassembly is replaced during servicing, then the procedures listed for that unit
MUST be performed to restore the beacon to operational status. All other units in the beacon must be
in normal working order.
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Table 5.2-3: LRU REPLACEMENT TESTS

MODULE or PARAMETER TO BE CHECKED or REFER TO
SUBASSEMBLY ADJUSTMENT TO BE MADE SECTION
0063420003100 4 DC voltage rails at POWER LED— FRONT PANEL 34
Local Control Unit
LCU 2 Tab navigation (touch screen functionality) - LCU 34
3 Control and data accuracy display - (connectivity) - LCU 3.4
4 LCU Layout View - LMT 4.7.5.13
0063420003200 4 DC voltage rails at POWER LED— FRONT PANEL 35
Relay Control Unit
RCU 2 Connectivity Web Browser - LCU/LMT 4.7.2
3 MTU Assignment Policy - LMT 4.7.5.9
4 Switch Over activity - LCU/LMT 4759
5 Alarm inhibit operation - LCU/LMT 4.7.5.9
6 Recycle Configuration - LMT 4.7.5.9
0063420004100 1 DC voltage rails at POWER LED— FRONT PANEL 3.6
Control & Monitor
g"\‘/l'L 2 Connectivity Web Browser - LCU/LMT 4.7.2
3 Verify the RU fitted - LMT 4752
0063420004200 4 DC voltage rails at POWER LED — FRONT PANEL 3.7
Monitor
"\Fﬂr_la_lasponder Unit 5 Connectivity Web Browser - LCU/LMT 4.7.2
3 Change Mode - LMT 4.7.4.11
4 Change frequency - LMT 4754
5 Radiated Power Offset - LMT 4756
6 Transmitted/Radiated Power measurement Offset - LMT  4.7.5.6
7 Monitor Ident Detection — LMT 4.7.5.3
8 Configure the transmitted and received power 4758
thresholds - LMT
0063420004300 1 DC voltage rails at POWER LED — FRONT PANEL 3.8
Receiver Unit
RXU 2 Connectivitly Web Browser - LCU/ LMT 4.7.2
3 Change frequency -LMT 4.7.5.4
4 Transmitted/Radiated Power measurement Offset - LMT | 4.7.5.6
0063420004400 1 pC yoltage rails at POWER LED — FRONT PANEL 3.9
Transmitter Unit
XU 2 Connectivity Web Browser - LCU/LMT 4.7.2
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Table 5.2-3: LRU REPLACEMENT TESTS

MODULE or PARAMETER TO BE CHECKED or REFER TO
SUBASSEMBLY ADJUSTMENT TO BE MADE SECTION
Change Mode - LMT 4.7.4.11
Check power and pulse characteristics - LMT 4.75.7
Transmitted Power Offset - LMT 4.7.5.5
Transmitted/Radiated Power measurement Offset - LMT | 4.7.5.6
Monitor Ident Detection -LMT 4.7.53
Verify the Interlock - LMT 4.7.5.10.8
0063420004500 DC voltage rails at POWER LED - FRONT PANEL 3.10
High Power
Amoplifier Connectivity Web Browser - LCU/LMT 4.7.2
HPA Module
Change frequency - LMT 4754
Verify the RU fitted - LMT 47.5.2
Check power and pulse characteristics - LCU/ LMT 4.75.7
0063420004400 PSU connectivity - PSU or LMT 3.1
Power Supply Unit
PSU PSU configuration - LMT 4.7.8.3
5.3 ACCESORIES AND TEST EQUIPMET

indra

No special accessories and test equipment are required to perform the preventive and corrective

maintenance.

5.4 ADDITIONAL MAINTENANCE CAPABILITIES

5.4.1 Introduction

Although the procedures described in this section are not required for a normal maintenance of the
equipment, they provide additional information about its status.

In this section it is explained how to access to the most interesting signal of the signal flow. They are
divided in two groups: firstly, the signals obtained though the test connector of each module and
secondly the signal obtained though the Output Samples Front Panel'".

11 Only for NORMARC LDB-103 DME Model .31 and Model .41

Doc.N°: 0063400000100MAQ0
Rev.: B/6
Date: 31/07/2017

Chapter 5

Page 247 of 314



indra

Technical Manual

NORMARC LDB-103DME / Radio Navigation Systems

5.4.2 Test Points
Test points are provided at the test port, a 20-way connector located at the front of each DME module.

As all waveforms are digitally synthesized they are accessible only at I/O ports of some amplifiers and
analog filters. As a result, test parameters available at test port for most modules are principally values
of voltage rails and digital status of functional identities such as PLL locks etc.

Relevant waveforms whose appearances in shapes and magnitudes should ensure proper operational
status for the beacon, are listed below. The actual waveforms that are displayed include the following:

x  MTU TRIGGER and VIDEO signal.

x  MTU local oscillator DIVIDED_FREQ.

x  MTU INT FRAME TRIGGERS, PULSE DETECTION and REPLY DETECTION.
x  RXU VIDEO.

x  OL_SAMPLE.

x  RXU INT DETECTION and PULSE DETECTION.

x  SQUITTER REPLIES pulses.

x  ALL REPLIES pulses.

x IDENT envelope.

An extender card can be used for facilitating access to individual pin of the 20-way test connector
located in the front panel of the equipment modules. It is plugged into the 20-way socket and its
pinning is defined by the module definition for its own 20-way connector pinning.

5.4.2.1 LCU Test Connector

N/A

5.4.2.2 RCU Test Connector

Table below lists RCU test connector pin allocation.

Table 5.4-1: RCU TEST CONNECTOR ALLOCATION

PIN NUMBER SIGNAL NAME PIN NUMBER SIGNAL NAME

1 N/U 11 +5V

2 GND 12 +3.3V

3 N/U 13 +24B_CTRL
4 +2.5V 14 +24A CTRL
5 P2 15 +4.1V

6 +2.5V 16 N/U

7 +1.2V 17 N/U

8 VRLY (12V) 18 N/U
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Table 5.4-1: RCU TEST CONNECTOR ALLOCATION

PIN NUMBER SIGNAL NAME PIN NUMBER SIGNAL NAME
N/U 19 N/U
10 +24V_COMMON 20 GND

5.4.2.3 CMU Test Connector

Table below lists CMU test connector pin allocation.

Table 5.4-2: CMU TEST CONNECTOR ALLOCATION

PIN NUMBER SIGNAL NAME PIN NUMBER SIGNAL NAME
1 AGND 11 +24V
2 N/U 12 +5V
3 N/U 13 +3.3V
4 N/U 14 SPARE
5 N/U 15 +4.1V
6 AGND 16 N/U
7 PGOOD 17 N/U
8 +1.2V 18 N/U
9 +2.5V 19 N/U
10 +24V_RAW 20 AGND

5.4.2.4 MTU Test Connector

Table below lists MTU test connector pin allocation.

Table 5.4-3: MTU TEST CONNECTOR ALLOCATION

PIN NUMBER SIGNAL NAME PIN NUMBER SIGNAL NAME
1 +24V_CTL 11 AGND
2 +24V_RF 12 VIDEO_ANTENNA_PROBE_TEST
3 AGC_CTRL_TEST 13 DIVIDED_FREQ
4 +5V_ANALOG 14 MOD_CTRL_TEST
5 +12V 15 INT FRAME TRIGGERS
6 -5V 16 PULSE DETECTION
7 +5V_DIG 17 REPLY DETECTION
8 +3.3V_DIG 18 REPLY GATE
9 +2.5V_DIG 19 PRIMARY TEST ENABLE
10 +1.2V_DIG 20 DGND
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5.4.2.5 RXU Test Connector

Table below lists RXU test connector pin allocation.

Table 5.4-4: RXU TEST CONNECTOR ALLOCATION

PIN NUMBER SIGNAL NAME PIN NUMBER SIGNAL NAME

1 OL_SAMPLE 11 AGND

2 PGOOD 12 +3.3V_DIG
3 VIDEO_CH1 13 +3.3V_A
4 SPARE_1 14 +5V_DIG
5 INT DETECTION 15 +5V_A

6 PULSE DETECTION 16 +12V

7 SPARE_OUT3 17 +24V_CTL
8 +2.5V_TEST 18 +24V_RF
9 +1.2V_TEST 19 +28V
10 +3.3V_TEST 20 DGND

Disparado

233,99962 kHz

P 2.004s A f

+v 420.000ns

PIN 1 - RXU TEST CONNECTOR [OL divided by 5000] FREQ. COUNTER

Figure 5.4-1: PIN 1- RXU TEST CONNECTOR
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Ch1 Tiemp. subid
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69515
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Ch1l_100mV Q& P10.0ps A 4 300mvy

28 Dic 2010
W 10.20 % 17:19:38

PIN 5-RXU TEST CONNECTOR[INTERROGATION DETECTION (purple signal)
(Yellow signal is the reply detected by the MTU)

Figure 5.4-2: PIN 5- RXU TEST CONNECTOR

NOTE: It is an un-calibrated output.

5.4.2.6 TXU Test Connector

Table below lists TXU test connector pin allocation.

Table 5.4-5: TXU TEST CONNECTOR ALLOCATION

PIN NUMBER SIGNAL NAME PIN NUMBER SIGNAL NAME
1 +24V_CTL 11 AGND
2 +24V_RF 12 VDETECT _RF_FWD
3 +48V 13 PULSE_GATE
4 +5VA 14 DETECT_IN
5 +12VA 15 TX_GATE
6 -5VA 16 SQUITTER REPLIES
7 +5V_DIG 17 IDENT ENVELOPE
8 +3.3V_DIG 18 ALL REPLIES
9 +2.5V_DIG 19 FPGA TEST 4
10 +1.2V_DIG 20 FPGA TEST 5
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PIN17 - TXU TEST CONNECTOR [IDENT BNVELOPE]

Figure 5.4-3: PIN 17- TXU TEST CONNECTOR
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Figure 5.4-4: PIN 17- TXU TEST CONNECTOR
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5.4.2.7 HPA Test Connector

Table below lists HPA test connector pin allocation.

Table 5.4-6: HPA TEST CONNECTOR ALLOCATION

PIN NUMBER SIGNAL NAME PIN NUMBER SIGNAL NAME
1 +24V_CTRL 11 GND
2 +24V_RF 12 VDETECT_RF_IN_TEST
3 +48V 13 VDETECT_RF_FWD_TEST
4 +5V 14 VDETECT_RF_REV_TEST
5 -5VA 15 CTRL_GATE_TEST
6 NO CONNECT 16 TX_GATE_TEST
7 +3.3V 17 NO CONNECT
8 +3.3V_DIG 18 NO CONNECT
9 +2.5V_DIG 19 NO CONNECT
10 +1.2V_DIG 20 GND

543 Measurements

The measurements contained in this section are only available for NORMARC LDB-103 DME Model
.31 and Model .41. These signals are available through de Output Samples Front Panel module.

5.4.3.1 Low Power DME Pulse Characteristics

Figure 5.4-5 and Figure 5.4-6 show typical reply pulses response for a low power LDB-103.

71.10dBm 7.00 dB fdiv 2,500 usfdiv o .
b
Algarithm Histogram
64,10 dBm
High level 81 % (0.9 dB)
&7 10dah Mid level 25 % (6.0 dB)
Low level 1% (20.0 dB)
), 2 sl :
sledm =l P e Pulse duration 3.435 us
b e b Pulse period 11.961 us
4310dBm | 'y 2 . Rise time 1.923 us
i Fall time 2.461 us
HH dBm, Pezk power 51.55 dBm

T
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15,16 dBm

ﬁ.lj] dBm

| 4s10dBm I
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Figure 5.4-5: LOW POWER PULSES CHANNEL 1X - 962 MHz
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Figure 5.4-6: LOW POWER PULSES CHANNEL 126X - 1213 MHz

5.4.3.2 High Power DME Pulse Characteristics

Figure 5.4-7 and Figure 5.4-8 show typical reply pulses response for a high power LDB-103.
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Figure 5.4-7: HIGH POWER PULSES CHANNEL 1X - 962 MHZ
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Figure 5.4-8: HIGH POWER PULSES CHANNEL 126X - 1213 MHZ

5.4.3.3 Transmitted Spectrum - High Power DME

indra

Figure 5.4-9 and Figure 5.4-10 show typical transmitted spectrums for a high power LDB-103.
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Figure 5.4-9: TRANSMITTED SPECTRUM - HIGH POWER LDB-103
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Figure 5.4-10: TRANSMITTED SPECTRUM - HIGH POWER LDB-103

5.4.3.4 Transmitted Spectrum - Low Power DME

Figure 5.4-11 and

Figure 5.4-12 show typical transmitted spectrums for a low power LDB-103.
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6. SYSTEM INSTALLATION

6.1 INTRODUCTION

This section describes the recommended procedures for installing a DME beacon type LDB-103. The
procedure is compiled in a sequence which provides the simplest installation plan. Some details are
determined by particular site characteristics and can only be decided locally; these items, listed below,
are not covered in this document.

Details not covered are:

Site preparation.

Assembly of antenna mast.

Assembly of equipment shelter.

Laying of power cables and control and monitoring cables.

Assembly and wiring of workbench, lights and power outlets in the equipment shelter.

© e M v N =

Mounting and connections to the remote control facility.

Note: If wet cell batteries are used, the design of the equipment shelter should not overlook the
necessity to locate the batteries in a room separated from the main equipment. The battery room
must have adequate ventilation to prevent accumulation of fumes. An alternative arrangement is to
house the batteries in a suitable box outside the main shelter, again with adequate ventilation.

A typical equipment shelter layout is shown in Figure 6.4-8.

If sealed gel type batteries are used, then the batteries may be placed in the same room as the
equipment. In fact, compartment within the equipment cabinet is reserved for the inclusion of batteries
for up 28 hours (100 W model) or 11.5 hours (1 kW model) of operation (27000 pps) in the case of AC
power failure.

This section is written in a sequence, which provides the simplest installation plan.

This manual does not give installation details of the optional Remote Maintenance Monitoring (RMM)
system. If an RMM system is to be used with the DME, then refer to installation instructions in the
separate  RCSUs system handbooks (0066910000100MA04 [RD.6] and 0066910000600MAOOQ
[RD.7]).

6.2 SAFETY PRECAUTIONS

It is the task of the Site Supervisor or Construction Manager to make available the materials supplied
by Indra, independently procured special materials and tools. For every site, strict attention should be
paid to safety regulations issued by the local authorities. For details, please read the WARNING and
CAUTION instructions in the preliminary pages of this manual.
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6.2.1 General Rules

The following rules should be observed for prevention of accidents:
x  Consumption of alcohol in any form is forbidden on the installation site.

x  Drunken persons or those under the influence of alcohol will not be tolerated on the
installation site.

x  Protective goggles and safety gloves should be worn when work is being carried out on
batteries. Rinsing water, soda and several cleaning cloths should be available.

x  Sturdy shoes, safety gloves and safety helmets should be worn.

x  Protruding nails, strips etc. must be removed immediately. Ladders and planks must always
be carefully checked before use.

x Do not tread on protruding plank sections.

x  Never leave objects on scaffolding or ladders.

x  Scaffolding or frames are to be erected sturdily and must always be tested before use.
x  Test electrical devices and extension cables for accident safety.

x  Remove fuses before carrying out work on mains power supplies.

x If it is necessary to work within live equipment, ensure that adequate precautions are taken
to protect the safety of personnel. See WARNING in preliminary pages of this manual.

x  Wear protective goggles when carrying out sanding or drilling operations.
x  Sand off burr from chisels and punches in good time.

x  Test striking tools for tightness of fit.

x Do not put pointed or sharp objects into working-clothing pockets.

x  Jewellery such as chains and rings should be removed when working on building sites -
especially when working with electrical devices.

x  Always keep escape routes clear.
x  Every employee on an installation site should know the following:
o Where the First-Aid box is kept
o The telephone number of the nearest casualty doctor and eye specialist
o  Where the fire extinguisher is kept
o The location of hazardous areas on the way to the work place, or at the work place itself.

x  The door of the shelter or equipment room should be locked when personnel are absent.

6.3  SITE REQUIREMENTS

The responsible Civil Aviation Authority, according to the international air traffic regulations,
determines the area in which a DME beacon is to be installed. The area is dependent on the type of
obstacle involved and also clearance and runway configuration (e.g. overrun, clearway, stopway) in
case the equipment is to be located in the terminal area. The following site selection guidelines are
general recommendation and only guiding environmental conditions for information.
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The exact environmental conditions are locally dependent decisions, which are made during
installation. They are computed with formulas, which take into account the terrain and other obstacles.
The installation is determined by means of a site survey at which a Surveyor must always be present.
Indra can provide an Engineering Consultant on site for this survey if required.

DME installation area selection depends on the following conditions:
1. Terminal Area beacon.

a. DME (substituting or integrating MARKER functions) placed with ILS equipment. In this
case, the DME antenna, usually a directional antenna, is mounted on the Glide Slope
antenna mast and the DME equipment is installed inside the Glide Slope shelter.

b. Stand-alone. The DME with omnidirectional antenna is mounted on its own mast and the
equipment is installed into a suitable shelter. The area is dependent on clearance and
runway configuration.

2. En-route Beacon. External zone site and normally far away from the terminal area, with or
without associated VOR equipment.

The ground DME beacon may be installed in a control room or inside a shelter, which complies with
the environmental temperature, humidity and pressure values listed in the detailed technical
specification for the appropriate CAD Series DME being installed.

6.4 DME RACKINSTALLATION

The technician must perform the following operations when installing the DME rack:
x  Select and prepare the site.
x  Unpack and check the equipment.
x  For a typical installation:
o Ground the equipment.
o Connect the power supplies.
o Connect the antenna.
o Connect DME external interfaces and Remote Monitoring System.

x |t may be necessary to make the following connections, depending on the DME configuration
selected and the options used:

o Connection with associated VHF navaid equipment.

o Connection to GPS Antenna.

6.4.1 Installation Items required

This section lists all the major ancillary items needed for the installation of a NORMARC LDB-103
DME station, which are NOT supplied by the manufacturer, and references them to the sections in
which they are specified.
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Hardware

Power cable for mains supply connection, rated for 240 volts, 8 amperes minimum.
Conventional flexible 3-core 1.5 mm2 mains cable is sufficient. (Qty 2 required for a DME):
see Section 6.4.6.1.

It is strongly recommended to install between the site main AC supply and the equipment
AC input, one 16 Amperes Thermal Magnetic Circuit Breaker as protection circuit against
short-circuit currents and against overload currents. In the same way, a 16A/30mA in-line
power breaker is strongly recommended as a protection against live and neutral earth
faults.

Power cable for connection to batteries. Recommended type is 25mm? stranded flexible
and PVC insulated cable.

Battery terminal lugs to suit batteries used: see Section 6.4.6.2.

Battery supply fuse (if required); if used, it is to be slow blow (delay) type, 32 amperes
rating, HRC type or equivalent: see Section see Section 6.4.6.2.

Antenna mounting pipe, diameter to suit antenna used: see Section 6.5.

Antenna obstruction lights (if to be fitted): see Section 6.5.

Mains power cable for connection to antenna obstruction lights (if fitted): see Section 6.5.
Cable strain bracket (if required): see Section 6.5.

Cable(s) for earthing rack to earth bus (not less than 20 square mm area of copper total)
and lugs as necessary: see Section 6.4.5

Wooden plinth for mounting rack: see Section 6.4.4.
Masonry anchors for securing plinth: see Section 6.4.4.

Coach screws 120 mm long by 10 mm diameter, for securing rack to wooden plinth; Qty 4
per rack: see Section 6.4.4.

The following are required only if the unit is NOT collocated with other equipment requiring extensive
grounding; otherwise, use a common earth bus for all equipments (see Section 6.4.5).

1.
2,
3.

6.4.1.2

Grounding stakes, 2 metres long minimum; Qty 2 minimum.
Earth bus, copper bar 25 mm by 3 mm; lengths as necessary for the installation.

Mechanical and electrical fittings for earth bus (screws, lugs, cable).

Tools

As well as normal hand tools appropriate to the installation of an electronic system such as the LDB
103 DME, the following special items are required:

1.

Chapter 6

Two wrenches, 13/16 inch capacity (for termination of antenna feeder (1/2") and monitor
(1/4") outdoor cables).

Crimp tool for fixing type N connectors on type RG-213 coaxial cable (for termination of the
indoor RF cables).
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6.4.1.3 Test Equipment

Test equipment required is specified in Section 6.7.

6.4.2 Unpacking and Rack inspection

REFER Section 3 for major item dimensions and weights.

The equipment should be unpacked as soon as possible in order to check that it is complete and
intact. The wired DME rack is packed in a large wooden crate with most plug-in modules in place.
Heavier modules like power supply rectifiers are packed separately in their own boxes and must be re-
assembled on site.

This wooden crate is shipped horizontal with the opening lid facing up.

To open the crate:
1. Partially unfasten the lid, leaving the last two opposite fasteners in place.
2. Inaclear area, turn the crate to stand it upright.
3. Open the lid and carefully slide out the partly populated cabinet.

Ensure that the partly populated cabinet is protected from impacts.

Carefully unpack the rack, modules, cables and put packing material to storage for possible re-use.
Check for any damage that may have occurred during transit, particularly to the connectors at the rear.

Check that all items of equipment are present. Refer to Section 3 for a list of the major items.
Any place of storage used for any intermediate storage period must be dry and the temperature range
specified in the detailed technical specification must be conformed to.

6.4.3 Module Assembly

REFER Section 3 for drawings of DME rack assembly and its front view for location of modules.
After unpacking:

1. Replace any screws or fasteners that are found lying loose inside the rack as a result of
vibration in transit.

2. Check that no module guide rails have come loose during transit.
3. Fitinto the rack, all remaining modules.

4. Check that the following electronic sub-units are properly mounted in the cabinet. The
module name is also printed above the connector on the subrack motherboards. This is
visible from the front of the rack when the modules are removed.

Record the serial numbers of the installed modules, and ensure they are the ones listed on
the packing list and the Factory Test Report, which accompanies the equipment.

A common rack configuration is provided below.
For the 3U DME subrack 1:
x  Local Control Unit [LCU], P/N: 006342 00031 00.
x  Relay Change-Over Unit [RCU], P/N: 006342 00032 00.
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For the 6U DME subrack2, from Left to Right:

x  High Power Amplifier 1 [HPA] 12, P/N: 006342 00045 00.

x  Transmitter Unit 1 [TXU], P/N: 006342 00044 Q0.

x  Receiver Unit 1 [RXU], P/N: 006342 00043 00.

% Monitor Transponder Unit 1 [MTU], P/N: 006342 00042 00.

x  Control and Monitor Unit 1 [CMU], P/N: 006342 00041 00.

x  Control and Monitor Unit 2 [CMU], P/N: 006342 00041 00.

%  Monitor Transponder Unit 4 [MTU], P/N: 006342 00042 00.

x  Receiver Unit 2 [RXU], P/N: 006342 00043 00.

x  Transmitter Unit 2 [TXU], P/N: 006342 00044 00.

x  High Power Amplifier 1 [HPA] '3, P/N: 006342 00045 00.
For external connections:

x  Network Management Processor/External Interface Unit, P/N: 006342 00061
00.

5. Secure the front panel module locking screws.

6. The cabinet is next moved to its final position. It should now be secured to the floor before
further assembly.

6.4.4 Placement of DME Rack

The equipment room/shelter should be provided with in-floor ducts for the earth bus, DC input power
cables from the battery room and AC mains power cables. If required, remote control cables can also
be ducted; recommended duct size is 150 mm by 100 mm.

The rack should be mounted on its four footing brackets bolted into the floor to enable about 60 mm
floor clearance; leave at least 800 mm clearance from the wall behind the rack for access. The
mounting centres and general details can be seen in Figure 6.4-1.

12 Only for HPA model.
13 Only for HPA model.
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FRONT

526

FIXING TO FLOOR WITH M10 BOLTS

VIEW UNDERNEATH OF THE CABINET

Figure 6.4-1: RACK PLACEMENT

6.4.5 Equipment Earthing

Very good ground connections between the rack and the installation ground are essential.

It is recommended that 2-metre long copper stakes be used, with a minimum of two stakes spaced
about 1750 mm apart and connected together at their tops with 25 mm by 3 mm copper bar, or very
heavy PVC-covered cable. Copper braid must not be used. If the ground contains a high percentage
of non-conductive elements such as silica or calcium, longer stakes should be used.

A copper earthing bar at least 25 mm by 3 mm should be fitted inside the shelter. The copper bar
should pass through the wall of the shelter and be bolted securely to the copper bar or cable joining
the ground stakes.

The site earth system, available at the copper bar, is now to be connected to the equipment at the
cabinet earth anchor bolt using heavy duty multi-strand earthing cable fitted with lugs at each end.
This anchor bolt is located at the bottom RHS looking from the back of the cabinet, behind the AC
INPUT BOX.
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Note that within the cabinet, the anchor bolt joins with the equipment earth system via the central
copper bar that runs vertically along the RHS of the cabinet. The cable used to join the equipment
earth to the site earth system should have a cross-sectional area of at least 25 square mm.

Three lightning arrestors are provided with the DME Installation Kit. These three arrestors are to be
installed on the RF Cable Entry Panel, to protect the DME rack connection to the antenna against
lightning discharges. The lightning arrestors must be properly grounded. For this purpose, a lighting
arrestor grounding kit is provided within the DME Installation Kit.

In the following figure, recommended grounding of lightning arrestors is provided.

Threaded bolt
5 CABLE ENTRY PANEL

b Lisghning arresions
) o R e
% N O RO RO)
= Bfnm2 earthing

cable

35mma
earthing

cable

P | 7 2 e T A

Earth Stake

Figure 6.4-2: RECOMMENDED GROUNDING OF LIGHTNING ARRESTORS

An M10 threaded bolt (supplied with the Installation Kit) should be installed on the RF Cable Entry
Panel to the shelter. This bolt should be electrically connected to the 3 lightning arrestors through the
6mm2 earthing cable and the lugs supplied (M10 at the threaded bolt and 3xM16 at the lightning
arrestors). The threaded bolt should then be electrically connected to the closest earthing stake by
means of the 35mm2 earthing cable and M10 lug supplied. Earthing cable must be run through the
outside wall of the shelter.
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6.4.6 Power Connections

6.4.6.1 AC connections

For a DME beacon installations, the AC mains supply cables are fed into the main rack through an
elongated slot, in the base or the top of the rack, depending on the site requirements, and plugs into
its switched socket designated as MAINS 1 and MAINS 2 on the AC INPUT BOX [006342 00013 HH].
In a system installation, two separate mains cables are required, one for each Power Supply Unit
(PSU).

The AC INPUT BOX module provides independently main control and/or emergency stop switches for
both mains supply lines. Three general purpose AC outlets are also available in EU, USA and AUS
versions at the frontal panel of the AC INPUT BOX and fed by an independent mains line.

The mains terminal block cable colors are:

ACTIVE: BROWN;
NEUTRAL: BLUE;
EARTH: GREEN/YELLOW.

An additional power inlet is provided at the AC Input Box. This outlet is meant to be used to connect
auxiliary or test equipment when required. It is recommended to connect this power outlet on the
shelter Power Distribution Panel to a circuit breaker different from the one used to protect the DME
rack.

No power should be connected to the rack until after installation is complete and beacon is ready for
testing.

STOP SWITCH AC OUTLETS STOP SWITCH

AC CONVENIENCE
MAINS 2 MAINS 1

Figure 6.4-3: AC INPUT BOX [006342 00013 HH].
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6.4.6.2 DC connections

The DC battery connection cable must be chosen to give a total voltage drop of less than 0.25 volts
from the battery to the rack and rated to handle a maximum current of 12 amperes. This applies over
the cable length in the particular installation at a normal load current for each set of equipment Main
and Standby, about 12 amperes for a 1 kW beacon. Total cable loop resistance for the above currents
is about 0.03 and 0.02 ohms respectively.

When the batteries are housed outside the rack, the cable from the battery bank is fed through a slot
in the base or the top of the rack. It is connected to a pair of heavy duty terminals, marked BATTERY
at the distribution panel at the rear side. It is recommended that the installation includes a delay fuse
(32 amperes HRC, for example) in series with the batteries to prevent catastrophic short circuit
conditions in the event of wiring damage; the DME equipment itself is protected by surge-proof circuit
breakers.

Cables should be secured to convenient points within the rack, using cable ties. No power should be
connected to the rack until after installation is complete and beacon is ready for testing.

BATTERY DUTY TERMINAL
(including protection cover) DC DISTRIBUTION TERMINAL BLOCKS

N SN N N Y, LTI

120 BRTT | 1R AT | 124 BHTT | KLU
Ett] | b | A SRRH

iy rEysl 1)

Figure 6.4-4: LAYOUT OF DC POWER DISTRIBUTION
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6.4.7 External Wiring

All external signal connections to the DME rack are made to the NMP/EIU Assembly, which is
mounted on the first third of the bottom part of the rack. The NMP/EIU is pre-wired to the different
NORMARC LDB-103 modules.

The Figure 6.4-5 shows the front panel of the NMP/EIU assembly [006342 00061 00] in its fully
equipped versions.

All NMP/EIU connectors, DB or RJ45, are accessible at its front panel. These connections include
IDENT/ILS interfaces, auxiliary site status alarms, LAN and WAN ports for remote communications as
well as hardwired status and remote signals upon customer request.

AUXILIARY INPUTS / OUTPUTS

LAN
[.---]

NMP 1PS ALARMS MONITOR DIGITAL IN MONITOR DIGITAL OUT AUDIOINTOUT CMU DIGITAL IN CMU DIGITAL OUT SERIAL COMM 1 SERIAL COMM 2

ouo ouo
indra

EIU / NMP
H T Hm W
SR | ---

D)
=
SERiAL cowM A

ETHERNET SWITCH
SWETH1 ~ SWETH3  SWETHS  SWETHT

POWER A

Il

ETHERNET SWITCH

owEms  wema  owems  awEmr cmTou TTow e AN
% mera
EIU/ NP © °
ILS INTERLOCK TACAN SERIAL COMI § ‘SERIAL CONM & i I
- RS,E? A@TMW (,
mm mw mm. um” Coe: e | (G 0 0n 08 , ©
A Eow Qw1 0 O S oS

Figure 6.4-5: NMP/EIU MODULE VERSIONS

6.4.7.1 Network Interfaces

Network Management Processor/External Interface Unit (NMP/EIU) provides the gateway between the
navaid equipment and the remote control and monitoring centres as well as protocol support for
legacy navaids.

The following connections will be made to the NMP/EIU network interface during NORMARC LDB-103
installation:

1. LAN Network: All equipment to be connected to the NORMARC LDB-103 Local Area
Network will be connected to the NMP/EIU LAN ETH connectors through UTP CAT 5 cable
(or better). Cable termination on NMP/EIU will be RJ45.
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NORMARC LDB-103 Ethernet modules (CMU's and PSU's) are already pre-wired to the
NMP/EIU, so only external Ethernet devices need to be connected at this point. This
includes:

x  Collocated IP managed navaids equipment (i.e. DVOR VRB-53D).
x  Site PC to be used as Local Management Terminal (LMT).

x  Other IP devices that need to be connected to the DME Local Area Network.

2. WAN Network: NORMARC LDB-103 will be connected to the customer IP Network through
one of the WAN ETH ports on the NMP/EIU. The connection will be done using a CATS (or
better) cable terminated on a RJ45 connector on the NMP/EIU side.

The following equipment will be connected to the WAN ETH ports:

x  An Ethernet based radio link to be used to connect the NORMARC LDB-103
to a remote site for maintenance.

x A Modem used for connection to a remote site.

x A switch or router belonging to the customer IP Network.

WARNING: Depending on the network environment complexity, it will be necessary to set a static
route to direct the network traffic between subnets.

3. Sub-D interfaces are also available at the NMP/EIU to allow Indra legacy equipment to be
integrated with NORMARC LDB-103.

The Figure 6.5-4 details the LAN and WAN areas of the NMP/EIU front panel.

SERIAL COMM 3 SERIAL COMM 4

= 3 RJ45 for LAN network connections
Q o Q e = Up to 6 D-sub for RS232/RS485 interfaces
SERIAL COMM 5 SERIAL COMM 6

LA LS

LANETH1 LANETH2 LANETH3

(. vy

WAN

1 RJ11 for leased line or dial up modem

% @T‘”””TQ E:E””””M = 1 D-sub for serial RS232/RS485 interfaces

MODEM  WANETHA WANETHB 1 RJ45 for WAN Network connection

SERIAL COMM A J

Figure 6.4-6: NMP/EIU LAN-WAN FRONT PANEL DETAIL
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Network Management Processor/External Interface Unit (NMP/EIU) provides hardwired remote control
and status monitoring of the DME. Hardwired connections are made to the Auxiliary Inputs/Outputs

area on the frontal panel of the NMP/EIU assembly.

The following remote control inputs are available:

x

x

x

x

The following remote status indications are also available:
[NORMAL;TRANSFER;SHUTDOWN]

x

x

x

x

x

OFF/RESET
AUTO ON
DME N°. 1 ON
DME N°. 2 ON

AUTO ON

N°. 1 ON

N°. 2 ON (Dual only)
PRIMARY FAULT
SECONDATY FAULT
MONITOR FAULT
LOCAL CONTROL
ALARM INHIBIT
MAINTENANCE
MAINS 1 OK

LOAD VOLTAGE 1 OK
MAINS 2 OK

LOAD VOLTAGE 2 OK

The recovered keyed Ident tone from the DME monitor is available for external. Connections for this
are available at the MONITOR DIGITAL OUT connector on the front panel of the NMP/EIU module:

MON. DIGITAL OUT:02 — Key Out+
MON. DIGITAL OUT:15 — Key Out -

To connect the remote control and status signal cable proceed as follows:

1. Check the cable(s) pin-out observing the polarity indications. Note that all interface
connectors are D-sub female type.

2. Feed the interconnecting cable(s) through the elongated slot in the base or the top of the

rack, depending of the site requirements.

3. Run the cable(s) up the frontal panel of the NMP/EIU assembly, fastening the cables to the
rack frame using cable ties.
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4. Connect the cable(s) to the relevant connectors.

5. The remote control inputs require a switched positive voltage of at least +12 volts to activate
the function. If this voltage is not available from the external signalling system, +24 volts DC
may be obtained from CMU DIGITAL IN, CMU DIGITAL OUT and MONITOR DIGITAL OUT
DB connectors.

6. If the external remote signaling system requires either a switched positive voltage or a
closure to ground to assert a signal, these may be obtained from the available D-sub
connectors. If either of these is required, make a “daisy chain” connection to the common

contact of each status signaling function.

Note: The remote control inputs, and the remote signalling outputs, are not protected beyond
the 100 V AC isolation specified in Annex A. If these terminals are connected directly to
external lines where there is a possibility of lightning induced surges, then external surge
protection must be provided in order to protect the DME.

Refer to Annex A for hardwire remote control and status indication pinouts on the NMP/EIU.

6.4.7.3 Wiring to Associated VHF navaid

If the DME is collocated with an associated VHF navaid, such as a Doppler VOR or ILS, connections
must be made between the two navaids to ensure synchronized ldent generation (as specified in the
ICAO requirements).

As an associated beacon, the NORMARC LDB-103 can be configured as master, driving the
associated VHF equipment with a synchronization pulse indicating the moment of identity transmission
(trigger) or directly sending the keying signal (MORSE code); or as a slave of a VHF equipment,
managing an input signal indicating the identity code transmission trigger or an input signal acting as a
keyer.

The electrical requirements of the Ident interface are specified in Annex A, but it should be noted that:

1. The Associated IDENT IN n requires a closure to ground to signal an Ident “mark” (dot or
dash).

2. The Associated IDENT OUT n provides a floating closure for an Ident “mark” which is
polarity sensitive.

To connect the wiring for the associated VHF navaid, proceed as follows:

1. Check the cable pin-out observing the polarity indications. Note that all interface connectors
are DB female type.

2. Feed the interconnecting cable through the elongated slot in the base or the top of the rack,
depending of the site requirements.

3. Run the cable up the frontal panel of the NMP/EIU assembly, fastening the cables to the
rack frame using cable ties.

4. Connect the cable(s) to the IDENT IN/OUT connector.
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6.4.8 Typical Installation diagrams

Following figures show useful diagrams and drawings for a typical DME installation.

Antarnna Monitor
Inputs

Anlenna Tw'Rx

Slot for rack
Wirng

Figure 6.4-7: DME RACK - BOTTOM VIEW

Doc.N°: 0063400000100MAQ0 Chapter 6
Rev.: B/6
Date: 31/07/2017 Page 273 of 314



indra

Technical Manual

NORMARC LDB-103DME / Radio Navigation Systems

DME
ANTENNA
LIGHTNING
ARRESTORS
DF1-50A (V] RG213U
LDF4-50A (") RG213U
RG213U
cABILE ENTRY MON1 TX/RX MON2
AANEL )
#2 LDB-103
BATERIES
Power
Distribution
Boar RMM
OBS LIGHTS
AC SUPPLY
WAN CABLE
DME AC DME DC
TO SUPPLY SUPPLY

EARTHING ¢
NETWORK

Figure 6.4-8: TYPICAL INSTALLATION CONNECTIONS

WARNING: Be careful when connecting the power antenna probes to Monitor Transponder Unit
(MTU). That could cause severe damages on MTU.
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CONTROL TOWER

SHELTER

#  LDpB-103

MAINTENANCE
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(Virtual Private Network)
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Figure 6.4-9: RMM TYPICAL DIAGRAM

IDENTALSISITE ALARME

%

@

DCPOWER

=S

DCPOWER

LAN

! SERAL
STATUS POWER

@ = W @ WU O 103050
LAN . IODEM O E'Oloﬁo . .

T TO DVOR LAN
INTERCONNECTION
Metwork Interface

Figure 6.4-10: EXTERNAL WIRING DIAGRAM
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SITE
: LDB-103 VRB-53D ;
: TORMM |
LAN
LDB-103 NETWORK
IDENT
INTERFACE
\\
| 4
~ i i
I I
Figure 6.4-11: DME/DVOR EQUIPMENT ASSOCIATED EXAMPLE
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6.5 ANTENNA INSTALLATION

6.5.1 General

This section contains information and diagrams to help the installer quickly select the height of the
aerial mast best suited for a particular site configuration. Some specifications for building up the aerial
mast are also given.

6.5.2 Antenna Sitting criteria

6.5.2.1 Optimum Antenna Installation

Reflecting objects present in the area around the aerial may reduce the signal amplitude. As a result
of the antenna's inherent characteristics, the vertical radiation pattern has an up tilt of the main lobe,
which rises 3° to 5° above the horizon. This up tilt reduces the amplitude of the radiated signal in the
areas in which reflecting objects may be located.

The vertical width of the main antenna lobe is usually approximately 8°, with amplitude at the horizon 2
to 3 decibels less than the maximum at 3° to 5° above the horizon. The antenna system is
consequently less subject to Site errors.

Wherever possible, the ground beacon antenna should be mounted on a mast 10 m, or more, high.
This height complies with the requirements of maximum range with minimum loss of the radiated
signal, which may be caused by nulls in the vertical radiation pattern.

When the distance between the base of the antenna and the ground is less than 10 m, nulls in the
vertical radiation pattern may cause loss of ground beacon information for variable periods dependent
upon the speed and the altitude of the aircraft and the height of the ground beacon antenna.

The DME antennas are designed to obtain the best horizon gain and diagram slope around the
horizon as far as the vertical opening considered is concerned, to reduce the coverage loss caused by
the first null.

To reduce deterioration in range, which is caused by reduced antenna height due to local reflecting
objects, the following specifications have been given.

6.5.2.1.1 Basic Criteria

All the objects in the proximity of the antenna should be under the surface of rotation ABC illustrated in
Figure 6.5-1. This surface may be obtained by means of two cones: a truncated cone, which consists
of the base structure of the antenna, the upper portion of which should slope downward from the
antenna base at an angle 35° below the horizon, and an inverted cone, the apex of which lies 3.5 m
directly below the antenna base, the sides of which slope up at an angle of 3° above the horizontal.
These two cones intersect each other and the surfaces, which are not common to both cones, limit the
area in which the antenna should be cleared of objects.

The reflecting objects that are below this area do not affect the accuracy of the information transmitted
by the beacon, while for any objects rising above this surface, the following exceptions are allowed
changeover.

Doc.N°: 0063400000100MA00 Chapter 6
Rev.: B/6
Date: 31/07/2017 Page 277 of 314



indra

Technical Manual

NORMARC LDB-103DME / Radio Navigation Systems

Figure 6.5-1: OBSTRUCTION HEIGHT LIMITS

6.5.2.1.2 Exception A

No more than two obstructions between 100 feet (33 m) and 1000 feet (330 m) from the antenna,
protruding up to a maximum of 2° above the specified 3° of the inverted cone are permissible, if each
one subtends less than 10° or more in azimuth.

6.5.2.1.3 Exception B

Alternatively, no more than five obstructions between 100 feet (33 m) and 1000 feet (330 m) from the
antenna, protruding up to a maximum of 5° above the specified 3° of the inverted cone are
permissible, if each one subtends less than 3° in azimuth and any two obstructions are separated by
10° or more in azimuth.

6.5.2.1.4 Exception C

If the protruding obstructions permitted by Exceptions A or B above consist of natural vegetation such
as trees or bushes, they may protrude up to twice the above specified amounts and may subtend
three times the above specified angles in azimuth.

6.5.2.2 Other Exceptions

Other admitted exceptions are listed in the following table where the maximum elevation angle is
measured from a point located 3.5 m under the antenna.

Class 2 exceptions may produce shadowing in the sector behind the obstructions. The number of
exceptions should not exceed five from class 1, or two from class 2 or two from class 1 plus one from
class 2.
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CLASS OF TYPE OF MAX. ANGLE SUBTENDED MAX. ALEVATION
EXCEPTION OBSTRUCTIONS IN AZIMUTH ANGLE

1 Vegetation-Narrow 9° 13°

1 Solid-Narrow 3° 8°

2 Vegetation-Wide 30° 7°

2 Solid-Wide 10° 5°

Diagrams have been included in following sections to help the installer to resolve the following
problems:

x  Given the obstruction dimensions and distances from the antenna mast, determine the
minimum height of the antenna mast suitable for correct DME system operation.

x  Given the height of the antenna mast, determine or check whether the reflecting objects in
the Site can be permitted (inverse of the former).
6.5.2.3 Close and Distant obstructions

Figure 6.5-2 shows that for each antenna mast height Ht it is possible to draw a broken line such as
that shown in the figure.

In order to comply with the relevant specifications, the height of each obstruction, Do meters from the
antenna, must not exceed the maximum value Ho given by the formula:

Ho = Ht - (Do/1.428) forDo< 5m
Ho =Ht- 3.5+ 0.052:Do forDo> 5m

In the figure, the variable Ho is plotted against the distance Do for each figure Ht, thus an aggregate of
broken lines are obtained, which constitutes the locus of close and distant obstructions. In accordance
with the specifications, however, the height of the antenna mast may in no case be less than 20 feet
(6.7 m) or more than 60 feet (20 m).

To solve the first problem of Figure 6.5-3 it is sufficient to plot the heights of obstructions against their
distances from the antenna in the logs of Figure 6.5-3: the broken line passing through the maximum
height of the obstructions gives the values of the desired antenna height. Inversely, if every ordinate of
the obstructions lies under the broken line relative to given Ht of the mast, this means that the
specifications of have been followed.

6.5.2.3.1 Exceptions

Similarly, it is possible to plot the diagrams relative to the exceptions of Figure 6.5-3. The formulas,
with values expressed in meters, are as follows:

x  Class A obstructions (solid wide: 5° elevation, 10° azimuth):
Ho =Ht- 0.5+ 0.087-Do
x  Class B obstructions (solid-narrow: 8° elevation, 3° azimuth):

Ho=Ht- 3.5+ 0.14-Do
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x  Class C obstructions (vegetation-wide: 7° elevation, 30° azimuth):
Ho = Ht- 3.5+ 0.123:Do
x  Class D obstructions (vegetation narrow: 13° elevation, 9° azimuth):
Ho = Ht- 3.5+ 0.23-Do
Figure 6.5-3 to Figure 6.5-6 show the diagram relative to these exceptions.

If there are more than one obstruction, it must be remembered that the following maximum number of
obstructions can be tolerated:

x  Class (B+D): no more than 5, provided that any 2 are separated by 10° minimum in azimuth.
x  Class (A+B): no more than 2, provided that any 2 are separated by 10° minimum in azimuth.

x  Two of class (B+D) plus one of (C+A).
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Figure 6.5-2: BASIC CRITERIA - NEAR AND FAR OBSTRUCTIONS
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6.5.3 Pipe Mounting Installation

The height of the antenna installation must be such that it is above any local obstruction (such as
DVOR antennas, if collocated) or equipment buildings. Choose an appropriate pipe length, to give
adequate antenna height, and ensure rigid mounting of the pipe base.

An entry hole for the antenna cables is recommended. This hole should allow the entrance of the 4
cables to be connected to the DME Antenna:

x  One 2" Heliax cable used for DME Tx/Rx Signal
x  Two 2" Heliax cables used for antenna monitor outputs
%  One AC Power cable used for Obstruction lighting AC power (if required)

If the pipe is fastened to the side of a building and projects more than 1m above the point of fixing,
then guying or strutting must be provided to prevent wind gust resonance.

If a free-standing mast is to be used, ensure it is sufficiently rigid to prevent deflection or vibration of
the antenna under the maximum wind speeds expected at the site.

The pipe mount for the antenna should be pre-assembled on to the pipe (as applicable, depending on
the type supplied) before the pipe is erected, and the antenna mounted onto the pipe after erection; if
this cannot be done then, the antenna could be fitted to the mast before erection and carefully lifted
with the mast. The installation procedure adopted will depend on individual site limitations.

The recommended routing of the antenna cables is to support them overhead between the mast and
the shelter roof overhang. This method is preferable when low-loss 'Heliax' type cable is used, to
reduce length and to minimise cable handling and bending.

It is also recommended that the antenna cables be routed inside the antenna pipe to the antenna
connectors. This gives the cables protection from the weather. If this cannot be done, then the cables
may be routed on the outside of the pipe or mast, provided they are securely fastened at regular
intervals.

6.5.4 Antenna Cables

NORMARC LDB-103 Installation Kit provides all necessary cables for a common DME installation.
The following materials are provided as part of the installation kit for antenna — DME interconnection:

x (1 set) 25 metres of Heliax LDF4-50A (1/2") coaxial cable + 2 N-type male connectors to fit
LDF4-50A, to be used for DME Tx/Rx signal cable outdoors run out.

x (2 sets) 25 metres of Heliax LDF1-50A (1/4") coaxial cable + 2 N-type male connectors to fit
LDF1-50A, to be used for DME antenna monitor signal cable outdoors run out.

x (1 set) 25 metres of 3x1,5mm2 power cable + 1 MS3116E8-3S connector. This cable and
connector are provided for obstruction light connection when DB Systems 5100A antenna is
supplied.

x 6 metres of RG214U coaxial cable + 6 N-type male connectors to fit RG214U, to be used for
DME Signal and monitor signal cable indoor run out.
6.5.4.1 Antenna Feeded cables

The low-loss antenna feed cable (supplied) should be cut to the minimum practicable length for the
installation, to allow maximum radiated power.
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The cable and connectors supplied for this purpose are:
x (1 set) 25 metres of Heliax LDF4-50A (1/2") coaxial cable

x 2 N-type male connectors to fit LDF4-50A, to be used for DME Tx/Rx signal cable outdoors
run out.

LDF4-50A cable should be run from shelter cable entry panel up to DME antenna port. Once the cable
is run, it should be terminated at both ends with proper N-type connectors (also supplied), T following
EXACTLY the instructions given in the datasheet that comes with the connector.

6.5.4.2 Monitor cables

The antenna includes provision for sampling the effective radiated power (ERP) of the transmitter
signal. In a DME, two ERP monitors are used.

For this purpose, the following cables and connectors are supplied with the DME Installation Kit:
x (2 sets) 25 metres of Heliax LDF1-50A (1/4") coaxial cable.

x (2 sets) 2 N-type male connectors to fit LDF1-50A, to be used for DME antenna monitor
signal cable outdoors run out.

LDF1-50A cables should be run from shelter cable entry panel up to DME antenna monitor ports.
Once the cables are run, they should be terminated at both ends with proper N-type connectors (also
supplied), following EXACTLY the instructions given in the datasheet that comes with the connector.
6.5.4.3 Monitor cables

Indoors Coaxial Cable for Indoors coax cable runs, the following cables and connectors are supplied
with the DME Installation Kit:

x 15 metres of RG213U coaxial cable.

x 6 N-type male connectors to fit RG214U, to be used for DME Signal and monitor signal cable
indoor run out.

These cables are supplied to ease indoors cable run out, as they are more flexible that outdoors
cables supplied, but thay should only be used in short run outs, as their attenuation is also much
higher.

6.6 COMPLETION

When all the work in the preceding sections has been completed, check the following items before
proceeding with the beacon alignment:

1. Placement of cabinet and all external wiring, including power and earthing.
All modules correctly inserted in rack.

DC power wiring and batteries correctly connected.

VHF navaid Ident interface connected (if used).

Antenna feed cable and adaptor connected and connectors tightened.

I T

Antenna ERP monitor cables connected and connectors tightened.

The Beacon is now ready for testing and alignment. The procedures for this are described in Section
4.7.4 System Configuration .
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6.7 TEST EQUIPMET

The DME will be sent to site only when its whole performance has been fully tested at the factory or at
a customer testing facility.

When the DME is on site, its operation can be fully tested using the Local Management Terminal
(LMT). All DME performance parameters are tested within the equipment and registered on the CMU
web server based facility, and can be accessed by the installer or operator through the LMT.

So, for On Site Testing, only equipment to cover the following tasks will be needed:
x  General Site Installation Testing
x  DME Operation Testing
x  Beacon Alignment

Table below lists the recommended equipments for this purpose:

Table 6.7-1: HPA TEST CONNECTOR ALLOCATION

ITEM QTY CHARACTERISTICS SUITABLE TYPE/MODEL
Speed ~ 2GHz, Screen ~14”, HD ~ 100G
Laptop 1 Memory ~ 2G, OS: Windows | Resident: Office, Internet -
XP or later Explorer, Mozilla Firefox
This module consists on a 20
pin board that can be used to
access the test signals on the
DME Test 20 pin connector on the front Indra
Board 1 DME Test Board panel of each module. 0063430005800
One test board is supplied as
part of the installation materials
of the DME.
Digital . . 2 to 50 volts full scale
multimeter 1 Voltage range: Accuracy: 0.5% Fluke 8010A
950 to 1260 MHz
Frequency range: 1kW .
Input power: 50 ohms, VSWR <1.2 Bird 4391A .

. 1 Inbut impedance: Wattmeter with
Field Peak putimp ' 1000J and 100J
power elements.
meter

A most powerful peak power meter like the one described on
Chapter E1 can also be used if available.
Frequency Range: 0-2GHz
Network 1 Dynamic Range: 90dB Agilent N9912A
Analyzer
Measurements: S11, S12, S21, S22
- 50 Ohm Coaxial cables
Additional Additional accessories to terminated N-type male
cabling and 1 interconnect test equipment to connector As required
. . - Set of transitions: N-type,
accessories DUT:
BNC
- Attenuators
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A. ANNEX A - REMOTE CONTROL AND MONITORING FACILITIES

A.1 INTRODUCTION

This annex gives details of the control inputs and status outputs for use by a Remote Management
and Monitoring System (RMMS).

A.2 NMP/EIU Facilities

A.2.1 Remote Control Inputs

The four remote control functions shown in Table A-1 are available on the NMP/EIU front panel
connectors upon customer request. These control signals are each activated by contact closure or
grounding the electrical path between relevant control inputs on the NMP/EIU interface module.
Although these inputs are protected against reverse polarity, the correct polarity must be used to
activate the input.

Table A - 1: NMP/EIU CONTROL INPUTS

EXTERNAL NMP/EIU MODULE CONTACTS
SIGNAL NAME Negative Input (-) [low] Positive Input (+) [high]
SYSTEM OFF MON. DIGITAL IN:04 MON. DIGITAL IN:09
SELECT MAIN MON. DIGITAL IN:02 MON. DIGITAL IN:06
RELAY SEMANTICS CMU DIGITAL IN:02 CMU DIGITAL IN:06
CHANGEOVER CMU DIGITAL IN:09 CMU DIGITAL IN:04

Table A-2 lists the polarity definition of the remote control signals when input terminals are opened,
closed or grounded. Refer to Figure A 3 for pin out types. The loop resistance of the external circuit
must not exceed 1200 ohms. The changeover control responds to either impulse (0.2 to 2 seconds
impulse duration) and the others to continuous activation. These inputs are optically isolated to 1500
VRus.

Table A - 2: NMP/EIU CONTROL INPUTS FUNCTIONS

SIGNAL NAME OPENED CLOSED / GND
SELECT MAIN TXP B TXP A
SYSTEM OFF DME ON DME OFF
RELAY SEMANTICS MODE AND ALARM TXP INFO
CHANGEOVER Note 1 Note 1

Note 1:

In order to perform a changeover, the input level should be changed. Any change from OPENED to
CLOSED or from CLOSED to OPENED performs a changeover. The signal has to remain in the new
assigned level a minimum period of time of 2 seconds. Otherwise, the behavior of the equipment is not
assured.
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A.2.2 Remote Status Outputs

For each remote status indication, upon customer request, the NMP/EIU front panel interface provides
voltage-free (dry) changeover relay contacts capable of switching +50 VDC at 200 mA and +24 VDC

at 500 mA, surge protected and isolated to 1500 Vrws. They are listed in Table A - 3.

+24 VDC Protected and Earth are also available on the NMP/EIU front panel connectors at the

following terminals:

+24 VVDC Protected:

[CMU DIGITAL IN:8] / [CMU DIGITAL OUT:6/ 7/ 18/ 19]
[MONITOR DIGITAL OUT:6/ 7/ 18/ 19]

Ground: [CMU DIGITAL IN:3/ 7] / [CMU DIGITAL OUT:3/ 5/ 9/ 11]
[MONITOR DIGITAL OUT: 3/ 5/ 9/ 11]
Table A - 3: NMP/EIU CONTROL OUTPUTS
EXTERNAL NMP/EIU MODULE CONTACTS

SIGNAL NAME COMMON NORMALLY CLOSED NORMALLY OPEN
MAIN CMU DIGITAL OUT:02 | CMU DIGITAL OUT:14 = CMU DIGITAL OUT:15
STANDBY CMU DIGITAL OUT:04 | CMU DIGITAL OUT:16 =~ CMU DIGITAL OUT:17
SHUTDOWN CMU DIGITAL OUT:08 | CMU DIGITAL OUT:20 = CMU DIGITAL OUT:21
SECONDARY ALARM CMU DIGITAL OUT:10  CMU DIGITAL OUT:22 = CMU DIGITAL OUT:23

PRIMARY ALARM

MAINS 1 ALARM

LOAD VOLTAGE 1 ALARM
MAINS 2 ALARM

LOAD VOLTAGE 2 ALARM
LOCAL MODE

ALARM INHIBIT

MAINTENANCE MODE

TXP A ON AIR
(configurable)

MONITOR ALARM

TXP B ON AIR
(configurable)

CMU DIGITAL OUT:12

NMP&PS ALARMS:03

NMP&PS ALARMS:05

NMP&PS ALARMS:09

NMP&PS ALARMS:06

MON. DIGITAL OUT:17

MON. DIGITAL OUT:08

MON. DIGITAL OUT:10

MON. DIGITAL OUT:12

CMU DIGITAL OUT:24

NMP&PS ALARMS:04

NMP&PS ALARMS:12

NMP&PS ALARMS:10

NMP&PS ALARMS:13

MON. DIGITAL OUT:16

MON. DIGITAL OUT:20

MON. DIGITAL OUT:22

MON. DIGITAL OUT:24

CMU DIGITAL OUT:25

NMP&PS ALARMS:02

NMP&PS ALARMS:11

NMP&PS ALARMS:08

NMP&PS ALARMS:14

MON. DIGITAL OUT:04

MON. DIGITAL OUT:21

MON. DIGITAL OUT:23

MON. DIGITAL OUT:25
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(N.C) (N. O)
SIGNAL NAME DESCRIPTION / FUNCTIONALITY ACTIVE ACTIVE
STATE STATE
Indicates that the selected Main transponder is on and operating
MAIN into the antenna system. Will not be active if the monitor alarms Low Z High Z
are inhibited.
STANDBY Indicates that the Standby transponder is on and operating into Low Z High Z
the antenna system (dual system only).
Indicates that the rack(s) have been turned off by the monitor
SHUTDOWN subsystem (due to a fault condition) or the Alarm Inhibit has been Low Z High Z
activated.
SECONDARY Indicates that the DME has a secondary fault or alarm. Includes Low Z Hiah 7
ALARM either a Module BIT alarm or Monitor Executive alarm. 9
Indicates that the DME has a primary fault or alarm. Includes .
PRIMARY ALARM either a Module BIT alarm or Monitor Executive alarm. Low Z High 2
MAINS 1 ALARM Indicates that the input AC power for PSU1 is not available. Low Z High Z
LOAD VOLTAGE1
Indicates a faulty DC Supply 1 or Battery Charger. Low Z High Z
ALARM
MAINS 2 ALARM Indicates that the input AC power for PSU2 is not available. Low Z High Z
LOAD VOLTAGE 2 Indicates a faulty DC Supply 2 or Battery Charger. Low Z High Z
ALARM
LOCAL MODE Iancqtes that the DME has been put into Local control mode, Low Z High Z
rejecting any remote control attempts.
ALARM INHIBIT Indlgates that the DME is set to ignore the fault signals from the Low Z High Z
monitor(s).
MAINTENANCE
Indicates that the DME is in 'maintenance' mode. Low Z High Z
MODE (Op1)
I(;(PZA)\ ONAIR Indicates that TXP A is connected to the antenna. (Note 2) Low Z High Z
p
Indicates there is Primary Monitor Executive Alarm present. Does
MONITOR ALARM hot indicate the presence of a Secondary Monitor Executive )
(Op 1) Alarm nor any (primary and secondary) Module BIT alarms. Low Z High Z
(Note 3)
;I—S(PzE; ONAIR Indicates that TXP B is connected to the antenna. (Note 2) Low Z High Z
p

Note 1: Low Z = Low Impedance / High Z = High Impedance

Note 2: Administration — Policies — Relay Semantics to configure Op1/Op2.

Note 3: An executive alarm is shown as soon as detected and during the configurable time before executing
the action. Once the system turns off the faulty TXP, the signal cannot be monitored anymore and the

indication is cleared.
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A.2.3 Associated VHF navaids
The facilities to support connection to different VHF facilities listin Table A — 5.

Table A - 5: NMP/EIU ASSOCIATED VHF NAVAID INTERFACE

EXTERNAL NMP/EIU MODULE CONTACTS
SIGNAL NAME Negative Input (-) Positive Input (+)
ASSOCIATED IDENT IN 1 . .
[from the VHF Navaid] IDENT IN/OUT:10 IDENT IN/OUT:02
ASSOCIATED IDENT IN 2 . !
[from the VHF Navaid] IDENT IN/OUT:11 IDENT IN/OUT:04
ASSOCIATED IDENT OUT 1 . .
[to the VHF Navaid] IDENT IN/OUT:07 IDENT IN/OUT:14
ASSOCIATED IDENT OUT 2 . !
[to the VHF Navaid] IDENT IN/OUT:13 IDENT IN/OUT:05
INTERLOCK_ILS 1 ILS INTERLOCK:09 ILS INTERLOCK:07
INTERLOCK_ILS 2 ILS INTERLOCK:05 ILS INTERLOCK:03

Note: Interlock is active when input terminal contact is opened.

A.2.4 Electrical Interface

The figure below shows the auxiliary connectors located on the front panel of the NMP/EIU assembly.
The signal assignment is listed in the following tables.

I—
ABILARY INPUTS / QUTPUTS: | LAN

cEm)o oG dmmo cEoelyo ot

e e e o S| TSR

ETHERAET SHITCH @frrer)o elfrrerrrre ey o

W ETH 1 SWETH3 SWETHE SWETHT % Dﬁ@f@ |mrmnlw ‘SITE B4 OUT :EHMLJ tEa

== e oo

e i (] (o | (oo wm | [ | [ oo o e
T Bl oot i
AUXILIARY IHPI.!{EiQUTPUTS
g T — 7
Oﬁ‘nfo, l.O.n.o'! O"‘n’h sessBewEtRaEE [3) 0 n.l.c.-.l T—'O" @a (o] ] W
[ ) @ o) _)Eg E_)(_k _J_)( C
NMP ! P§ A LLRME MOHNMOR DG ITal IN MON TOR -OiG Mal QUT LUDK N QUT U DG il 1N CMU OIS AL oUT
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Figure A 1: NMP/EIU MODULE (FULL VERSION) - ELECTRICAL INTERFACES
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NAME: NMP/PS ALARMS TYPE: subD 15pin Female

SIGNAL PIN TYPE IN/OUT
CHASSIS 1 COMMON -
MAINS1_ALARM_NO 2 RELAY CONTACT OUTPUT
MAINS1_ALARM_C 3 COMMON -
MAINS1_ALARM_NC 4 RELAY CONTACT OUTPUT
LOAD VOLTAGE1_ALARM_C 5 COMMON -
LOAD VOLTAGE2_ALARM_C 6 COMMON -
GND 7 GND -
MAINS2_ALARM_NO 8 RELAY CONTACT OUTPUT
MAINS2_ALARM_C 9 COMMON -
MAINS2_ALARM_NOC 10 RELAY CONTACT OUTPUT
LOAD VOLTAGE1_ALARM_NO 1 RELAY CONTACT OUTPUT
LOAD VOLTAGE1_ALARM_NC 12 RELAY CONTACT OUTPUT
LOAD VOLTAGE2_ALARM_NC 13 RELAY CONTACT OUTPUT
LOAD VOLTAGE2_ALARM_NO 14 RELAY CONTACT OUTPUT
CHASSIS 15 COMMON -

Table A - 7: MONITOR DIGITAL INPUTS CONNECTOR ASSIGNMENT

NAME: MONITOR DIGITAL INPUTS TYPE: subD 9pin Female
SIGNAL PIN TYPE IN/OUT

CHASSIS 1 COMMON -
SELECT MAIN - [IP1-] 2 DIGITAL INPUT
GND 3 GND -
SYSTEM OFF - [IPO-] 4 DIGITAL INPUT
CHASSIS 5 COMMON -
SELECT MAIN + [IP1+] 6 DIGITAL INPUT
RESET_IN_1 7 DIGITAL NU
RESET_IN_2 8 DIGITAL NU
SYSTEM OFF + [IP0+] 9 DIGITAL INPUT

Table A - 8: MONITOR DIGITAL OUTPUTS CONNECTOR ASSIGNMENT

NAME: MONITOR DIGITAL OUTPUTS TYPE: TYPE: subD 25pin Female
SIGNAL PIN TYPE IN/OUT
CHASSIS 1 COMMON -
MONITOR_Key_Out+ 2 RELAY CONTACT OUTPUT
GND 3 GND -
MONITOR_Out0_NO 4 RELAY CONTACT OUTPUT
GND 5 GND -
Vprot2 6 DC Supply -
Vprot2 7 DC Supply -
MONITOR_Out1_C 8 RELAY CONTACT OUTPUT
GND 9 GND -
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Table A - 8: MONITOR DIGITAL OUTPUTS CONNECTOR ASSIGNMENT

NAME: MONITOR DIGITAL OUTPUTS TYPE: TYPE: subD 25pin Female
SIGNAL PIN TYPE IN/OUT
MONITOR_Out2_C 10 RELAY CONTACT OUTPUT
GND 11 GND -
MONITOR_Out3_C 12 RELAY CONTACT OUTPUT
CHASSIS 13 COMMON -
Vprot2 14 DC Supply -
MONITOR_Key_Out- 15 RELAY CONTACT OUTPUT
MONITOR_Out0_NC 16 RELAY CONTACT OUTPUT
MONITOR_Out0_C 17 RELAY CONTACT OUTPUT
Vprot2 18 DC Supply -
Vprot2 19 DC Supply -
MONITOR_Out1_NC 20 RELAY CONTACT OUTPUT
MONITOR_Out1_NO 21 RELAY CONTACT OUTPUT
MONITOR_Out2_NC 22 RELAY CONTACT OUTPUT
MONITOR_Out2_NO 23 RELAY CONTACT OUTPUT
MONITOR_Out3_NC 24 RELAY CONTACT OUTPUT
MONITOR_Out3_NO 25 RELAY CONTACT OUTPUT

Table A - 9: AUDIO IN/OUT CONNECTOR ASSIGNMENT

NAME: AUDIO IN/OUT TYPE: subD 9pin Female

SIGNAL PIN TYPE IN/OUT
CHASSIS 1 COMMON -
LINE_OUT+ (SGU) 2 AUDIO OUTPUT
LINE_IN+ (SGU) 3 AUDIO INPUT
LINE_OUT- (MTU) 4 AUDIO OUTPUT
CHASSIS 5 COMMON -
LINE_OUT- (SGU) 6 AUDIO OUTPUT
LINE_IN- (SGU) 7 AUDIO INPUT
GND 8 GND -
LINE_OUT+ (MTU) 9 AUDIO OUTPUT

Table A - 10: IDENT IN/OUT CONNECTOR ASSIGNMENT

NAME: IDENT IN/OUT TYPE: subD 15pin Female
SIGNAL PIN TYPE IN/OUT

CHASSIS 1 COMMON -
IN1+ 2 DIGITAL INPUT
KEY_BYP- 3 RELAY CONTACT INPUT
IN2+ 4 DIGITAL INPUT
ouT2+ 5 RELAY CONTACT OUTPUT
NC 6 Not Connected NC
OUT1- 7 RELAY CONTACT OUTPUT
CHASSIS 8 COMMON -
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NAME: IDENT IN/OUT TYPE: subD 15pin Female

SIGNAL PIN TYPE IN/OUT
KEY_BYP+ 9 RELAY CONTACT INPUT
IN1- 10 DIGITAL INPUT
IN2- 11 DIGITAL INPUT
CHASSIS 12 COMMON -
OouT2- 13 RELAY CONTACT OUTPUT
OuUT1+ 14 RELAY CONTACT OUTPUT
NC 15 Not Connected NC

Table A - 11: CMU DIGITAL INPUTS CONNECTOR ASSIGNMENT
NAME: CMU DIGITAL INPUTS TYPE: subD 9pin Female

SIGNAL PIN TYPE IN/OUT
CHASSIS 1 COMMON -
RELAY SEMANTICS- [IPO-] 2 DIGITAL INPUT
NC 3 Not Connected NC
CHANGEOVER+ [IP2+] 4 DIGITAL INPUT
CHASSIS 5 COMMON -
RELAY SEMANTICS+ [IP0+] 6 DIGITAL INPUT
GND 7 GND -
GND 8 GND -
CHANGEOVER- [IP2-] 9 DIGITAL INPUT

Table A - 12: CMU DIGITAL OUTPUTS CONNECTOR ASSIGNMENT

NAME: CMU DIGITAL OUTPUTS TYPE: subD 25pin Female
SIGNAL PIN TYPE IN/OUT
CHASSIS 1 COMMON -
CMU_Out0_C 2 RELAY CONTACT OUTPUT
GND 3 GND -
CMU_Out1_C 4 RELAY CONTACT OUTPUT
GND 5 GND -
Vprot1 6 DC Supply -
Vprot1 7 DC Supply -
CMU_Out2_C 8 RELAY CONTACT OUTPUT
GND 9 GND -
CMU_Out3_C 10 RELAY CONTACT OUTPUT
GND 11 GND -
CMU_Out4_C 12 RELAY CONTACT OUTPUT
CHASSIS 13 COMMON -
CMU_Out0_NC 14 RELAY CONTACT OUTPUT
CMU_Out0_NO 15 RELAY CONTACT OUTPUT
CMU_Out1_NC 16 RELAY CONTACT OUTPUT
CMU_Out1_NO 17 RELAY CONTACT OUTPUT
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Table A - 12: CMU DIGITAL OUTPUTS CONNECTOR ASSIGNMENT

NAME: CMU DIGITAL OUTPUTS

TYPE: subD 25pin Female

SIGNAL PIN TYPE IN/OUT
Vprot1 18 DC Supply -
Vprot1 19 DC Supply -
CMU_Out2_NC 20 RELAY CONTACT OUTPUT
CMU_Out2_NO 21 RELAY CONTACT OUTPUT
CMU_Out3_NC 22 RELAY CONTACT OUTPUT
CMU_Out3_NO 23 RELAY CONTACT OUTPUT
CMU_Out4_NC 24 RELAY CONTACT OUTPUT
CMU_Out4_NO 25 RELAY CONTACT OUTPUT

Table A - 13: SITE INJOUT CONNECTOR ASSIGNMENT

NAME: SITE IN/OUT TYPE: subD 37pin Female

SIGNAL PIN TYPE IN/OUT
GND 1 GND -
NC 2 Not Connected NC
+12V_AUX 3 DC Supply -
INEXT7 4 DIGITAL INPUT
INEXT6 5 DIGITAL INPUT
INEXT5 6 DIGITAL INPUT
INEXT4 7 DIGITAL INPUT
INEXT3 8 DIGITAL INPUT
INEXT2 9 DIGITAL INPUT
INEXT1 10 DIGITAL INPUT
INEXTO 11 DIGITAL INPUT
NC 12 Not Connected NC
OUTEXT3_NO 13 RELAY CONTACT OUTPUT
OUTEXT2_NO 14 RELAY CONTACT OUTPUT
OUTEXT1_NO 15 RELAY CONTACT OUTPUT
OUTEXTO0_NO 16 RELAY CONTACT OUTPUT
NC 17 Not Connected NC
NC 18 Not Connected NC
GND 19 GND -
GND 20 GND -
NC 21 Not Connected NC
+12_RTN 22 COMMON -
nINEXT7 23 DIGITAL INPUT
nINEXT6 24 DIGITAL INPUT
nINEXT5 25 DIGITAL INPUT
nINEXT4 26 DIGITAL INPUT
nINEXT3 27 DIGITAL INPUT
nINEXT2 28 DIGITAL INPUT
nINEXT1 29 DIGITAL INPUT
nINEXTO 30 DIGITAL INPUT
NC 31 Not Connected NC
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Table A - 13: SITE INJOUT CONNECTOR ASSIGNMENT

NAME: SITE IN/OUT TYPE: subD 37pin Female

SIGNAL PIN TYPE IN/OUT
OUTEXT3_C 32 RELAY CONTACT OUTPUT
OUTEXT2_C 33 RELAY CONTACT OUTPUT
OUTEXT1_C 34 RELAY CONTACT OUTPUT
OUTEXTO0_C 35 RELAY CONTACT OUTPUT
nc 36 Not Connected NC
GND 37 GND -

200mA 500mA

N

‘%2 VA

+50V

1 (= 4
+ Control & lj——o Load A
—

F/

2 3
— Control © —O Load

RON max=25Q

Figure A 2: RELAY OUTPUT CONTACTS EQUIVALENT CIRCUIT

NOTE: +24VDC protected available at the NMP/EIU module.

pratii]

| T — |
D S A
User
Free Contact =
s —
2 B i
e C

L

NOTE: INn and IPn input types.

=
User Contact - ‘ ] INPUT Optocoupler device
AT
A (K /

B

&
@
=
=]

GHND

Figure A 3: DIGITAL INPUTS EQUIVALENT CIRCUITS

NOTE: INEXTn and nINEXTn input types.

Doc.N°: 0063400000100MAQ0 ANNEX A
Rev.: B/6
Date: 31/07/2017 Page 297 of 314



indra

Technical Manual

NORMARC LDB-103DME / Radio Navigation Systems

This page is intentionally left blank

ANNEX B Doc.N°: 0063400000100MA00
Edic./Rev.: B/6
Page 298 of 314 Date: 31/07/2017



indra

Technical Manual

NORMARC LDB-103DME / Radio Navigation Systems

B. ANNEX B — RCSU AND RSU OPERATING INSTRUCTIONS

This annex gives instructions to operate to the DME LBD-103 through the two following interfaces: the
RCSU (Remote and Control Supervision Unit) and RSU (Remote Supervision Unit).

B.1 RCSU OPERATING INSTRUCTIONS

B.1.1 General

The RCSU is able to command and supervise multiple Navaids (maximum 5). For that purpose, it
presents information relative to all Navaids connected in the main screen at any moment.

Following screenshots show the interface presented to operator when system is initiated as well as the
three main parts in the RCSU main screen is divided into:

x  Navaid’s general information area.

This panel shows the general state of the units controlled by the application, up to a
maximum of five. It allows an extended format if an access in depth to a specific unit is
required, or a minimized format too. This panel is always visible.

x  Navaid’s detailed information area.

Once selected a Navaid unit from Status Panel, it shows the extended status of unit’s alarms
and other parameters. Additionally, it allows basic equipment control.

x RCSU configuration area.

By clickihng on RCSU icon, a drop-down menu unfolds upwards, hiding the detailed
information area. This panel allows access to extended options in configuration and
application status of RCSU. By clicking on RCSU icon again, the panel returns to its
retracted state.

. RCSU "
sTaTuS I
L] CoMMS 0K ALARM | SCREEN

Figure B 1: RCSU MAIN SCREEN
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 113.00 MHz

16.20

1& L]

30 Hz FM FREQUENCY 30.0 Hz

28

30 Hz AM FREQUENCY 30.86 Hz
L]

sTATUS IR CHECK

SCREEN

RCSU IND BSD

Figure B 3: RCSU FRONTAL PANEL

B.1.2 Navaid General Information area

The RCSU frontal presents general indications for each Navaid connected. The information presented
is at least:

x

x

ANNEX B

Navaid type

Id code for the Navaid.

Operative status [MAIN, STANDBY, SHUTDOWN].

Transmitter status [ON/OFF, OK/WARNING/ALARM, BYPASS].
Active transmitter (on air).

Power status [AC POWER/BATTERY, LOW BATTERY].
Communications status.

Navaid control availability.
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B.1.3 Navaid Detailed information area

Detailed information area presents to the operator commands and basic indications referring to
connected Navaids. This information can change depending on the connected Navaid.

B.1.3.1 General tab

Every time a single Navaid is selected, RCSU screen presents its general information to operator.
Using this screen, operator is able to obtain a global vision of the Navaid status. Access to the
following parameters is possible:

x  Operative status of Navaid transmitters and monitors.

x  Transmission frequency/power.

x  Antennas status.

x  Operation parameters for each Navaid module.

x  Alarms for each Navaid module.

x  Site alarms.

x  Integrity alarms, secondary alarms and maintenance indications.

B.1.3.2 Detailed tab

Once operator has selected a concrete Navaid it is possible to check detailed information relative to
the beacon down to LRU level. Information about the system, module configuration, status information
or relevant operation parameters could be obtained.

B.1.3.3 Alarms status tab
Once operator has selected a concrete Navaid it is possible to check alarms reported by the Navaid

down to LRU level. Site alarms and auxiliary signals are also available.
B.1.4 System Configurations and Control
To configure which Navaid equipment is commanded and supervised by the RCSU, follow the next
step.
B.1.4.1 RCSU Interface Configuration
1. Press the arrow button on the main screen of the RCSU to show all the options.
2. Press the “Configure Interfaces” button.
3. Insert password “....” (4 dots).
4. Select “ETHERNET 1” and press OK.
5. Type the network settings and press OK:

o WAN IP: 192.168.120.5 (Example)
o NetMask: 255.255.255.0 (Example)
o Gateway: 192.168.120.1 (Example)
o MTU: 1300 (Example)
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INDRA RCSU - NO NAVAID SELECTED

CHECK
SCREEN

RCSU
e CHECK el cHECK | cHECK
2 cor-'||u|s ALARM | SCREEN
L J — i
X2 INTERFACES _
RCSU BIT STATUS
COMMS LOG

SYSTEM VERSION

CONFIGURE
NAVAIDS

CONFIGURE
RCSU

PASSWORD
CHANGE

Figure B 5 RCSU INTERFACE WHEN TOUCHING MENU ARROW BUTTON

PASSWORD NEEDED BEYOND THIS POINT

ENTER PASSWORD
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CONFIGURE INTERFACES 1/3

Figure B 6: PASSWORD ENTRY AND INTERFACE LIST WINDOW

Notes:

x Password:". ...

x Interface by default is ETHERNET 1 (Top RJ45 connector).
CONFIGURE INTERFACES: ETHERNET 1

10.6.0.199

255.255.255.0

DISABLE

OK

Figure B 7: INTERFACE DATA NETWORK CONFIGURATION WINDOWS

Interface Button View Status

Interface On and properly configured

Interface On but wrong configured

ETHERNET 2 Interface Off and properly configured
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Interface Button View Status

Interface Off but wrong configured

Not installed interface

Press the “Configure Navaids” button.
Insert password “....”

Press “Navaid 1” button.

© o N o

Type the proper configuration:

o Type: DME/DVOR (as the case may be).

o  WAN IP for NMP module (Gateway).

o Comms Protocol: SNMP.

o Write/Read Ports: 26161 for DVOR / 34161 for DME.

10. Press “Ping” and check there is connection between RCSU and Navaid equipment

and press OK.

PASSWORD NEEDED BEYOND THIS POINT

ENTER PASSWORD
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CONFIGURE NAVAIDS

NAVAID 5

Figure B 8: PASSWORD ENTRY AND NAVAID ENABLED WINDOWS

indra

Interface Button View

Status

Enabled Navaid properly configured

Enabled Navaid wrong configured

Disabled navaid properly configured

Disabled navaid wrong configured

RITE/READ
PORT 34161
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CONFIGURE NAVAIDS - NAVAID 1

e

RITE/READ
L e
COMMS
L | I shme ;
- DISABLE PING

Figure B 9: NAVAID CONFIGURATION WINDOWS

Notes:

x Password:"...."

x  Protocol: SNMP - DVOR port: 26161 - DME port: 34161
CONFIGURE NAVAIDS - NAVAID 1

Bl .

- DISABLE

Figure B 10: NAVAID CONFIGURATION WINDOWS - PING

B.1.4.2 RCSU Language Configuration:
1. Press the “RCSU Configure” button in the RCSU arrow menu.
2. Settime and date.
3. Setlanguage as required.
4. Set Connection Timeout (1-10 minutes).
5. Set type of Alarm Policy.
To return to its factory default values, press RESET.

Note: CONNECTION TIMEOUT parameter included in version 1.1.0
TX ALARM POLICY included in version 1.1.4
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RCSU

CHECK
SCREEN
RCSU CONFIGURATION 1/2
2015.11.24

17:53:05
FACTORY
DEFAULTS RESET
CONNECTION 10:00

TIMEOUT

GUI I
LANGUAGE i/

RCSU
smm N
co|v||v|5 ALARM | SCREEN

L=
= ENG

Figure B 11: RCSU CONFIGURATION WINDOW

B.1.4.3 RCSU System Version Checking:
1. Press the “System Version” button in the RCSU arrow menu.

2. Check and record system information.
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RCSU
smusz stLENcE| CHECK | CHECK
C°"”5S ALARM | SCREEN

Figure B 12: SYSTEM VERSION WINDOW

B.1.4.4 RCSU Communitcations Log
1. Press the “Comms Log” button in the RCSU arrow menu
2. Check system information.

COMMS LOG
COMMUNICATIONS STATUS DETAILS

Figure B 13: COMMS LOG WINDOW

B.1.5 Remote Commands
RCSU REQUEST CONTROL allows the following controls on Navaids equipments:

x  Selection of main and standby transmitters.
x  Activation of transmitter commutation.

x  Power ON/OFF of Navaid transmitters.
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x  Disable the acoustic alarm.
x  Restore the service (reset).
x  Request equipment remote control.

x  Inhibit monitors actions (BYPASS).

B.1.6 Indications

RCSU allows in a fast way to know the status of each sub-system in the installation. For that purpose
it uses a color code for the indication through the touch screen.

Frontal panel is equipped with a loudspeaker to provide acoustic information when an alarm occurs.
Operator is able to disable acoustic alarms.

TXP A BEACON DELAY

GENERAL L ‘ - ‘ F g
Cown Rl e— |

EFFICIENCY | 8
TX POWE

A < 4 i >
CHECK
CHECK | cHECK
D SILENCE] ;) ARM | SCREEN

M FORWARD POWER [SRNET S|
| vonzror  [EEEEN N I [ e ow ST
I | TEMPERATURE [N

EFFICIENCY ) voLTAGE [IRNTEN
TX RATE [§ ] | vaverorn IRNTON

CIN
_—

REQUENCY ERROR | )

[
P e T R T O
conTRoL| | g i = >
RCSU i " RCSU
A) status RIS & 5TATusm CHECK

comms [T ALARM | SCREEN [ SCREEN

Figure B 15: SECONDARY ALARM INDICATION (YELLOW COLOURED)
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GENERAL | . [WEYVTTCRN | ALaRMs

SYSTEM A SYSTEM B SELECT P A BEACON DELA
vovrron S P N N e Lt
PP SPACING - TXP B PULSE PAIR SPACING
| TX RaTE| 0 PPPS REA |_ALARM
\e 0 watts 0.0 watts ZL
[ 7x PoweR| 0.0 watts 0.0 watts Galld ALARM
< i : >
| CHECK B ence] cHECK | cHECk
0 ALARM | SCREEN

Figure B 16: FAILURE INDICATION (RED COLOURED)
B.2 RSU OPERATING INSTRUCTIONS

B.2.1 General

The Remote Supervision Unit (RSU) can be installed in the air traffic control area, in the control tower
or at any point of the Remote Control Center.

Its main function is reporting information about the state and availability of the Navaid systems to the
operator. Each RSU has indicators to monitor the basic status (FAIL/OK) of the Navaids supervised by
the RCSU (up five).

B.2.2 Navaid Information Area

The RSU frontal presents general indications for each Navaid connected. The information presented is
at least:

x LED Panel: simple and compact solution (2 LEDs) for each supervision navaid. The navaid
status shown by the RSU just indicates two states :

o Navaid OK: (green led ON)
o Navaid NO OK: (red led ON)

o NO OK status include “out of service” status such as maintenance works with
monitors disabled, or ALARM INHIBIT/TX BYPASS status active or SHUTDOWN

x  Lamp Test: to verify the right operating of the LED panel.

x  Silence Panel: to disable/silence audible alarm after a NO OK status risen and indicate if the
silence button has been press (red LED).
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LED PANEL
LAMP TEST
Figure B 17: RSU FRONT PANEL
+5VDC +5VDC +5VDC +5VDC
P1
A\ O\ O O
f } .. ¥ 4
Navaid #1 (—\‘— D@ Dc Jore|on} M D@ ore[on
( \ S4-1 $3-1
Navaid #2 ‘\—'—
\
Navaid #3 ‘ ‘ .
Navaid #4 %
Navaid #5 - DO > Lore|on D@  lo[o]
| ‘ S4-5 §3-5
|
| | .
Sound \ J_ > D@ OOOOO > +3V > +3V
Line 0.0
‘b/ X oK OK
J
E E Navaid #1
s5  S6
FAIL
oR= ov
SILENCE  LAMP o[ ] o[ ]
TEST 3 3
Figure B 18: RSU BLOCK DIAGRAM
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Notes:

Navaids OK input voltage: 3.3V to 31V (High Level).
Navaids FAIL input signal: 0 V (Low Level).

S3/S4 Navaids OK/FAIL LEDS enable.

S5/S6 Power supply configuration.

B.2.2.1 RSU Interface Configuration

To RSU is a very simple instrument. To get on running in, only the power connection must be
configured.

As it is shown in Figure B 19, there are two possibilities to feed the RSU: trough a D-Sub connector
(P1) or through a header (J1). By the Switch A is possible to select which power source is active:

x  Up: Header connection.
x  Down: D-Sub Connector.

If the Head connection is active, the switch B allows selecting how much is the input power level.

x Up:3.3V.
x Down:5V.
HEADER
SWITCH B
D-SUB
CONNECTOR
Figure B 19: RSU POWER SELECTION
ANNEX B Doc.N°: 0063400000100MAQQ

Edic./Rev.: B/6
Page 312 of 314 Date: 31/07/2017



B.3 RCSU-RSU CABLING PIN-OUT

B.3.1

NORMARC LDB-103 DME /

Technical Manual

RCSU - PN 0066910000100 (OBSOLETE)

Standard assembly AWG 22/24 or equivalent.

x

x

x

x

RCSU connector:
RSU connector:

RCSU-RSU cable:

RCSU-RSU cable length:

Table B-1: RCSU PN 0066910000200 - RSU CABLE PIN OUT (SUBD 50p MALE TO SUBD 25p MALE)

D-SUB 50p female.
D-SUB 25p female.

Radio Navigation Systems

D-SUB-D 50p male - D-SUB 25p male.

As needed.

Pin RCSU SUBD 50p Pin RSU SUBD 25p Description
1 1 NAVAID 1_Input
2 3 GND_Input
3 2 NAVAID 2_Input
4 3 GND_Input
5 4 NAVAID 3_Input
6 6 GND_Input
7 5 NAVAID 4_Input
8 6 GND_Input
9 7 NAVAID 5_Input
10 9 GND_Input
41 8 SOUND LINE_Input
42 9 GND_Input
11 10 NAVAID 1_Output
12 18 GND_Output
13 11 NAVAID 2_Output
14 18 GND_Output
15 13 NAVAID 3_Output
16 20 GND_Output
17 14 NAVAID 4_Output
18 20 GND_Output
19 16 NAVAID 5_Output
20 22 GND_Output
21 17 SOUND LINE_Output
22 22 GND_Output
45 19 3.3V
46 21 3.3V
47 24 GND_Output
48 23 5V
49 25 5V
50 24 GND_Output
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B.3.2 RCSU - PN 0066910000600
Standard assembly AWG 22/24 or equivalent.

x  RCSU connector:

x  RSU connector:

%

RCSU-RSU cable:

x RCSU-RSU cable length:

Notes:

Table B - 2: RCSU PN 0066910000600 - RSU CABLE PIN OUT (SUBD 25p MALE TO SUBD 25p MALE)

D-SUB 25p female
D-SUB 25p female

D-SUB-D 25p male - D-SUB 25p male

As needed

Pin RSU SUBD 25p Pin RCSU SUBD 25p Description
1 2 NAVAID 1_IN
2 3 NAVAID_2_IN
3 18 AGND
3 19 GND
4 4 NAVAID_3 IN
5 5 NAVAID 4 _IN
6 20; 21 AGND
7 6 NAVAID_5_IN
8 7 SOUND_LINE_IN
9 22;23 AGND
10 NAVAID 1_OUT
11 NAVAID_2_OUT
12 VBB
13 NAVAID 3 _OUT
14 NAVAID_4_OUT
15 VBB
16 NAVAID 5 OUT
17 SOUND_LINE_OUT
18 GND_out
19 3,3V
20 GND_out
21 3,3V
22 GND_out
23 5V
24 GND_out
25 5V

Input Voltage: 3V to 31V.

Ground isolation: 50 V.

Output lines: Not used

Open collector (Darlington pairs).

Output Voltage: 0-5V, maximum current per output 33 mA.
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