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INTRODUCTION: How 1O UsSE THIS MANUAL

.| PURPOSE, DOVERVIEW, & DESCRIPTION

PURPOSE
The purpose of this manual is to provide installation, preventive maintenance, troubleshooting and corrective maintenance
information together with detailed checkout procedures for the NGC Antenna Controller Indoor Unit (IDU). This manual is
intended for use by qualified technical and/or installation personnel ONLY, for the performance of installation,
operation, and maintenance procedures for the NGC-IDU system.

IMPORTANT NOTE: General Users DO NOT use this manual! General Users should refer to manual 7581739

OVERVIEW
The NGC Antenna Control System is an advanced level antenna control system intended for applications with demanding
tracking requirements, complex geometries, and changeable circumstances.

The NGC Antenna Control System offers precise, user-friendly control over the basic motorization kits for ASC Signal
Corporation antennas with sizes ranging from 2.4 meters and up. The NGC Antenna Control System may be used in
situations that have previously used (or had the potential to use) the ACS3000.

The NGC-IDU features a SmarTrack® predictive tracking mode that utilizes a patented Three-Point Peak Algorithm that
saves wear on the antenna motors and jacks.

Another feature of the NGC system is the use of VFDs (Variable Frequency Drives) that allow the antenna to increase
speed when the antenna is commanded to move to a new target satellite, while moving at a precise lower speed when the
antenna is tracking or peaking up on a satellite.

Providing convenient features such as straightforward color graphics, LCD touch screen interface, and a number of
powerful remote control software protocol options, the NGC Antenna Control System is an ideal solution for medium- to
large-sized earth stations requiring complex pointing and tracking functions.

GENERAL PRODUCT DESCRIPTION
The ASC Signal NGC-IDU is a modular, scalable, adaptable advanced-level antenna pointing and tracking controller
intended for motorized satellite earth station antennas used with geosynchronous communications satellites.

The system is intended for new installations, and as a replacement for legacy control systems such as the ASC Signal
APC100, APC400, and ACS3000 systems.

The NGC-IDU provides the following basic and optional features:

e Variable Speed motor control for two- and three-axis motor systems complying with the standard ASC Signal
interface, using VFDs for driving the Az and El axes

e Support for single phase AC Pol rotators

e Automatic positioning of antennas to pre-programmed look angles

¢ Optical Interfacility link

e Local control from the indoor unit through an advanced touch screen LCD and keypad

e Local control from the outdoor unit through an advanced handheld unit

¢ Automatic installation commissioning assistance

e 10/100 BaseT Ethernet interface for external M&Cs (via the IDU)

¢ Remote control through network-based and serial-port-based communications protocols, including both legacy
protocols and SNMP

¢ Integral beacon receiver interfaces to support ASC Signal’s patented three-point peaking step-track and SmarTrack®
hybrid feedback/predictive program tracking algorithms

e NORAD and Intelsat program tracking

¢ Optional integrated subreflector tracking (SRT) capability for high-accuracy Ka-band tracking, including hybrid main
dish and SRT positioning and tracking

The NGC system is physically divided into an Indoor Unit (NGC-IDU) and an Outdoor Unit (NGC-ODU), connected by a
dedicated multimode optical fiber link.

The NGC-IDU is a 3RU 19-inch rackmount chassis that is mounted inside the equipment shelter or building. It provides
the user interface and the interface to the tracking receivers. All NGC system variants have the same NGC-IDU package.

The NGC-ODU is packaged in multiple layouts based on application. All are generally mounted outside, on the positioner,
pedestal or tripod mount. Depending on the ordered chassis variant, the NGC-ODU may use 208VAC or 380VAC three-
phase WYE power, or 240VAC single-phase power. The NGC-ODU may use common or separate sources for technical
and service power, as desired by the customer.
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The functional allocation between NGC-IDU and NGU-ODU follows one basic principle: the Indoor Unit generates all
pointing commands and the Outdoor Unit executes them. All tracking functions are isolated to the NGC-IDU, which is
indoors, where the beacon receiver or other signal measurement device will be located. All motion control functions are
isolated to the NGC-ODU, which is located on the positioner or pedestal, allowing termination of all local control cables
after short runs and minimizing interconnection between indoor and outdoor to AC power, transmit and receive signals,
and a single control fiber pair.

No configuration of the dedicated link between NGC-IDU and NGC-ODU is required. This avoids the need for the installer
to understand TCP/IP networking configuration.

I.1l PERSONNEL REQUIREMENTS

NOTICE

INSTALLATION, MAINTENANCE, OR REMOVAL OF AN ANTENNA REQUIRES QUALIFIED, EXPERIENCED
PERSONNEL. THESE ASC SIGNAL CORP. INSTALLATION INSTRUCTIONS HAVE BEEN WRITTEN AND
ILLUSTRATED FOR SUCH PERSONNEL.

ANTENNA SYSTEMS SHOULD BE INSPECTED AT LEAST ONCE A YEAR BY QUALIFIED PERSONNEL TO
VERIFY PROPER INSTALLATION, MAINTENANCE AND CONDITION OF THE EQUIPMENT.

ASC SIGNAL CORP DISCLAIMS ANY LIABILITY OR RESPONSIBILITY FOR THE RESULT OF IMPROPER OR
UNSAFE INSTALLATION OR MAINTENANCE PRACTICES.

I.11l MISCELLANEDOUS NOTICES

PROPRIETARY INFORMATION

The technical data contained herein is proprietary to ASC Signal Corporation. It is intended for use in the installation,
operation, and maintenance of ASC Signal equipment. This data shall not be disclosed or duplicated, in whole or in part,
without the expressed written consent of ASC Signal Corporation.

INSTALLATION NOTICE

Installation, maintenance, or removal of the hardware described in this manual requires qualified and experienced
personnel. ASC Signal installation instructions are written for such personnel. Qualified personnel MUST perform
proper installation and maintenance of the equipment, and MUST verify the condition of the equipment at initial
installation and periodically thereafter.

NOTE: ASC Signal is NOT liable or responsible for results of improper or unsafe installation and maintenance practices.
All designs, specifications, and availability of products are subject to change without notice.

IMPORTANT: WHAT To KNow WHEN You See OPTION:

Any time you see “OPTION:” this means that the information following it is related to an optional element (in either
hardware or software) that may or may not apply to the arrangement of your particular NGC System. Please note that if
you see an option that you do not have but would like to purchase, you should contact ASC Signal.

1.1V WARNING SYyMBOLS

Various components of this System may display safety symbols. Be sure to use extreme caution when operating
components with any of the following safety symbols:

Certains éléments du systéme montreront peut-étre des symboles de sécurité. Faites trés attention a faire marcher tous
les éléments qui tiennent les symboles de sécurité suivants:

A

ﬂ\_". OR ==/ WARNING! HAZARDOUS MOVING PARTS! KEEP FINGERS AND OTHER BODY PARTS AWAY!
AVERTISSEMENT! PIECES MOBILES DANGEREUSES! GARDEZ LES DOIGTS ET LES AUTRES PARTIES DU
CORPS HORS D’'ATTEINTE!

&WARNING! RISK OF ELECTRIC SHOCK!
AVERTISSEMENT! RISQUE D'’ELECTROCUTION!

ﬂ\—I"-WARNING! REFER TO MANUAL
AVERTISSEMENT! SE REFERER AU MANUEL D'UTILISATION.
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1.V SAFETY TERMS SUMMARY

The following safety terms may appear on this product:

Les termes de sécurité suivants peuvent apparaitre sur le produit:

DANGER—Indicates an immediately accessible injury hazard is present as you read the marking, and failure to take
precautions could result in loss of life

DANGER—Cette indication signale un risque de blessure immédiat et qui peut étre mortel.

WARNING—Indicates a nearby injury hazard that is not immediately accessible as you read the markings, and failure to
take precautions could result in personal injury and/or loss of life
AVERTISSEMENT—Cette indication signale un risque de blessure non immédiat mais qui peut étre mortel.

CAUTION—Indicates a potential hazard to property, including the product
PRUDENCE—Indique un risque pour I'environ du produit, le produit inclus.

The following safety symbols and terms may be used in this manual:
Les symbols et les termes suivants de slreté peuvant étre employés en ce manuel:

A

==. WARNING! Statements identify conditions & practices that could result in injury or loss of life.
AVERTISSEMENT! Les rapports d’avertissement identifient les conditions ou les pratiques qui pourraient avoir comme
conséquence les dommages ou la perte de la vie.

ARISK OF ELECTRIC SHOCK!
RISQUE DE DECHARGE ELECTRIQUE!

1.VI SUMMARY OF SAFETY PRECAUTIONS

The following safety precautions are not related to any specific procedure, and so will not appear elsewhere in this
manual. Ensure all personnel understand & apply these precautions in all phases of installation, operation, &
maintenance. Failure to do so may result in loss of life.

-&- KEEP AWAY FROM LIVE CIRCUITS: Personnel must observe all applicable safety regulations at all times. Ensure
power is disconnected or removed from the unit BEFORE replacing any components. Potential hazards may exist even
though the power control switch is in OFF position. Capacitors retain electrical charges. Always REMOVE POWER & use
test equipment to confirm a circuit is at ground potential BEFORE touching it. NEVER reach into or enter an enclosure to
service or adjust the equipment until the absence of power has been confirmed.

&DO NOT SERVICE OR ADJUST ALONE: Under NO circumstances should ANY person reach into or enter the
enclosure for the purpose of servicing or adjusting the equipment except in the presence of someone who is capable
of rendering aid in case of an accident/emergency.

&RESUSCITATION: Personnel working with or near high voltage should be familiar with resuscitation methods (CPR
and/or AED). CPR info may be obtained from medical personnel. For AED (Automated External Defibrillator) information,
contact supervisor or hosting administration for details on the availability and/or location of an AED unit at your worksite.

&ELECTROSTATIC DISCHARGE PRECAUTION
This equipment contains electrostatic discharge (ESD) sensitive devices. ESD sensitive equipment handling methods
must be used to prevent equipment damage during handling and servicing.

&ESSENTIAL HEALTH AND SAFETY REQUIREMENT
Refer to document “P/N 240117—Essential Health and Safety Requirements”.
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DO NOT DISCARD CONTENTS

The product in this packaging was

placed in the market after August 13, 2005.
Its components must not be discarded with
normal municipal or household waste.

Contact your local waste disposal agency
= for recovery, recycling, or disposal instructions.

I.VII THINGS TO NEVER DO

e NEVER touch circuits or reach into an enclosure until the disconnection of power and absence of charge has been
confirmed

¢ NEVER service or adjust equipment alone. Electric shock can lead to cardiac arrest. Presence of immediate aid gives
you a 90% chance of survival, but this drops by 10% with every passing minute. After 5 minutes, resuscitation
without permanent heart and/or brain damage is nearly impossible. Consider this: Without the immediate aid of
CPR or an AED, what are the odds you will be found and successfully revived in under 5 minutes?

¢ NEVER ignore warning symbols or fail to read safety signs

o NEVER skip steps in a sequence, unless specifically instructed to do so by the manual, software, and/or authorized
ASC Tech Support Personnel. Aside from risking harm to yourself, you risk doing permanent damage to the equipment

¢ NEVER touch or stand near any potentially moving parts (even if they are not in motion at the time) when the unit is in
operation or powered on, as they may move without warning

o NEVER stand underneath any object while it is being lifted

o NEVER remove, disable, or exceed the unit's safety, software, security, or movement limits, unless specifically
instructed to do so by the manual, software, and/or authorized ASC Tech Support Personnel. The careless disabling of
such safeguards is one of the most common causes of serious equipment damage during installation and operation

I.VIII PARTS VERIFICATION

A
£ STOP! READ BEFORE BEGINNING ASSEMBLY OR INSTALLATION!

Upon receipt of your order, the shipment should be verified to ensure that all parts have reached your site. This process
should occur before the installation process begins. ASC Signal Corporation thoroughly inspects and carefully packs all
equipment before shipment. If you find that there are missing or damaged components, please refer to the step-by-step
instructions (located in back of this manual) on how to properly report equipment loss or damage. When you have
received your order, verify that all parts contained in the shipment correspond to the parts listed on your packing
slip/inventory.
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1.0 NGC-1IDU SYSTEM & PARTS OVERVIEW

The following sections will cover all parts and components for the NGC-IDU, both internal and external. These
sections will also cover all current standard, optional, and additional features for the NGC-IDU.

FIGURE 1-1: NGC-IDU FRONT VIEW FIGURE 1-2: NGC-IDU REAR VIEW
NOTE: normally, the chassis should NOT be opened as shown in the above figures.

1.1 NGGC-IDU STANDARD AND OPTIONAL FEATURES
NOTE: some features require optional and/or the installation of a software license key.
1.1.1 STANDARD FEATURES
All NGC-IDUs come with the following set of standard features:
e 800x480 WVGA-format 32,768-color touch screen
e Auxiliary keypad
e Optical (100baseFX) interface to the NGC-ODU
¢ Analog and serial beacon receiver interfaces
e TCP/IP over Ethernet (100BaseT) networking including SNMP, FTP, and NTP protocols
e USB jump drive support
e APC100 serial protocol emulation
e Status monitoring and logging
o External PC keyboard supported (not supplied)

When combined with certain NGC-ODUs, it adds the following standard feature:
e Automatic stow and deploy of TriFold® antennas.

1.1.2 OPTIONS AND VARIATIONS

The NGC-IDU is designed to create a complete system when combined with a wide variety of
configurations. It automatically configures to match ODU capabilities, including all installed options
[heaters, Pol drive kits, SRTs, etc.]. At the time of writing, the IDU supports the ODUs listed in Table 1.1.

TABLE 1.1: NGC-ODUs CoMPATIBLE wWiTH NGC-IDU

Part Number Description

NGC-ODU-208-3 208VAC, 3HP, Fixed

NGC-ODU-208-3D 208VAC, 3HP, Fixed, Dual Az (High Accuracy Encoders)
NGC-ODU-208-3-HA 208VAC, 3HP, Fixed, High Accuracy Encoders
NGC-ODU-208-5 208VAC, 5HP, Fixed

NGC-ODU-208-5-HA 208VAC, 5HP, Fixed, High Accuracy Encoders
NGC-ODU-208-LPP 208VAC, Low Profile Positioner, Dual Az
NGC-ODU-208-SPP 208VAC, Standard Profile Positioner

NGC-ODU-380-3 380VAC, 3HP, Fixed

NGC-ODU-380-3-HA 380VAC, 3HP, Fixed, High Accuracy Encoders
NGC-ODU-380-5 380VAC, 5HP, Fixed

NGC-ODU-380-5-HA 380VAC, 5HP, Fixed, High Accuracy Encoders
NGC-ODU-SRT 120/240VAC, SRT-only system, fixed
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The following optional hardware elements can be installed in or with the NGC-IDU. Optional software
associated with some of these elements is automatically activated by the NGC-IDU hardware.

TABLE 1.2: NGOC-IDU OPTIONAL HARDWARE ELEMENTS

Option Code Feature Name Notes

NGC-001 Spectrum Analyzer Factory-installed hardware spectrum analyzer.
NGC-003 DVB-S Receiver Factory-installed DVB receiver

NGC-009 Rack slides Factory-installed rack slides

NGC-006 ESTOP switch Factory-installed additional ESTOP switch

The following software elements can be field activated by software license key as shown in the following
table:

TABLE 1.3: NGOC-IDU OPTIONAL SOFTWARE ELEMENTS

Option Code Feature Name Notes

NGC-101 Step Tracking (Standard)

NGC-102 SmarTrack® Orbital prediction algorithm
NGC-103 Predictive Track NORAD and Intelsat ephemeris
NGC-104 Full Track NGC-101 + NGC-102 + NGC-103
NGC-107 Enhanced Spec An Requires NGC-001 to be effective.

The software elements shown in the following table are automatically activated by the presence of specific
NGC-ODU hardware:

TABLE 1.4: SOFTWARE ELEMENTS

Option Code/Part # Feature Name Notes

NGC-105 Acquisition Assist Activated by presence of AS-1 unit, mobile operational
configuration

7579403 Three-axis SRT carriage Motorized subreflector tracking carriage for 8.1m
antennas

7581065 Dual-axis SRT carriage =~ Motorized subreflector tracking carriage for 3.5m
antennas

The NGC-IDU software system is common to all deliveries. Unlike some other antenna control systems,
customized software is not used. Therefore, the current release can always be updated on the NGC-IDU
and any optional feature will continue to work.

1.1.3 OVERALL NGC-IDU SYSTEM PERFORMANCGE

TABLE 1.5: SYSTEM PERFORMANCE SPECS

Item Specification Remarks

Az/El Axis Resolution 0.001° internal True resolution depends on encoder/resolver used in NGC-
0.001° display ODU

Pol Axis Resolution 0.001° internal True resolution depends on encoder/resolver used in NGC-
0.100° display ODU

Pointing accuracy Varies with NGC-ODU

Beacon sensitivity 0.01dB Analog
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1.2 NGG-IDU CHASSIS FRONT PANEL

The NGC-IDU front panel has an 800x480 color Liquid Crystal Display (LCD) and 30 key areas. From this
interface, the user can perform all functions to configure, control, and monitor operation of your antenna.
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FIGURE 1-3: NGC-IDU FRONT PANEL

# ltem Description

1 USB Jack Allows a limited number of peripheral devices to be connected to system. These include USB
keyboards and Windows-formatted USB drives (jump drives) which can be used for data
entry tasks without networking. There is also a USB jack on the back of the unit.
:_"’ECAUTION: Some jump drives or other peripherals can interfere with the bootstrap of Linux
operating system. Do not leave jump drives or other peripheral devices attached when you are not
using them.

2  Touch-screen Allows interactive data entry and display of all controls to and information from the system.

Panel Unit (TPU)  This TPU is the central user interface of the NGC-IDU.

3 Fault LED indicates current faults. If you touch it, screen jumps to Current Fault Summary

4  Standby Used to halt program movement quickly. It is a program halt (only program movement is
inhibited). LED is lit if system is halted

5 Signal Used to jump to Spectrum Analyzer function (if installed). LED lit if low signal fault present

6  Tracking Used to jump to tracking screen. LED indicates system is actively moving, seeking a new
peak by flashing, and indicates the system is actively tracking if constantly lit

7 GoTo Used to jump to satellite selection screen. LED flashes if antenna is in motion

8 LCL/Remote Used to toggle between Local (LCL) and Remote (REM) modes.

9 Jog Mode As the button text suggests, this button toggles the Jog mode

10 Jog Keys Allows jogging (if system is in correct mode), jump to Movement screen, and provides
backup to the touch-screen in the event that it becomes unresponsive

11 Keypad Allows alphanumeric entries as well as sign (+/-) and decimal (.) values

12 Power Button NGC-IDU Power ON/OFF

OPTION: one option is an EMERGENCY STOP button on left of front panel just above USB port. Emergency stop is an
inhibiter. Antenna will not move until it is cleared.

7581691_Rev D

PAGE 15 oF 196



1.2.1 FRONT PANEL LEDS

o Each Front Panel LED uses specific combinations of color and flashing rate to communicate system
status items at a glance.

o During startup the LEDs cycle in a characteristic pattern from the FAULT LED to the power LED. Once
the LEDs stop cycling, the SCP has started, and the system will resume operation in a couple of

seconds.

During shutdown the LEDs will flash white twice and then go dark.

During software update the LEDs will cycle like they do for startup.
NOTE: Some versions of software may vary somewhat from these descriptions

The following table gives the steady-state meanings of each LED, listed by number labels as found in

Figure 1-3:
TABLE 1.6: FRONT PANEL LEDS
# Key LED Type/Color Meaning
3  FAULT BLUE fast blink Loss of comm. with ODU (see NOTE)
RED solid Maijor or critical fault
YELLOW solid Minor fault or event active (see NOTE)
GREEN solid No unacknowledged faults
4  STANDBY BLUE solid Standing still
Off (no color) Moving
5  SIGNAL YELLOW slow blink Low signal alarm
Off (no color) Signal level is OK
6 TRACKING BLUE fast blink Track fault
BLUE slow blink Scanning or finalizing peak
BLUE solid Tracking
Off (no color) Not tracking
7 GOTO YELLOW fast blink Position loop
YELLOW slow blink Jogging
Off (no color) Not moving
8 LCL/REM GREEN on Local mode
YELLOW fast blink Local handheld mode
YELLOW on Remote mode
9 JOGMODE YELLOW fast blink Jogging dish
GREEN slow blink Jogging SRT
GREEN solid Jog enabled
BLUE solid Jog disabled
12 POWER Off (no color) No power
Very slow blink Standby
On/Solid Normal On

NOTE: Some SCP software versions may not support some of the specific color/blink combinations mentioned in the
above table.

7581691_Rev D
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1.3 NGC-1IDU BACK PANEL

The NGC’s back panel provides power and external interface connections.
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FIGURE 1-6: NGC BAck PANEL CONNECTORS, RIGHT HALF, EXPANDED VIEW
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TABLE 1.7: NGOC BAck PANEL CONNECTORS

Item
J1

J2
J3
J4
J5
J6
J7
J8

J9

J10

J11

J12

J13
J14
J15

Function
+15VDC power

+15VDC power
Ethernet LAN
Modem
Transmit Fiber
Receive Fiber
NGC Bus

USB

Legacy M&C

Mobile

Analog Beacon

Serial Beacon

DVB Input L-band

GPRS

Spectrum analyzer

input

Type

Power coaxial
with locking screw
Power coaxial
with locking screw

RJ45
RJ11

ST

ST

IEC DIN
connector
USB flat
connector
DB-9P

DB-9S

DB-25P

DB-15S

F-type

N-type

Description

Interface to external power
brick

Interface to external power
brick

(redundant, optional)
Network interface

POTS modem interface
100BaseFX link to ODU
100BaseFX link to ODU
Serial bus for expansion
equipment

USB for system control
processor

Legacy protocol

Dual RS-422 links for
expansion

Analog interface for beacon
receiver, compatible with
APC300 & APC400 pin-outs
Serial interface, compatible
with APC400

Customer option
Customer option

Required Mating Connector
ASC Signal P/N NGC-008 Power

Supply
ASC Signal P/N NGC-008 Power

Supply

Standard RJ45

Standard RJ11 or RJ12

Standard Type ST

Standard Type ST

Amphenol-Tuchel Electronics P/N C091
31H008 101 2

Standard Type A USB plug or memory
stick

Standard Type D-Subminiature 9 socket
female (receptacle). Example:
AMP/Tyco P/N 5-747905-2

Standard Type D-Subminiature 9 Pin
Male (Plug) connector. Example:
AMP/Tyco P/N 5-747904-2

Standard Type D-Subminiature 25
socket female (receptacle). Example:
AMP/Tyco P/N 5-747913-2

Standard Type D-Subminiature 15 Pin
Male (Plug) connector. Example:
AMP/Tyco P/N 5-747908-2

Standard Type F connector

Not available at this time

Standard Type N 50Q male

7581691_Rev D
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1.4 NGC-IDU wiTH NUMBERED PARTS (INTERNAL)

F 3
FALAY

£23 WARNING: The following sections show the internal components of the NGC-IDU. This information is provided for
use under guidance from ASC Signal service personnel only. Do not open IDU chassis unless directly instructed to do so
by ASC Signal service personnel. Opening the IDU chassis without proper authorization may result in a voided warranty.
Also, additional charges may apply to any subsequent repairs that are needed as a result of any unauthorized opening of
the NGC-IDU chassis.

With the chassis lid removed, the internal components of the NGC-IDU can be seen.

FIGURE 1-8: NGC-IDU wiTH NUMBERED PARTS (INTERNAL)

# Part Description Reference Section
1 7579962 Rear Panel Interface PWA Section 1.7

2 7579582 Embedded Spectrum Analyzer (Option)  Section 1.9

3 7579587 System Control Processor Section 1.5

4 7544375 Embedded DVB-S Receiver (Option) Section 1.10

5 7579590 Touch Panel Unit Section 1.6

6 7579959 Keyboard Processor (KBCPU-1) PWA Section 1.8.1

7 7579078 Keyboard PWA (KB-3) Section 1.8.2

7581691_Rev D
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1.5 NGC-IDU SYSTEM CONTROL PROCESSOR (SCP)

The System Control Processor is a Technologic Systems TS-700 single board computer system. This item is
supplied off-the-shelf, as-is, by the vendor. ASC Signal adds only software programs, an optional modem from
the same manufacturer, and installs the unit in the chassis. This is a PC/104 compliant single board computer.

The TS-7300 is based upon the Cirrus EP9302 ARM9 CPU, which provides a standard set of on-board
peripherals. The EP9302 features an ARM920T 200 MHz processor design with MMU. In addition, TS-7300 is

powered with two SD Card flash sockets, one of which is used.
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FIGURE 1-9: NGC-IDU SCP

# Part Name

1 COM6 RS-232 port. Not used

2 COM4 RS-232 port, DVB receiver option

3 COM5 RS-232 port, Keyboard CPU

4 COM3 RS-232 port, Legacy M&C protocol port (J9 on rear panel)

5 CN104  System +5VDC power

6 J2 Internal Ethernet LAN Network jack

7 JP1-JP5 Modem jumper set

8 J6 Dual USB jack

9 J5 External Ethernet LAN Network jack

10 CN4 SD Card socket. SD card contains system software.
NOTE: SD Card must be supplied by ASC Signal. This card is not formatted for camera use or PC use.
Do not remove unless directed to do so by ASC Signal support staff.

11  JP1-JP6 Jumpers

12 L1 Analog modem
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TABLE 1.8: SCP LEDS

LED Color Name

“RED” Red CPU fault
“GREEN” green CPU run

“TX DATA" green Tx serial data
“RX DATA” green Rx serial data

TABLE 1.9: SCP MAIN BoARD JACKS & PLUGS

Part Function
CN1 COM2 serial port interface
CN104 System +5VDC power
CN301 COM1 serial port interface (Linux console)
CN303 COM3 serial port
CN304 COM4 serial port
CN305 COMS5 serial port
CN306 COMG serial port
CN9 VGA out (not used)
J2 Internal Ethernet LAN Network jack
J5 External Ethernet LAN Network jack
J6 Dual USB jack
TABLE 1.10: SCP MODEM JADKS & PLUGS
Part Function
L1 POTS RJ-11 analog modem line

TABLE 1.11: SCP MAIN BoARD JUMPERS

Part Installed? Function

JP1 No Recovery bootstrap required. Do not install.

JP2 Yes Enable serial console on COM1. Left installed.

JP3 No Write-enable flash. Do not install. This flash is like the BIOS in a PC.

JP4  No Console send to COM2. Do not install.

JP5 No User jumper. If jumper is installed at power up, software will delete all data files, which causes

system to be restored to a pre-factory state with no data files, configuration, and/or backup
information. This may be used in extreme emergencies.
JP6 No Fastboot jumper. Do not install. Installation will prevent NGC-IDU from working correcitly.

TABLE 1.12: SCP MODEM JUMPERS

Part Installed? Function

JP1 No COM port number selection
JP2 No Not used

JP3 No Not used

JP4 Yes Interrupt selection

JP5 No Interrupt selection
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1.6 NGC-IDU ToucH PANEL UNIT (TPU)

The Touch Panel Unit (TPU) is a Technologic Systems TS-7395 single board computer system with an integral
800x480 pixel 15-bit color graphics display. This item is supplied off-the-shelf, as-is, by the vendor. ASC Signal
adds only an open-source software program and installs the unit in the front panel.

The TS-7395 CPU card has the following basic hardware features:
e Cirrus EP9302 200MHz ARM9 CPU running Debian 2.6 Linux
e On-board FPGA (5K LUT LatticeXP2 FPGA) with dedicated 8MiB RAM Framebuffer & 800x480 video core
e 128MiB DRAM
¢ 512MiB NAND flash memory
¢ 10/100BASE-T Ethernet port
e Dual full-speed USB ports (host)
¢ XY touch-screen interface

FIGURE 1-10: TS-7395 TPU CPU CARD (PICTURE MAY NOT BE REPRESENTATIVE)

# Part Name

1 CN2 +12VDC power for TPU

2 n/a Backlight power to LCD display

3 J5 100BaseT Ethernet LAN connector (RJ-45)
4 J6 Dual USB header

5 CN34 XY touch-screen interface cable

6 DIO Diagnostic header, factory use only

7 CN4 LCD parallel display interface

TABLE 1.13: TPU LEDS

LED Color Name

D4 Red Power on fault LED 2, fades off with power up. Will turn back on
later

D5 Green Power on fault LED 1, turns on with power up, turns off

TABLE 1.14: TPU JACKS & PLUGS
Part Function
CN2 5-28V Power In
CN34 XY touch-screen controller
CN4 LCD digital interface
J5 100BaseT Ethernet LAN connector (RJ-45)
J6 Dual USB connector

TABLE 1.15: TPU JUMPERS
Part Function
JP1 Boot from SD card, not used in the NGC-IDU. Do not install
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1.7 NGC-IDU REAL PANEL INTERFACE (RPI-6)

Rear Panel Interface (RPI-6) board provides nearly all external connections from NGC-IDU. RPI-6 contains
beacon receiver interface, internal network switch, power distribution circuits, & support functions for chassis

1
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FIGURE 1-11: REAR PANEL INTERFACE (RPI-6) BDARD

Name

# Part

1 RJ12
2 RJ11
3 J14
4 RJ910
5 RJ8
6 RJ7
7 RJ5/RJ6
8 RJ4
9 RJ3
10 RJ2
11 RJ1
12 J26
13 J9
14  J17
15 J19
16 J18
17 J20
18 J2
19 J6
20 J1

21 J23
22 J24
23 J25
24 J16
25 J12
26 J27
27 J5
28 J4

Beacon serial interface

Beacon analog interface

Legacy serial RS-232 connection to SCP
Legacy serial to external connection, expansion serial ports
Expansion USB

NGC Bus

Fiber TX/RX

Modem

External LAN connection

Secondary Power

Primary Power

Serial connection to control and monitor DVB receiver option
KBCPU power/Standby

TPU diagnostics

TPU USB

SCP USB

Front Panel USB

RPI-6 USB port

SCP +5VDC power

TPU +12VDC power

TPU LAN

Spectrum Analyzer LAN

SCP LAN

POTS modem to SCP

External LAN

DVB Serial Link

DVB Power

Expansion device power
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TABLE 1.16: RPI-6 LEDs

LED Color Name
DS1  Green USB link status. Used when JP1 is installed
DS2 Green USB connection status. Used when JP1 is installed
DS3 Red RPI-6 microprocessor fault
DS4  Green RPI-6 microprocessor run
DS5 Green +3.3V power rail status
DS6  Green +15VDC primary raw power rail status
DS7 Green +15VDC secondary raw power rail status
DS8 Green +5VDC power status
DS9 Green +3.3VDC analog power rail status
DS10 Green +14.6V power rail status after diode OR from +15V inputs (unswitched)
DS11 Green +12VDC power rail status
DS12 Green +5VDC power rail status
DS13 Green Future use (Wi-Fi RF link)
DS14 Green Bus activity
DS15 Yellow Internal RPI-6 processor link active (switch side)
DS16 Green Internal RPI-6 processor link speed (switch side)
DS17 Yellow Internal RPI-6 processor link active (processor side)
DS18 Green Internal RPI-6 processor link speed (processor side)
DS19 Yellow Fiber link active (to NGC-ODU)
DS20 Green Fiber speed
TABLE 1.17: RPI-6 JABKS & PLUGS
Part Rear Panel | ocation Function
Label
Ji None Internal Switches +12V DC power
J2 None Internal USB jack for software update
J3 None Internal Mirrors J11. Analog interface for internal beacon receiver option assembly
J4 None Internal Switched +5/+12VDC power for internal spectrum analyzer option assembly
J5 None Internal Switched +5/+12VDC power for internal DVB option assembly
J6 None Internal +5VDC power to System Control Processor PWA
J7 None Internal Contact closure for E-Stop button assembly option
J8 None Internal Switched +14.6VDC power rail for accessory power
J9 None Internal Standby/on/off power connection control from KBCPU; power supply to
KBCPU, 1.5A@14.6VDC maximum
J10 None Internal Factory Use Only
J11 None Internal Internal beacon serial interface. Mirrors RJ12
J12 None Internal External LAN connection to SCP board (pass through to RJ3)
J13 None Internal Factory use only
J14 None Internal Internal interface to SCP COM3 RS232 serial port, used by legacy serial
protocol on real panel’'s J9
J15 None Internal Factory use only
J16 None Internal Internal interface to POTS modem installed on SCP’s PC-104 stack. Pass
through to RJ4
Ji7 None Internal Diagnostic connection to TPU PWB
J18 None Internal Internal interface to USB port on SCP, with added +5VDC power.
J19 None Internal Internal interface to USB port on TPU PWA
J20 None Internal Internal interface to USB port on front panel, with added +5VDC power.
J21 None Internal Future use only
J22 None Internal NGC Bus Monitor port (TTL level)
J23 None Internal Ethernet  TPU PWA network connection
J24 None Internal Ethernet  Spectrum Analyzer Module network connection (optional)
J25 None Internal Ethernet  SCP PWA network connection
J26 None Internal Internal interface to SCP COM4 RS232 serial port, used by DVB receiver
option
J27 None Internal Serial connection to control and monitor DVB receiver option
RJ1 J1 External power Primary +15VDC power supply from external P/S
RJ2 J2 External power Secondary +15VDC power supply from external P/S (optional)
RJ3 J3 External LAN External LAN connection to SCP board (pass through to J12)
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Part s;g;lpanel Location Function
RJ4 J4 External POTS RJ11 connection to conventional analog phone line for remote diagnostic
access
RJ5 J5 100BaseFX Fiber Fiber connection to NGC-ODU or NGC-ODU-SRT
connection TX
RJ6 J6 100BaseFX Fiber Fiber connection from NGC-ODU or NGC-ODU-SRT
connection RX
RJ7 J7 NGC bus Serial/power bus for accessory expansion
RJ8 J8 USB USB access for SCP. Reserved for future use.
RJ910 J9&J10 Serial DB15 jacks Expansion serial ports for future use
RJ11  J11 External DB25P Beacon receiver analog interface. Analog interface has same pin-out as the
analog interfaces on legacy ADU, APC300, & APC400 controllers &
accessories.
RJ12  J12 External DB15S Beacon receiver serial interface.

NOTE: jacks and plugs on RPI-6 board have PCB labels that differ slightly from the silkscreen on the IDU rear panel

TABLE 1.18: RPI-6 SWITCHES

Part Function

SW1 Reset switch. Momentary contact.

TABLE 1.19: RPI-6 JUMPERS

Part

Function

JP1
JP2
JP3
JP4
JP5
JP6

USB load jumper. When installed, RPI-6 operates as USB flash drive for software update
Factory use only, do not install

Factory use only, do not install

Future use only, do not install

Factory use only, do not install

NGC bus 120 ohm termination select, do not install

TABLE 1.20: RPI-6 TEsST POINTS

Part Function

TP1 Scaled analog voltage 1

TP2 Scaled analog voltage 2

TP3 Scaled analog voltage 3

TP4 Scaled analog voltage 4

TP5 Hardware reset line

TP6 +3.3VDC digital regulated power

TP7 +15VDC primary

TP8 +15VDC primary

TP9 +5VDC regulated power for digital supplies

TP10 +3.3VDC analog regulated power

TP11 Analog ground (beacon analog input)

TP12 +12VDC regulated power

TP13 +5VDC regulated power for analog-to-digital conversion
TP14  Digital ground

TP15 Beacon receiver serial interface transmit (TTL level)
TP16 Beacon receiver serial interface receive (TTL level)
TP17 RPI-6 internal serial port O receive (future use)
TP18 RPI-6 internal serial port O transmit (future use)
TP19 RPI-6 internal serial port 2 receive (future use)
TP20 RPI-6 internal serial port 2 transmit (future use)
TP21 NGC bus transmit enable

TP22  RPI-6 internal serial port 3 receive (future use)
TP23 RPI-6 internal serial port 3 transmit (future use)
TP24  +2.5VDC digital regulated power

TP25 +1.8VDC analog regulated power

TP26 +1.8VDC digital regulated power

TP27 RPI-6 internal MAC interrupt request
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1.8 NGC-IDU KEYBoARD CPU (KBCPU-1) AND KEYBOARD (KB-3)

The following sections cover boards, parts, and components related to the Keyboard (KB-3) and its related

CPU (KBCPU-1) for the NGC-IDU.

1.8.1 KBCPU-1

The keyboard CPU, when combined with the KB-3 module, makes up a USB keyboard assembly. To the
rest of the system, the USB keyboard is indistinguishable from an ordinary USB keyboard. Unlike the rest
of the system, however, this board is always powered on while the chassis is plugged in. This allows the

board to implement the soft power function.

The KBCPU-1 contains a microprocessor that implements the USB HID protocol, necessary circuits to
implement the capacitive touch sensors for up to 30 keys on the keyboard, and a piezoelectric speaker to

make sounds to signal key presses.

The KBCPU can also be started in a mode where it emulates a USB flash drive. This mode can be used to

change the firmware in the KBCPU by drag-and-drop using an ordinary PC.
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FIGURE 1-12: KEYBOARD CPU (KBCPU-1)

# Part Name

1 J5 Electrode interface to the Keyboard

2 J2 Serial port

3 J1 USB port used to connect to TPU

4 J4 Power/Standby

5 J6 LED interface to the Keyboard

TABLE 1.21: KBCPU-1 LEDs

LED Color Name
DS1 Green USB link status. Used when JP1 is installed
DS2  Green USB connection status. Used when JP1 is installed
DS3 Red Microprocessor Fault
DS4  Green Microprocessor Run
DS5 Green Power
DS6 Green +3.3VDC power rail
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TABLE 1.22: KBCPU-1 JAacks & PLUGS

Part Function

J1 USB connection

J2 Serial port. This connects to SCP and is used to control the LEDs on the front panel of the unit
J3 JTAG port

J4 Power/Standby. The KBCPU is always powered when the unit is plugged in

J5 Electrode interface to the Keyboard

J6 LED interface to the Keyboard

TABLE 1.23: KBCPU-1 SWITCHES
Part Function
SW1 Reset switch. Momentary contact

TABLE 1.24: KBCPU-1 JUMPERS

Part Function

JP1 USB load jumper. When installed the RPI-6 powers in into a state where it operates as a
USB flash drive for software update

JP2 Factory use only, do not install

JP3 Factory use only, do not install

TABLE 1.25: KBCPU-1 TEST POINTS
Part Function
TP1 Reset
TP2 +3.3VDC power
TP3 Digital Ground

1.8.2 KB-3 MODULE
The keyboard, when combined with the KBCPU-1 module, makes up a USB keyboard assembly. The KB-3
has no active components except for multi-color LEDs.
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FIGURE 1-13: KB-3 MoDULE
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TABLE 1.26: KEYBOARD FUNCTIONS

Key Legend Function Keyboard equivalent
A01 FAULT Shortcut jump to fault screen F3
A02 UpP Jog up/cursor up Up
A03 3 Entera 3 3

All PLUS/CW Jog Pol clockwise/Enter a +/jog SRT out +

Al12 1 Enter a 1 1

Al13 . (PERIOD) Enter a period .

A4l SIGNAL Shortcut jump to Spectrum Analyzer screen  F5
A42 DOWN Jog down/cursor down Down
A43 5 Entera 5 5

A51 JOG MODE  Toggle between jog enabled/disabled F2
Ab52 0 Entera 0 0

A53 DELETE Delete character DEL
B21 LCL/REM Toggle between local and remote modes F8
B22 MINUS/CCW  Jog Pol CCW/Enter a -/jog SRT in -

B23 6 Enter a 6 6

B31 STANDBY Stop all movement and tracking F4
B32 HOME Go to top of menu system HOME
B33 2 Entera 2 2

B61 LEFT Jog Az CCW/move cursor left Left
B62 4 Enter a 4 4

B63 POWER Power F9
B71 TRACKING Shortcut jump to tracking status screen F6
B72 RIGHT Jog Az CW/move cursor right right
B73 8 Enter an 8 8

C73 ENTER Accept input ENTER
Cc81 GOTO Shortcut jump to select satellite screen F7
ca1 BACKSPACE Backspace BACKSPACE
Cc92 7 Entera7 7

C93 9 Entera 9 9

CB2 BLUE Goto F1

TABLE 1.27: KB-3 LEDS

LED Color Name

DS1 Tricolor Fault

DS2 Tricolor Standby

DS3 Tricolor Signal

DS4 Tricolor Tracking

DS5 Tricolor Goto

DS6 Tricolor Local/Remote
DS7 Tricolor Jog speed status
DS8 Tricolor Power pilot LED

NOTE: See Table 1.1 in this manual for specific LED color types, meanings, and descriptions
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1.9 NGC-IDU BUILT-IN SPECTRUM ANALYZER (OPTION)

The optional spectrum analyzer provides signal measurement, display, and other functions. It is an AVCOM of
Virginia RSA-2500B-SBS module.

FIGURE 1-14: BUILT-IN SPECTRUM ANALYZER

# Part Name

1 N/A SMA jack for L-band input
2 N/A Network RJ-45

3 N/A Power jack

TABLE 1.28: SPECTRUM ANALYZER JACKS AND PLUGS

Part Function

SMA jack L-band input from a cable connected to rear panel J15
USB jack USB interface, no used

DB9 Serial port, not used

RJ-45 Internal LAN connection to the RPI-6.

Power jack  Accepts +14.6V power from the RPI-6 module

NOTE: The only LED on this part is the power indicator LED. There are no jumpers, test points, or other switches.
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1.10 NGC-IDU BuIiLT IN DVB-5 RECEIVER (OPTION)

The optional DVB-S receiver provides signal measurement, display, and other functions. It is a vendor item,
from Horizon Global Electronics, an HDSM satellite meter.
NOTE: DVB-S receiver is only capable of locking to DVB-S carriers. DVB-S2 carriers are not supported.

In the NGC-IDU, the receiver is turned off unless the current satellite in the Working Satellite Table has a
defined DVB carrier.

The DVB-S receiver electronics consists of two modules, a tuner module and a main (demodulator) module.
They are connected to each other using a Molex 98268-0155 Premo-Flex cable (ensure that when the ribbon
cable is installed the contacts are on the correct side).

The following illustrations (Figures 1-15 & 1-16) show the components of the DVB-S receiver.

L e : ==

FIGURE 1-15: DVB-S TuNER BOARD

Part Description

J101 Flex cable connector

n/a L-band output (not used)

n/a L-band input w/ 12VDC power bias. Connected to back panel through DC voltage block to remove DC bias

W NP FH*
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FIGURE 1-16: DVvB-5 MAIN/DEMODULATOR BOARD

# Part Description

1 n/a RJ-45 Serial/programming interface
2 n/a Circular power jack (+12VDC in)

3 n/a Flex cable connector

4 n/a LCD display

NOTE: The only LED on this component is the power indicator LED. There are no jumpers, test points, or other switches.
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1.11 OTHER OPTIONS

The following sections deal with a number of miscellaneous, uncommon, and/or additional options for the
NGC-IDU antenna controller.

1.11.1 RACK SLIDES
Rack slides can be installed on the side of the unit for ease of mounting. Consult installation instructions.

1.11.2 ESTOP SWITCH
The NGC-IDU with option NGC-006 has a front panel ESTOP switch. When this switch is depressed, the
NGC-IDU will stop the NGC-ODU from moving and refuse to accept any command that would move the

antenna.

Please note that this ESTOP is not a substitute for the outdoor ESTOP switches, which are electrically
interlocked. An NGC-IDU ESTOP will not prevent the handheld terminal from moving the antenna if it is
connected to the NGC-ODU.
1.11.3 EXTERNAL KEYBOARD (CUSTOMER-SUPPLIED)

A standard PC keyboard can be plugged into the front panel to use for data entry. The NGC-IDU supports
most standard business USB keyboards with US layout (QWERTY). Support for non-US keyboards has not
been evaluated. ASC Signal cannot guarantee that any specific keyboard will work.

If this option is chosen, the Function Keys [F1 through F9] may be used to perform the following respective

functions:
F1 F2 F3 F4 F5 F6 F7 F8 F9
BLUE JOG FAULT STAND  SIGNAL TRACKING GOTO LCL/ SOFT
(jog) MODE BY (spec an) SAT REM POWER

SCREEN
NOTE: the NGC-IDU does NOT support any non-QWERTY keyboard formats, such as AZERTY, QWERTZ, or QZERTY.

1.11.4 EXTERNAL USB JumMP DRIVE (CUSTOMER-SUPPLIED)

External USB flash (jump) drives can be used for software update, configuration storage, data set updates,
and other functions. The drive should be formatted as a conventional FAT32 volume. The NGC-IDU has
been tested with many name-brand USB flash drives from SanDisk, Lexar, and other manufacturers.

The NGC-IDU cannot format these drives. Therefore, a Windows PC or similar computer must be used to

perform any necessary formatting.
NOTE: many times these USB drives are formatted at the factory and normally this format will work just fine.

Compatibility Note: Some USB jump drives use non-standard methods to implement proprietary security or other
features. These drives rely on the installation of specialized software device drivers so that Windows PCs can access

them. The IDU will not recognize or support these drives.

Security Note: NGC-IDU software is not based on Windows, MacOS, or other common desktop operating systems. For
this reason, it should not normally be susceptible to viruses such as Trojan horse programs, root kits, or other common
security threats. While it is theoretically possible to target any system with malware, the odds of a compatible threat being
developed and deployed for this system are extremely low.
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1.12 EXTERNAL BEACON RECEIVER CONNECTIONS

The NGC-IDU may be connected to a beacon receiver using either of two potential jacks, designated as J11
and J12, which are located on the rear panel (see Figures 1-5, 1-6, & 1-7) of the NGC-IDU.

J11: shown below in Figure 1-17, this jack acts as the analog port.

Pin 1 Pin 13

O 0000000000000 o
0O00O0O000C0OO0OO0OO0O0
Pin 14 Pin 25

FIGURE 1-17: J11 PORT

TABLE 1.29: 411 PIN-OUT (ANALOG BEACON RECEIVER INTERFACGE)

Pin Purpose Comments

1 Analog 1+ Beacon input signal 0-10VDC

2 Analog 1- Beacon input return 0OVDC

3 Analog 2+ For future use only

4 Analog 2- For future use only

5 N/C

6 Aux Relay N.C. Closed when beacon relay control normal
7 Aux Relay Common Return for pins 8 and 8

8 Aux Relay N.O. Closed when beacon relay control inverted
9 N/C

10 Fault Relay N.C. Closed when unacknowledged fault is not present
11  Fault Relay Common Return for pins 10 and 12

12 Fault Relay N.O. Closed when unacknowledged fault is present
13 Signal Ground Signal ground

14 N/C

15 N/C

16 N/C

17 N/C

18 N/C

19 N/C

20 N/C

21 N/C

22  Analog 3+ For future use only

23  Analog 3- For future use only

24 Analog 4+ For future use only

25 Analog 4- For future use only
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J12: shown below in Figure 1-18, this jack acts as the serial port.
Pin 8 Pin 1

0O000O0OO0OO0O0
O O

0O0000O0O0
Pin 9

FIGURE 1-18: 412 PORT

TABLE 1.30: J12 PIN-OUT (RECEIVER SERIAL INTERFACE)

Pin Purpose Comments

1 RS422 RX+ Use with RS422 setting
2 RS422 RX- Use with RS422 setting
3 RS422 TX - Use with RS422 setting
4 RS422 TX + Use with RS422 setting
5 RS232 TX Use with RS232 setting
6 RS232 RX Use with RS232 setting
7 Signal Ground Ground

8 Signal Ground Ground

9 N/C

10 N/C

11  N/C

12 N/C

13 N/C

14 N/C

15 N/C

The NGC-IDU may be connected to the receiver using either one for both of these jacks. If only analog jack is
connected, the IDU can use the analog voltage as a tracking source. If only serial port is connected, the IDU
can often control the beacon receiver and also use the serial port for the tracking signal level. If both are
connected, it can use both analog voltage and/or serial port based on user-selected option.

Supported beacon receivers include those listed in the following table:

TABLE 1.31: SUPPORTED BEAGON RECEIVER MODELS

Manufacturer Model Notes

Atlantic Satellite ASC3xx series No restrictions

General Dynamics (Vertex) VB-253 No restrictions

Miteq BR-L Serial interface is not recommended due to complexity
Novella B30/B300-series  No restrictions

Any other beacon receiver with an analog output ranging from 0-10VDC can be used as well.

NOTE: The NGC-IDU supports an internal beacon receiver kit. If this kit is installed, it will preclude the use of the two
external beacon receiver connectors. Connecting a beacon receiver to any of the pins on J11 or J12 except the alarm
contacts will compromise the operation of both beacon receivers and could cause damage.
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1.13 NETWORK CONNECTION

The NGC-IDU may be connected to a wired LAN through CAT-5e patch cord connected to J3 on the rear
panel. This LAN connection conforms to 100BaseT standard. The NGC-IDU does not automatically sense
transmit/receive, so installer must either use the proper cable or use the IDU with a switch that supports
autosense.
TABLE 1.32: J3 RJ-45 PIN-OUT

i Function

TX+

TX-

RX+

No function

No function

RX-

No function

No function

5

oOo~NO O WNE|T

See Section 2.6 in this manual for instructions regarding NGC-IDU software.
1.14 POWER SUPPLIES

The input power for the NGC-IDU is a 15VDC, 6.7A maximum with a fuse. The NGC-IDU uses one or two
external DC power bricks with a standard, detachable electrical cord.

OPTION: a second power supply can be plugged in & allowed to operate simultaneously with the primary power supply.
If one power supply goes out, the other power supply will take over. When both power supplies are in proper working
order, they will share the power load.
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2.0 NGC-IDU OPERATION

The following sections will explain how to operate various functions of the NGC-IDU. Please note that the
following NGC-IDU Menu Tree (Figure 2-1) is not intended to show every screen present in the system. The
below menu tree simply illustrates the most significant and/or commonly encountered screens, up to three
levels deep from the HOME/Main Menu screen.

HOME

Status Configuratio
Administration .
Operations

Controller
Configuration Menu

Operations Menu
-

Track

o §

Beacon

A J h A

Detailed Status Administration

Diagnostics

System
Setup

Ba Baseline

VF Drives

ggo00g

Ema Update SW

Motorization

Install-
ation

Faults

e Move Ant

-
-3
i

(]

smmma  Platform Location
Go To Sat

10 mHz

Ref

L Adv.
Movement

FIGURE 2-1: NGC-IDU MENU TREE
2.1 POwWERING ON & OFF THE NGC-1DU

& WARNING! PROVIDE ADEQUATE SURROUNDING SPACE FOR VENTILATION! Take care not to cover vent or
cooling hole/slot in side covers

The NGC-IDU is intended for indoor, controlled environment use only. Before you start-up the IDU, you MUST
properly install and connect the system. For detailed instructions on installing the IDU, please refer to manual
7581695. For detailed instructions on installing the antennas motors, please refer to the Motor Kit Electrical
Installation Instructions, document 7580540 (for both 208VAC & 380VAC).

To power ON the NGC-IDU:
o Press the Power Button (on bottom right of the NGC front panel).
e System should power on

NOTE: the LEDs of the NGC-IDU Front Panel will flash sequentially as the system boots up. This is nothing to worry
about. Do not forget to WAIT 90 SECONDS for startup process to complete before attempting to operate the system.
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Confirm Shutdown
{or press Standby)

FIGURE 2-2: SHUTDOWN SCREEN

NOTE: Before performing a shutdown of the NGC-IDU, it is recommended that users refer to Item #7 in Figure 2-18
(see Section 2.6 in this manual)

To power OFF the NGC-IDU:

Normal Shutdown (recommended):
e Press & release Power Button on bottom-right of NGC-IDU front panel, which will bring up the
Confirm Shutdown screen

e Press Confirm Shutdown in center of TPU (screen will turn grey & begin 40 second countdown)
NOTE: During shutdown, the screen may show “SCP Lost Communication.” Do not be concerned about this, as itis a
normal part of the NGC-IDU shutdown sequence.

Touch Screen Shutdown (also recommended):
e HOME > Administration
e From Administration screen, press SHUTDOWN navigation button at bottom of screen
e CONFIRM SHUTDOWN will appear. Press CONFIRM SHUTDOWN on touch screen

Forced Shutdown (allowed, but not recommended for shutdowns under normal conditions):
e Press & hold Power Button (See Figure 1-3) for 6 seconds until system powers down
e The NGC-IDU will make a continuous beeping sound. This is nothing to be concerned about.
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2.2 TOUCH-SCREEN SCREEN & KEYS BREAKDOWN

There are a number of keys, buttons, and key/button types that are regularly encountered while using the
NGC-IDU. Table 2.1 provides a basic rundown of what these keys/buttons are, where they are located, and (if
applicable) how they may be used.

TABLE 2.1: TOUCH SCREEN IcONS & BuTtTTONS

Image Name Description

E— HOME Go to HOME screen (Main Menu)

= (Bottom Button Ribbon)
SCREEN BACK ARROW Go BACK to previous screen
(Bottom Button Ribbon)
PAGE BACK ARROW Go BACK to previous page (PAGE NAVIGATION ONLY: will
(left side of screen) not navigate away from screen, which remains the same)
PAGE FORWARD ARROW Go FORWARD to next page (PAGE NAVIGATION ONLY:
(right side of screen) will not navigate away from screen, which remains the same)

These rectangular blue buttons are found at bottom of the

NAVIGATION BUTTONS screen. These allow you to jump to a different screen. i.e.,

(Bottom Button Ribbon) pressing the example button would take you to the
CURRENT FAULTS/CONDITIONS screen.

ACTION BUTTONS These buttons are located at the side of the screen (usually

(commonly appear on either side of the left side), and offer user actions. For example, the
screen, commonly in grey margins)  provided image would be for a “Log On” action.
These buttons commonly appear to the right side of screens,
when applicable. They change from a darker to lighter shade
RADIO BUTTON (GREEN) of Green when selected.

Delta

These buttons are commonly found at the bottom of the

screen, in the same location (and usually in place of)
RADIO BUTTON (GREY) Navigation Buttons. And like Navigation Buttons, they are

also usually arranged in a Button Ribbon.

Denotes that a USB device is currently plugged in to the
USB ICON NGC-IDU USB port. When present, this icon normally

appears in the upper right hand corner of the screen.

@l e § o on

"SABen This button type is a scroll device that may be used to toggle
between certain related screens. It can be used by touching
Go Pos TOGGLE BUTTON the above or below screen options (the center is your current
=iy screen).
The 3-Way Rocker consists of the following elements:
+ e Rocker text from top to bottom: Name of field, units (if
Ref Lvi applicable) and value.
(45) o Top third of rocker or ‘+’: Press to increment value or
-30 3-WAY ROCKER through list of values.
_ ¢ Bottom third of rocker or *-": Press to increment value or

through list of values.
e Middle third of rocker: Press to bring up keyboard or list
box to edit value.

NOTE: Tapping many of the graphics that appear on the NGC-IDU touch screen may redirect you to a related screen or
allow you to “zoom in” on a particular field. For example, if a view of the Az Plot is shown on an area of the screen,
tapping it will take you to the Az Plot screen.
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2.2.1 STATUS BAR BREAKDOWNS

FIGURE 2-3A: STATUS BAR (POL DRIVE PRESENT)

# ltem Description
1 Tracking LED On (light blue) if antenna is tracking satellite.
Off (dark blue) if antenna is not tracking.
2  Satellite Quick Current Satellite (i.e. satellite that according to the sat table is related to the current
Menu coordinates). If the current coordinates do not correspond to a bird this field will be blank. Tap to
open dropdown Quick Menu (see Section 2.2.3).
3 Az Current Azimuth or “ODU?” if ODU is disconnected
4 El Current Elevation or “ODU?” if ODU is disconnected
5 Pol Current Pol or “NA” if antenna does not have Pol drive or “ODU?” if ODU is disconnected
6 Signal Current signal strength
7 Mode Will show as Local, Remote, or Handheld. All configuration functions are available in Local, while
most are disabled in other modes. Remote mode is only used if the SNMP agent is being
utilized. Handheld cannot be chosen. It will appear when handheld unit is plugged into the ODU.
8 Hardware Faults llluminates RED for Hardware faults. Pressing it will take you to the Current Faults screen.
9  Network Faults llluminates RED for Network faults. Pressing it will take you to the Current Faults screen.
10 User Faults llluminates RED for User faults. Pressing it will take you to the Current Faults screen.
11 Connectivity to Shows status for SCP connection, illuminated as either GREEN for connected or RED for not
SCP (LED) connected
3 4 5 0_0_9
@ Az Az 20517601 48.600 (" signal -0.2dB |[OCAL 7 ©
FIGURE 2-3B: STATUS BAR (POL DRIVE NOT PRESENT)
#  ltem Description
1  Tracking LED On (light blue) if antenna is tracking satellite.
Off (dark blue) if antenna is not tracking.
2  Satellite Quick Current Satellite (i.e. satellite that according to the sat table is related to the current
Menu coordinates). If the current coordinates do not correspond to a bird this field will be blank. Tap to
open dropdown Quick Menu (see Section 2.2.3).
3 Az Current Azimuth or “ODU?” if ODU is disconnected
4 El Current Elevation or “ODU?” if ODU is disconnected
5  Signal Current signal strength
6 Mode Will show as Local, Remote, or Handheld. All configuration functions are available in Local, while
most are disabled in other modes. Remote mode is only used if the SNMP agent is being
utilized. Handheld cannot be chosen. It will appear when handheld unit is plugged into the ODU.
7 Hardware Faults llluminates RED for Hardware faults. Pressing it will take you to the Current Faults screen.
8 Network Faults llluminates RED for Network faults. Pressing it will take you to the Current Faults screen.
9 User Faults llluminates RED for User faults. Pressing it will take you to the Current Faults screen.
10 Connectivity to Shows status for SCP connection, illuminated as either GREEN for connected or RED for not

SCP (LED) connected
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2.2.2 HOME SCREEN BREAKDOWN

Signal 1.3 dB IL[;.:AL 4

Main Menu

20110718 18:53:34 UTC

o Administration
o Configuration

FIGURE 2-4: HOME (MAIN MENU) SCREEN

Administration = Go to Administration screen

# ltem Description

1 Status Bar See Figures 2-3a — 2-3b for detailed description of Status Bar types
2 Status Go to Detailed Status screen

3 Operations Go to Operations Menu screen

4

5

Configuration  Go to Controller Configuration Menu screen

2.2.3 Quick MENU BREAKDOWNS

The NGC-IDU user interface offers two “Quick Menus,” which can be accessed from most screens to jump
to different screens or satellites without having to navigate from the Home Page. The first is the Navigation
Quick Menu, which can be accessed by touching the Screen Title Icon and provides a list of screens. The
second is the Satellite Quick Menu, which can be accessed by pressing Iltem #2 in the Status Bar

(Figure 2-3a or 2-3b).

® ANIKFZ |Az 205.176°|E1  48.600 (" signa -0.2dB |local £
0 Main Menu
2011/07/18 20:37:48 UTC

&) Administration

@ Advanced Movement

& Az vs. El Plot

& Azimuth Rgy

@ Band Table

: ®Baseline
chn Rcvr Track Cfg

P .
(8 Beacon Display
@Beacon Plot

FIGURE 2-5: NAVIGATION QUICK MENU

# Item Description
1 Screen Title Icon Touching this icon will open the Navigation Quick Menu
2 Navigation Quick Menu Once opened, you may jump to any screen by simply selecting it from the list. In

order to choose a screen, be certain to keep your finger pressed on the desired
section for a moment (this is done in order to prevent accidental selection)
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€2 ) 205161 [E1 48.600° signal -0.5dB |LOcAL & 0@

IACTS : .
ANIK F2
ANIK F3
DIRECT™¥0 —
GALAXY 28 (G- Stalus
GSTAR 1 —
Galaxy-16 Operations
LES 9

Administration

Configuration

FIGURE 2-6: SATELLITE QuUick MENU

# ltem Description
1 Satellite Indicator (on Status Bar)  Press here to open the Satellite Quick Menu
2 Satellite Quick Menu Once opened, you may immediately change the Current Satellite by simply

selecting it from the list. In order to choose a satellite, be certain to keep your
finger pressed on the selection for a moment (this is done in order to prevent
accidental selection).

2.3 ACCESS LEVELS

The NGC-IDU programming includes a basic security model of decreasing privilege. Each security level except
monitor is identified by a password. When logging in, the user does not have to supply the intended level. For
this reason, the passwords have to be unique for each level.

The four levels are Installer, Customer Administrator, Customer User, and Monitor.

TABLE 2.2 SECURITY AGCGCESS LEVELS

Security Level Summary Modification Privileges Data View Privileges
Installer Super user. Installed and Can modify installation parameters such as None
commissions antenna. networking, pedestal configuration, loop control,
redundancy configuration, etc.
Customer Power user. Tunes Can modify everything lower levels can modify Cannot see higher
Admin system. plus tracking parameters and satellite definitions  level passwords
Customer Typical user. Maintains Can modify volatile satellite data, antenna Cannot see installer-
User data sets, watches system. positions and current satellite; can move antenna, privileged data
trigger redundancy
Monitor Locked system Almost none Highly limited

(There is one additional security level, Administrator, which is not covered by this document. This is the ASC
Signal proprietary mode. It cannot be accessed by customers because it may be used to change the system
serial number. Otherwise, it is identical to Installer.)

Path: HOME - Administration - User Mgmt.

The Installer password cannot be changed, and is locked as JFQB23.
The user changes the security level from the following path:

Path: HOME - Administration - press “Log On” action button
Security levels are persistent and survive power cycling.

The choice of what security level in which to leave the system is up to the discretion of customer. ASC Signal
recommends choosing a level that best fits the specific circumstances and preferences of the Earth Station.
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2.4 GENERAL FEATURES OF THE TOUCH-SCREEN

The following sections will cover some of the general user features of the NGC-IDU, such as the Screen Saver
and shortcuts provided by the Front Panel Keyboard.

2.4.1 SCREEN SAVER
Path: HOME (Main Menu) > Administration - Settings

The above path will take navigate to the TPU Settings screen, where selections can be made between the
Screen Saver settings (“ON” or “OFF”).
NOTE: the NGC-IDU touch screen does not develop “screen burn,” as one might experience with a CRT screen saver.
LCDs do not “burn in.” The NGC-IDU can develop temporary “memory” at times, which may resemble screen burn.
However, this is not permanent and will wear off in a short period of time.

Keep the following points in mind regarding the NGC-IDU Screen Saver:

e The default setting for the Screen Saver is “OFF”

o The Screen Saver will activate after 15 minutes of not using the TPU (touch screen)

e Screen Saver can be deactivated at any time by simply touching the TPU screen or pressing any
key/button on the front panel keypad

o The Screen Saver actually alternates between two screens: Status (Figure 2-7a) and Current Fault
Summary (Figure 2-7b) screens

Currently tracking ANIK F2 at 2011/07/20 17:38:13 UTC

FIGURE 2-7A: SCREEN SAVER 1 (STATUS SCREEN)

¥ amKF2 |Az 205.034°[E1 48705 signal 0.3 dB |LOCAL

Current Fault Summary

@ @ Indoor Equipment Faults
@ @ Outdoor Equipment Faults
@ @ Auxiliary Equipment Faults

& ® Latched Indoor Equipment Faults

@& @ Latched Outdoor Equipment Faults

& ® Latched Auxiliary Equipment Faults

FIGURE 2-7B: SCREEN SAVER 2 (CURRENT FAULT SUMMARY SCREEN)
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2.4.2 KEYBOARD SHORTCUTS

In addition to the TPU touch screen interface, the NGC-IDU also comes equipped with a physical keyboard

(found on the IDU front panel). These buttons provide the user with shortcuts to various screens and/or
functions of the NGC-IDU, as explained below in Figure 2-8.

FIGURE 2-8: NGC-IDU KEYBOARD

#  ltem Description

1 Fault Pressing this will take you to the Current Faults/Conditions screen

2 Standby Takes you to the Movement screen

3 Signal Takes you to the Spec An screen (if installed). This LED will grow brighter as signal strength

increases and dimmer as the signal decreases.

4  Tracking Takes you to the Tracking screen

5 GOTO Takes you to the GoTo Satellite screen

6 LCL/REM Toggle between Local and Remote modes

7 Jog Mode Activate Jog Mode (Blue=OFF, Green=0ON)

8 Back Arrow Return to previous screen

9 HOME Go to the HOME (Main Menu) screen

10 CW (+) Jog Pol Clockwise (increase Pol value)

11 CCW (-) Jog Pol Counterclockwise (decrease Pol value)

12 Jog Screen Go to Jog screen

13 ElUp Jog Elevation UP

14 El Down Jog Elevation DOWN

15 Az CCW Jog Azimuth Counterclockwise

16 AzCW Jog Azimuth Clockwise

17 Number Pad  Used to input numeric values. In Jog Mode, use these to input Jog Speed: from 1=10%

(0-9) (slowest) to 9 = 90% (fastest). Note that choosing 0 = 0% Jog Speed, meaning the antenna
will not jog

18 Delete Delete selected field or value

19 Enter Accept input of selected field or value

20 Power Button Used to power ON/OFF the NGC-IDU
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2.5 CHECKING STATUS

The following sections deal with system status screens for the TPU of the NGC-IDU.

2.5.1 DETAILED STATUS
Path: HOME - Status

There are a number of main detailed status screens (Figures 2-9a to 2-9d), and an additional screen
exclusive to SRT systems (Figure 2-9e). These screens provide status information that helps the user
understand the state of the system.

) 20110718 1853839 UTC

205172 °Trach Mode

43.014° N @GPS Status

96.681° W mGPS Quality

199.100 m @ GPS Sat Count

FIGURE 2-9A: DETAILED STATUS 1

# Item Description

1 Azimuth Current Az angle. Same as status at top of screen & displayed in global coordinates

2 Elevation Current El angle. Same as status at top of screen & displayed in global coordinates

3 Polarization Current Pol angle. Same as status at top of screen & displayed in global coordinates

4 Latitude Latitude of station on Earth. May/may not be editable depending on configuration. If system is
“fixed” station, they usually can be edited. If “mobile” they cannot be edited, as they are
supplied by the GPS. If GPS is provisioned on fixed system, fields will appear as editable, but
editing them will not accomplish anything as the GPS reading will override any entered value.
NOTE: Unless program tracking, it is not necessary to enter site’s exact latitude & longitude. However, NGC system
automatically calculates many satellite look angles if the site’s exact latitude & longitude is entered.

5 Longitude Longitude of the station on the surface of Earth
NOTE: If you change latitude & longitude, look angles & Pol will be recalculated!

6 Altitude Altitude of the station on the surface of Earth

7 Track Mode Displays currently selected track mode. Pressing it brings up a screen which allows selection of
various Track Mode functionalities

8 Track State Indicates the compass reading.

9 Heading This displays the True Heading, which corresponds to 0 degrees for platform Azimuth

10 GPS Status AS-1 fault status is reported here (not used in fixed antennas, and status will display as “fixed”)
Possible values: No data from dev, no satellite fix, or fixed

11  GPS Quality AS-1 quality is reported here (not used in fixed antennas). Possible values: good, marginal, or
none

12 GPS Sat Count GPS satellite count is reported here (not used in fixed antennas). Range: 0 to 12

13  Back Arrow Return to previous screen

14  Home Return to HOME screen

15 Diagnostics Go to Diagnostics screen

16  Faults Go to Current Faults/Conditions screen

17  Tracking Go to Track Status screen
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signal -0.2 dB |LOCAL 7

Detailed Status

201109718 18s1eUTe

€@ = scrstorage

o Scan El Offset

o Scan Pass Count

FIGURE 2-9B: DETAILED STATUS 2

# ltem Description

1 SCP Storage Amount of storage capacity currently ???

2 Roll This displays the angle of the kingpost side-to-side—typically, around a vector pointing straight
out from 180 degrees. Usually, this is set to 0.0

3 Pitch This displays the angle of the kingpost side-to-side—typically, around a vector pointing straight
out toward 90 degrees

4 Scan El Offset Displays the distance between raster scans during acquisition assist. Parameter is used by

TriFold® antennas only. Automatically calculated from 3dB beamwidth
5 Scan Pass Count  Displays max number of raster scans during acquisition assist. Parameter is used by TriFold®
antennas only. Automatically calculated from 3dB beamwidth

® anikrz Jaz 205.187°|E1 48.611° { signai -05d8 |local 2 8 =B

2011/07/18 18:54:51 UTC

@ ) Detailed Status

0 Compass Fit

FIGURE 2-9G: DETAILED STATUS 3

# Item Description

1 Compass Fault Indicates whether or not the compass (if equipped) is operational

NOTE: This field may or may not be editable depending on system configuration; generally speaking, if the system is a
“fixed” station it can be edited, and if a system is “mobile” it cannot be edited as it is supplied by the GPS. If a GPS is
provisioned on a fixed system, the field appears as editable, but editing them will not accomplish anything as the GPS
reading will override any entered value.
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® anikrz Az 205.180°|E1  48611° signal -0.8 dB |LocAL 2= = B

.

@) Detailed Status
SO

=3 2011/07/18 18:54:56 UTC

(null)

FIGURE 2-9D: DETAILED STATUS 4 (NO SRT PRESENT)

# ltem Description
1 SRT Status  The current status of the SRT. If an SRT is present in your system, this will be indicated
here (in the above example, note that the SRT is shown as “null” ... this means the system

in question does NOT have an SRT)

2 SRT X Limit See Figure 2-9e

3 SRTY Limit See Figure 2-9e

4 Az Limit Azimuth limit engaged, and what type (Hard or Soft, Off = limit not engaged)
5 ElLimit Elevation limit engaged, and what type (Hard or Soft, Off = limit not engaged)

NOTE: See APPENDIX C, Table C.3 for Axis Limit Conditions

‘ ANIK F2 IAZ 205.147° [EI 48.616° } Signal -0.5dB TLOCAL AR '

@ Detailed Status

w 2011/07/08 19:29:41 UTC

operational oAz Limit

off eEI Limit

off

FIGURE 2-9E: DETAILED STATUS 4 (SRT PRESENT)

# ltem Description

1 SRT Status The current status of the SRT (for SRT systems only)

2 SRT X Limit X axis limit engaged, and what type (Hard or Soft, Off = limit not engaged)

3 SRTY Limit Y axis limit engaged, and what type (Hard or Soft, Off = limit not engaged)

4 Az Limit Azimuth limit engaged, and what type (Hard or Soft, Off = limit not engaged)
5 El Limit Elevation limit engaged, and what type (Hard or Soft, Off = limit not engaged)

NOTE: See APPENDIX C, Table C.3 for Axis Limit Conditions
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2.5.2 FAULTS AND FAULT LOGS
Path: HOME - Status - Faults

‘ MH Az 179.939 IEI il -_ Signal -16.0

@ Current Faults/Conditions

.au"l.l tive
w @ Low signal alarm |% Low Signal Alarm
& SRAT X reading ad]

FIGURE 2-10:. CURRENT FAULTS/CONDITIONS SCREEN

# ltem Description
1 ACO Alarm Cut off. Pressing this causes all active alarms to be acknowledged.
2 Clear Latched Clear all displayed faults in Latched Faults Column
3 Active LEDs & Column List of all active (unacknowledged) alarms
4 Latched LEDs & Column  List of all alarms registers since last Clear Latched
5 ACO LEDs & Column List of all active acknowledged alarms
6 Get Archives Jump to Retrieve Archives screen
7 Flush Archives Go to Flush Archives screen
8 History Go to Event History screen
Path: HOME - Status - Faults - History
¥ anikr2 laz 170.939°[E1  48.602° signal -16.0 dB [LOCAL J& =
@ Event History
2011/07/08 19:36:51 UTC
A Message o Flagse !
n 2011/07/0819:30:03  Low Signal alarm SET Min
2011/07/0519:50:54  SRT Az Pos Lost CLR Maj
A 2011/07/0519:48:45  SRT Az Pos Lost SET Maj
2011/07/04 15:17:58  SRT El Pos Lost CLR Min
ﬁ 2011/07/04 15:17:51 SRT El Pos Lost SET Min
2011/06/2919:08:27 SRT Az Pos Lost CLR Maj
A 2011/06/2919:08:24  SRT Az Pos Lost SET Maj
2011/06/29 19:08:21 SRT Az Pos Lost CLR Maj
FIGURE 2-11: EVENT HISTORY SCREEN
# ltem Description
1 Clear Table Clear all displayed events from Event History Table
2 Warning Column Icon here indicates this alarm is major or minor and active: BLUE = minor, RED = major
3 Time This column displays date and time of event. Sortable.
4 Message Column  Message explains type of event
5 Flags SET = set, CLR = Clear, Min = Minor, Maj = Major, Cri = Critical, Info = Informational
6 Scroll Bar Navigate up and down list of events. Also can be done by dragging finger across screen
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2.5.3 DIAGNOSTICS
Path: HOME - Status - Diagnostics

The Diagnostics screens, reached from Detailed Status and then Diagnostics, are useful for isolating the
root causes of any problems and parameters that are not reasonably grouped as other items.

The main screen shows some general information and provides several action and navigation buttons.

® amKrEz Az 205.173°[E1  4s.608 Signal -0.5 dB |LOCAL 7§

OCab Temp 5

@Dlagnostlcs
0°

ostop Cmd no estop

eAz Fault cleared OSRT Temp. 47°C

eEI Fault cleared e)( Axis Fault SW lock

GYAxis Fault SW lock

FIGURE 2-12: DIAGNOSTICS SCREEN

# ltem Description
1 Cabinet Temperature = Current measured temperature in the ODU
2 Az Faults These two fields show various fault situations as follows:
El Faults e Cleared: fault has been cleared.
Pol Faults (not shown, e Timeout: movement took longer than normal due to a problem or obstruction
but will be displayed if « Overcurrent: movement caused current draw more than normal due to some
a Pol drive is installed)  problem or obstruction
¢ Interlock: movement prohibited due to an open interlock
o Feedback Failure: resolver failure / problem is present
e Comm Bus Fault: Communication Bus failure indicated
e Maintenance Mode: system is in Maintenance Mode
3  Stop Command Indicates an ESTOP switch (option) has been activated. If ESTOP switch has been
activated on the ODU system, “ESTOP” will be displayed as well.
4  SRT Temperature (SRT systems ONLY) Monitored temperature of the SRT, in degrees Celsius
5 X Axis Fault Displays any current X Axis faults in the SRT (if present)
6 Y Axis Fault Displays any current Y Axis faults in the SRT (if present)
7  Spectrum Analyzer Relays any internal problems with spectrum analyzer subsystem
Status
8 Key Test Used to access function check for Front Panel Keypad or keyboard plugged into
the unit
9 KB Reset Resets the keyboard
10 VF Drives Jumps to diagnostic screen providing extremely detailed information from the VFD

(see Section 2.5.4)

NOTE: Depending on the options and/or hardware of the system in question, this screen may display additional fields that

are not shown in the above figure (i.e. Pol Fault, Z Axis Fault, etc.)
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2.5.4 VFD SCREENS
Path: HOME - Status - Diagnostics > VF Drives

The VF Drives screen,

reached from Detailed Status and then Diagnostics, offers a series of pages

allowing access to various parameters and fields related to the Variable Frequency Drive

¥ AniKF2 Az 191.404°[EI 48605 signal -16.0 dB |LOCAL )X 2 &9

o VFD Count

9 Az 1 VFD Product ID Yaskawa V1000

9 Az 1 VFD Link Status unreported

9 Az 1 Freq Ret 13.270 Hz

FIGURE 2-13A: VFD MAIN SCREEN 1

# ltem Description
1 VFD Count Number of Variable Frequency Drives present in the system
2 Az 1 VFD Product ID Manufacturer product ID of the Azimuth 1 VFD
3 Az 1VFD Link Status  Status of the Az 1 VFD Serial Link: reported = present; unreported = NOT present.
4 Az 1 DC Volts DC Voltage of the Azimuth 1 VFD
5 Az 1 Freq Ref External reference signal used to generate the Az 1 VFD Output Frequency
6 Inverter Jump to VFD Inverter Status screen (see Section 2.5.4.1)
7 Faults Jump to VFD Fault Contents screen (see Section 2.5.4.2)
8 Input Jump to Input screen (see Section 2.5.4.3)
9 Drives Jump to VFD Drive Status screen (see Section 2.5.4.4)
© AnikFz Az 100.728°[El 48605 signal -16.0 dB |LOCAL ¥ £

OAZ 1 Output Freq 13.27 Hz

© Az 1 Motor current 772mA

OAZ 1 Temperature ==-°C

FIGURE 2-13B: VFD MAIN SCREEN (PAGE 2)

# ltem Description
1 Az 1 Output Freq Frequency/Speed at which the Az 1 VFD motor is commanded to move, measured in Hz
2 Az 1 Motor Current Amount of electrical current used by the Az 1 VFD motor, measured in mA
3 Az 1 Temperature Monitored temperature of the Az 1 VFD in degrees Celsius
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‘ ANIK F2 |Az 190.263 rEI 48.605° Signal -16.0 (’BILOCAL)’.‘{'_.,_: 7 |'

? Variable Frequency Drives
N\

OEI VFD Product ID Yaskawa V1000
eEI VFD Link Status unreported
eEI DC Volts 302V

OEI Freq Ref 0.000 Hz

FIGURE 2-13c: VFD MAIN ScREEN (PAGE 3)

# ltem Description
1 EI'VFD Product ID Manufacturer product ID of the Elevation VFD
2 EI'VFD Link Status Status of the EI VFD Serial Link: reported = present; unreported = NOT present.
3 EIDC Volts DC Voltage of the Elevation VFD
4 El Freq Ref External reference signal used to generate the El VFD Output Frequency
¥ anKF2 |Az 180.872°[E1  48.605° signal -16.0 dB |LOCALY* B )
3 . .
Varlable Frequency Drives
o El Output Freq
9 El Output Curr
9 El Temperature
FIGURE 1-13D: VFD MAIN SCREEN (PAGE 4)
# Item Description
1 El Qutput Freq Frequency/Speed at which the El VFD motor is commanded to move, measured in Hz
2 El Motor Current Amount of electrical current used by the EI VFD motor, measured in mA
3 El Temperature Monitored temperature of the Elevation VFD in degrees Celsius
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2.5.4.1 VFD INVERTER STATUS SCREENS

Path: HOME - Status - Diagnostics - VF Drives - Inverter

¥ anikrF2 |z 18s.614° B

09 Az 1 Inv Operating

OQAZ 1Inv Reverse
QTAZ 1 Inv Drive Init Done

oeAz 1 Inv Error Sum Bit

48.605 signal -16.0 dB [locaL ¥ 2 =

B\ VED Inverter Status

0 @ Az 1 Inv MF Output2 On
e @ Az 1 Inv MF Output3 On
Q @ Az 1 Inv MF PHC Output3

@O Az 1Inv MF PHC Output4

ee Az 1Inv Drive Setup Error @ @ Az 2 Inv Operating

QQAZ 1 Inv MF Output1 On

@ @ Az 2 Inv Reverse

10f3

FIGURE 2-14A: VFD INVERTER STATUS 1

# Item Description
1 Az 1 Inv Operating Indicates whether the Az 1 VFD is operating
2 Az 1 Inv Reverse Indicates whether the Az 1 VFD motor is moving in the reverse direction
3 Az 1 Inv Drive Init Done Indicates whether the Az 1 VFD Drive has been initialized
4 Az 1 Inv Error Sum Bit Indicates a fault within the Az 1 VFD
5 Az 1 Inv Drive Setup Error  Data Setting error has occurred somewhere in the Az 1 VFD
6 Az 1 Inv MF Output1 On Terminal MA/MB-MC contact output
7 Az 1 Inv MF Output2 On Photocoupler output 1
8 Az 1 Inv MF Output3 On Photocoupler output 2
9 Az 1 Inv MF PHC Output3  G7 only: Photocoupler output 3 (V1000: reserved)
10 Az 1 Inv MF PHC Output4  G7 only: Photocoupler output 4 (V1000: reserved)
11 Az 2 Inv Operating Indicates whether the Az 2 VFD is operating
12 Az 2 Inv Reverse Indicates whether the Az 2 VFD motor is moving in the reverse direction
% anikr2 Az 188175°lE1 48605 signal -16.0 dB [LocaL & @ /=
@VFD Inverter Status
oQAz 2 Inv Drive Init Done os Az 2Inv MF PHC Output3
Oerz2mverrorsumeit @ e Az 21nv MF PHE Outputa
es Az 2 Inv Drive Setup Error os El Inv Operating
oQAz 2 Inv MF Output1 On @ @ El Inv Reverse
OQAZ 2 Inv MF Output2 On m @ El Inv Drive Init Done
ogAz 2 Inv MF Qutput3 On @ @ El Inv Error Sum Bit
FIGURE 2-14B: VFD INVERTER STATUS (PAGE 2)
# ltem Description
1 Az 2Inv Drive Init Done Indicates whether the Az 2 VFD has been initialized
2 Az 2 Inv Error Sum Bit Indicates a fault within the Az 2 VFD
3 Az 2 Inv Drive Setup Error Data Setting error has occurred somewhere in the Az 2 VFD
4 Az 2 Inv MF Output1 On Terminal MA/MB-MC contact output
5 Az 2 Inv MF Output2 On Photocoupler output 1
6 Az 2 Inv MF Output3 On Photocoupler output 2
7 Az 2 Inv MF PHC Output3 G7 only: Photocoupler output 3 (V1000: reserved)
8 Az 2 Inv MF PHC Output4 G7 only: Photocoupler output 4 (V1000: reserved)
9 ElInv Operating Indicates whether the El VFD is operating
10 ElInv Reverse Indicates whether the EI VFD motor is moving in the reverse direction
11 El Inv Drive Init Done Indicates whether the El VFD Drive has been initialized
12 El Inv Error Sum Bit Indicates a fault within the El VFD
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¥ amikr2 Az 187658°lE1 48605 signal -16.0 dB |Local % 2=

%;VFD Inverter Status

09 El Inv Drive Setup Error

99 El Inv MF Outputi On
es El Inv MF Output2 On
09 El Inv MF Output3 On

es El Inv MF PHC Output3

eg El Inv MF PHC Output4

30f3

FIGURE 2-14c: VFD INVERTER STATUS (PAGE 3)

Item Description

OO, WNRP[H

El Inv Drive Setup Error  Data Setting error has occurred somewhere in the El VFD
El Inv MF Output1 On Terminal MA/MB-MC contact output

El Inv MF Output2 On Photocoupler output 1

El Inv MF Output3 On Photocoupler output 2

El Inv MF PHC Output3  NOT USED in EI VFD

El Inv MF PHC Output4  NOT USED in EI VFD

2.5.4.2 VFD FAULT CONTENTS SCREENS
Path: HOME - Status - Diagnostics - VF Drives - Faults

¥ aukrz laz 185264 [E1 486020 ) signal -16.0 dB |LOCAL % 2=
@VFD Fault Contents

o @ Az 1 Motor Rated Current 09 Az 1PID Feedback ref
e @ Az 1 Main Circuit OV Os Az 1 External Fault
o @ Az 1 Drive Overload og Az 1 Hardware Fault
0 @ Az 1 Drive Overheat @e Az 1 Motor Overload

9 @ Az 1 Brake Trans Overheat @e Az 1 Speed fault

0 @ Az 1 Fuse blown 09 Az 1 Main Circuit UV

1ofd

FIGURE 2-15A: VFD FAULTS CONTENTS 1

# ltem Description

1 Az 1 Motor Rated Current Az 1 Overcurrent or Ground fault reported
2 Az 1 Main Circuit OV Az 1 Main Circuit Overvoltage fault

3 Az 1 Drive Overload Az 1 Drive Overload Fault

4 Az 1 Drive Overheat Az 1 Drive Overheat Warning fault

5 Az 1 Brake Trans Overheat Az 1 Dynamic Braking Transistor fault

6 Az 1 Fuse Blown Az 1 Blown Fuse reported

7 Az 1 PID Feedback ref Az 1 PID Feedback Loss fault

8 Az 1 External Fault Az 1 External fault reported

9 Az 1 Hardware Fault Az 1 Hardware fault reported

10 Az 1 Motor Overload Az 1 Motor Overload fault

11 Az 1 Speed Fault Az 1 Overspeed or Excessive Speed Deviation fault
12 Az 1 Main Circuit UV Az 1 Main Circuit Undervoltage fault
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¥ amikrz Az 185.348°[E1 48602 signal -16.0 dB |LOCAL & =)

@VFD Fault Contents

09 Az 1 Power Problem 09 Az 2 Drive Overload

69 Az 1 Output Phase Open 0! Az 2 Drive Overheat

oeAz 1 Modbus Error 09 Az 2 Brake Trans Overheat

oe Az 1 Op Disconnected @! Az 2 Fuse Blown

e! Az 2 Motor Rated Current 09 Az 2 PID Feedback Ret

09 Az 2 Main Circuit OV @9 Az 2 External Fault

20of4

FIGURE 2-15B: VFD FAuULTS CoONTENTS (PAGE 2)

Iltem

Description

Az 1 Power Problem

Az 1 Output Phase Open
Az 1 Modbus Error

Az 1 Op Disconnected
Az 2 Motor Rated Current
Az 2 Main Circuit OV

Az 2 Drive Overload

Az 2 Drive Overheat

Az 2 Brake Trans Overheat
Az 2 Fuse Blown

Az 2 PID Feedback ref
Az 2 External Fault

PR e
SEB©oNoab~wNP|H#

Az 1 Power Supply Undervoltage or Soft Charge Circuit fault
Az 1 Output Phase Loss

Az 1 Modbus Communication error

Az 1 Operator Connection Fault

Az 2 Overcurrent or Ground fault reported
Az 2 Main Circuit Overvoltage fault

Az 2 Drive Overload Fault

Az 2 Drive Overheat Warning fault

Az 2 Dynamic Braking Transistor fault

Az 2 Blown Fuse reported

Az 2 PID Feedback Loss fault

Az 2 External fault reported

¥ anikrz |az 1sa650°lE1 48602 signal -16.0 dB [LocALY* 0 =

@ VFD Fault Contents

09 Az 2 Hardware Fault og Az 2 Modbus Error

99 Az 2 Motor Overload 09 Az 2 Op Disconnected

QQAZ 2 Speed Fault ee El Motor Rated Current

09 Az 2 Main Circuit UV @Q El Main Circuit OV

09 Az 2 Power Problem @e El Drive Overload

09 Az 2 Output Phase Open @9 El Drive Overheat

3ofd

FIGURE 2-15c: VFD FAuULTS CONTENTS (PAGE 3)

Item

Description

Az 2 Hardware Fault
Az 2 Motor Overload
Az 2 Speed Fault

Az 2 Main Circuit UV
Az 2 Power Problem
Az 2 Output Phase Open
Az 2 Modbus Error

Az 2 Op Disconnected
El Motor Rated Current
El Main Circuit OV

El Drive Overload

El Drive Overheat

o il
REBoo~NouswN P |#*

Az 2 Hardware fault reported

Az 2 Motor Overload fault

Az 2 Overspeed or Excessive Speed Deviation fault
Az 2 Main Circuit Undervoltage fault

Az 2 Power Supply Undervoltage or Soft Charge Circuit fault
Az 2 Output Phase Loss

Az 2 Modbus Communication error

Az 2 Operator Connection Fault

El Overcurrent or Ground fault reported

El Main Circuit Overvoltage fault

El Drive Overload fault

El Drive Overheat Warning fault
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¥ anikrz Az 18a.203°|E1 48602 signal -16.0 dB |Local % 2=

@ VFD Fault Contents

09 El Brake Trans Overheat 09 El Speed Fault

99 El Fuse blown 09 El Main Crcuit UV
Qe El PID Feedback Ret Qe El Power Problem
09 El External Fault @e El Output Phase Open

e-‘! El Hardware Fault @e El Modbus Error

e‘! El Motor Overload @e El Op Disconnected

40ofd4

FIGURE 2-15D: VFD FAULTS CONTENTS (PAGE 4)

# ltem Description

1 ElBrake Trans Overheat EIl Dynamic Braking Transistor fault

2 El Fuse Blown El Blown Fuse reported

3 ElIPID Feedback ref El PID Feedback Loss fault

4  El External Fault El External fault reported

5 El Hardware Fault El Hardware fault reported

6 El Motor Overload El Motor Overload fault

7 El Speed Fault El Overspeed or Excessive Speed Deviation fault
8 El Main Circuit UV El Main Circuit Undervoltage fault

9 El Power Problem El Power Supply Undervoltage or Soft Charge Circuit fault
10 El Output Phase Open El Output Phase Loss

11 El Modbus Error El Modbus Communication error

12 El Op Disconnected El Operator Connection Fault

2.5.4.3 VFD INPUT SCREENS
Path: HOME - Status - Diagnostics - VF Drives - Input

¥ anikrFz |az 182912 48,602 Signal -16.0 dB'LOCAL_)a{ P 2 "

@VFD Input

o!AZ1S10n 0‘!AZ1STOn

eeAz1820n 62AZ1SBOn
02#\21330n oQAZ1590n

09AZ1S40n ®9Az13100n

69A21S50n msAz1S110n

GSAZ1SGOn @QAZ1S12OH

1of3

FIGURE 2-16A: VFD INPUT 1

Item Description

Az 1S10n Az 1 VFD Terminal S1 closed
Az 1 S2 On Az 1 VFD Terminal S2 closed
Az 1 S3 On Az 1 VFD Terminal S3 closed
Az 1 S4 On Az 1 VFD Terminal S4 closed
Az 1 S5 0On Az 1 VFD Terminal S5 closed
Az 1 S6 On Az 1 VFD Terminal S6 closed
Az 1 S7 On Az 1 VFD Terminal S7 closed
Az 1 S8 On Az 1 VFD Terminal S8 closed
Az 1S9 On Az 1 VFD Terminal S9 closed
Az1S100n Az 1 VFD Terminal S10 closed
Az1S110n Az 1 VFD Terminal S11 closed
Az18120n Az 1 VFD Terminal S12 closed
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¥ amikrz Az 1825030 ||

o!AZZS1 Oon

eSAZ 2520n

OQAZ 2830n

OQAZ 284 0n
e!AZZSSOn

GQAZZSBOn

eSAZZSTOn
QSAZZSSOn
o!AZ2SBOn
QQAZZS‘IOOH
m9A22S110n

@enz2si20n

FIGURE 2-16B: VFD INPUT (PAGE 2)

# ltem Description

1 Az2S10n Az 2 VFD Terminal S1 closed
2 Az2S20n Az 2 VFD Terminal S2 closed
3 Az2S30n Az 2 VFD Terminal S3 closed
4 Az2S40n Az 2 VFD Terminal S4 closed
5 Az2S50n Az 2 VFD Terminal S5 closed
6 Az2S60n Az 2 VFD Terminal S6 closed
7 Az2S70n Az 2 VFD Terminal S7 closed
8 Az2S80n Az 2 VFD Terminal S8 closed
9 Az2S90n Az 2 VFD Terminal S9 closed
10 Az2S100n Az 2 VFD Terminal S10 closed
11 Az2S110n Az 2 VFD Terminal S11 closed
12 Az2S120n Az 2 VFD Terminal S12 closed

¥ ankF2 |z 1810600 |E1 4ss02 signal -16.0 dB [locAL Y 2= B

© ecision

© ecis20n

@VFD Input

@ ecis7on
@ ecisson
© eEisson
@ ecrisioon

@ eaistion

@ eceisizon

FIGURE 2-160C: VFD INPUT (PAGE 3)

# ltem Description

1 EIS10n El VFD Terminal S1 closed
2 EIS20n El VFD Terminal S2 closed
3 EIS30n El VFD Terminal S3 closed
4 EIS40n El VFED Terminal S4 closed
5 EIS50n El VED Terminal S5 closed
6 EIS6On El VFD Terminal S6 closed
7 EIS7On El VFD Terminal S7 closed
8 EIS80n El VFD Terminal S8 closed
9 EIS9On El VFD Terminal S9 closed
10 EIS100n El VFD Terminal S10 closed
11 EIS110n El VFD Terminal S11 closed
12 EIS12On El VFD Terminal S12 closed
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2.5.4.4 VFD DRIVE STATUS SCREENS

Path: HOME - Status - Diagnostics > VF Drives - Drives

[ 4
@VFD Drive Status

o @ Az 1 Operating
€ & Az 12zerosPD
© @ Az 1 Freq Matched

o @ Az 1 User Spd Matched

© e Az 1 Freq Detected 1

0 e Az 1 Freq Detected 2

Signal 'I-%-.I'.IuEt'l_ocAj_}Ef'__ -

o @ Az 1 Startup Complete
a @ Az 1 Low Voltage

0 @ Az 1 Baseblock

@ @ Az 1 Freq RefFit

0 @ Az 1 Run Cmd Fit

@ @ Az 1 Overtorque

FIGURE 2-17A: VFD DRIVE STATUS 1

# ltem Description
1 Az 1 Operating Az 1 VFD operating
2 Az 1 Zero SPD Az 1 Zero Speed
3 Az 1 Freq Matched Az 1 Speed Agreement
4 Az 1 User SPD Matched Az 1 User Speed Agreement
5 Az 1 Freq Detected 1 Az 1 Frequency Detection 1
6 Az 1 Freq Detected 2 Az 1 Frequency Detection 2
7 Az 1 Startup Complete Az 1 Drive Ready
8 Az 1 Low Voltage Az 1 Undervoltage detected
9 Az 1 Baseblock Az 1 Baseblock detection
10 Az 1 Freq Ref Flt Az 1 Frequency Reference from operator keypad
11 Az 1 Run Cmd Flt Az 1 Run Command from operator keypad
12 Az 1 Overtorque Az 1 Overtorque detected
) 48.602 Signal -16.0 dB [LocAL & @ /=
@VFD Drive Status

o @ Az 1 Freq RefLost 0 @ Az 2 User Spd Matched

© © Az 1 Modbus Error © ® Az 2Freq Detected 1

o @ Az 1 Modbus T/O e @ Az 2 Freq Detected 2

o @ Az 2 Operating @ @ Az 2 Startup Complete

e @ Az 2 Zero SPD m @ Az 2 Low Voltage

o @ Az 2 Freq Matched @ @ Az 2 Baseblock

FIGURE 2-178B: VFD DRIVE STATUS (PAGE 2)

# ltem Description
1 Az 1 Freq Ref Lost Az 1 Frequency Reference Loss detected
2 Az 1 Modbus Error Az 1 Modbus error detected
3 Az 1 Modbus T/O Az 1 Modbus timeout fault
4 Az 2 Operating Az 2 VFD operating
5 Az 2 Zero SPD Az 2 Zero Speed
6 Az 2 Freq Matched Az 2 Speed Agreement
7 Az 2 User SPD Matched Az 2 User Speed Agreement
8 Az 2 Freq Detected 1 Az 2 Frequency Detection 1
9 Az 2 Freq Detected 2 Az 2 Frequency Detection 2
10 Az 2 Startup Complete Az 2 Drive Ready
11 Az 2 Low Voltage Az 2 Undervoltage detected
12 Az 2 Baseblock Az 2 Baseblock detection
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¥ ankFz |az 1700300 |E1 4s. signal -15.9 dB |LocAL* @ =

@VFD Drive Status

@e 2z 2FreqRetFit @ E1 operating
©# Az 2Run cmd Fit ©eE zeroseD

oe Az 2 Overtorque 09 El Freq Matched
09 Az 2 Freq Ref Lost @! El User Spd Matched
© # Az 2Modbus Error @ e £ Freq Detected 1

O 2z 2Modbus T/0 @e El Freq Detected 2

3old

FIGURE 2-17c: VFD DRIVE STATUS (PAGE 3)

# ltem Description
1 Az 2Freq RefFlt Az 2 Frequency Reference from operator keypad
2 Az 2 Run Cmd Flt Az 2 Run Command from operator keypad
3 Az 2 Overtorque Az 2 Overtorque detected
4 Az 2 Freq Ref Lost Az 2 Frequency Reference Loss detected
5 Az 2 Modbus Error Az 2 Modbus error detected
6 Az 2 Modbus T/O Az 2 Modbus timeout fault
7 El Operating El VFD operating
8 El Zero SPD El Zero Speed
9 El Freq Matched El Speed Agreement
10 El User Spd Matched El User Speed Agreement
11 El Freq Detected 1 El Frequency Detection 1
12 El Freq Detected 2 El Frequency Detection 2
¥ amikrz Az 170.939°|E1 48602 signal -16.0 dB [LocAL* 2 &
@VFD Drive Status

@ @ &1 startup Complete @ # E1 Freq RefLost

© @ E1 Low voitage © e E1 Modbus Error

o @ El Baseblock e @ El Modbus T/O

@ @t Freq Ref Fit

©ecEiRuncmdrit

ee El Overtorque

lﬁ[=
FIGURE 2-17D: VFD DRIVE STATUS (PAGE 4)

# ltem Description
1 El Startup Complete  El Drive Ready
2 ElLow Voltage El Undervoltage detected
3 El Baseblock El Baseblock detection
4  El Freq Ref Flt El Frequency Reference from operator keypad
5 EIRun Cmd Flt El Run Command from operator keypad
6 El Overtorque El Overtorque detected
7 El Freq Ref Lost El Frequency Reference Loss detected
8 El Modbus Error El Modbus error detected
9 El Modbus T/O El Modbus timeout fault

7581691_REV D PAGE 57 OF 196



2.6 ADMINISTRATION FuNCTIONS
Path: HOME -> Administration

—

El 48.613 Signal

Admlnistratit::n

o T User Access Lvi admin

e T SCP Version ACSARM.F.46 19

e T TPU Version

'o Goto View 1D:

TPUARM.Fx.369 1980

Enter 1D

FIGURE 2-18: ADMINISTRATION SCREEN

Iltem Description

User Access The current access level, as already described in this manual. The displayed access level is

Level dependent upon which password has been used to access the system.

SCP Version The current used version of SCP software

TPU Version The current used version of TPU software

Goto View ID Many screens have a View Code, which may be entered in this field in order to Shortcut to that
screen. The View Code for any screen can be found in the SCREEN INFO box, which may be
reached by holding down the HOME button for more than 5 seconds.

Log On Pressing this button will bring up the virtual keyboard, allowing you to enter the appropriate
password (unique to access level). Any incorrect passwords entered will be ignored and the most
current access level will remain unchanged.

6 Log Off Pressing this will reduce the Access Level down to “monitor,” which will restrict the user to basic
status information. Also, the menu structure will be limited to general user operations.

7  Sync System Pulls all RAM to permanent memory (used in cases of emergency hardware removal or shutdowns)

8  Shutdown Commence shutdown [“Confirm Shutdown” icon will appear]

9 Update SW Go to Update Software screen

10 Settings Go to TPU Settings screen

11 User Mgmt Go to User Management screen
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2.6.1 UPDATE SOFTWARE SCREEN
Path: HOME - Administration > Update SW

°SW Uipdate Source Internet
BECP SW URL Path fip://10.5.39.27/pub/NG...

eTPU SW URL Path 1/10.5.39.27/pub/NG...

FIGURE 2-19: UPDATE SOFTWARE SCREEN

# ltem Description

1 SW Update Source This field allows you to choose between either the Internet or a File as a
source, from which you will retrieve software updates for installation. The
content and appearance of the “File Path” fields (below) and the “Update”
action buttons (to the left) will change in order to match what you select in

this field.

2 SCP SW File/lURL Path Configurable path (File or URL, depending on what source is chosen) to
SCP .deb file

3 TPU SW File/lURL Path Configurable path (File or URL, depending on what source is chosen) to
TPU .deb file

4 Update SCP Update the System Control Processor

5 Update TPU Update the TPU (touch screen)

Other issues to keep in mind regarding the “Update Software” feature:
o The Update Software feature is disabled for the Microsoft Windows version of the GUI software
e Use of the Update Software feature is also disabled for copies of the GUI that run on a TPU which
is not native to the same box of the SCP to which it is connected
e Use of the URL/Internet Update feature will require a connection to the Internet as well as a fairly
forgiving firewall. A firewall that is too restrictive may prevent you from using of this feature.
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2.7 OPERATIONS FUNCTIONS
The following sections will cover screens related to the various operational functions of the NGC-IDU.

Path: HOME - Operations

Signal -0.3dB tLDE.-’LL »

W Operations Menu

FIGURE 2-20: OPERATIONS MENU SCREEN

# ltem Description

1 Move Antenna Jumps to the Jog Screen (see Section 2.7.2.2)

2 Track Brings up Track Configuration Screen (see Section 2.8)
3 Spec An Brings up Spectrum Analyzer Screen (see Section 2.7.3)
4 Pattern Test Brings up Pattern Screen
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2.7.1 TRACKING OPERATION
For more detailed instructions on starting and stopping Tracking Operations, refer to Section 3.7 in this
manual.

Path: HOME - Operations - Track
The tracking operation screen allows basic control and monitoring of tracking operations.

¢ ANIKFZ lAz 205.173° Bl 48613

Tracking

o'l' Track State step

step

4 B

o
E 3

FIGURE 2-21: TRACKING SCREEN

# ltem Description
1 Scan Initiates a spiral scan to attempt to find the satellite automatically.
Pause/Resume Tells the system to attempt to pause or resume the selected tracking mode. Button
track changes between Pause & Resume based on current status
3  Pre-charge For adaptive predictive track modes like SmarTrack®, tells the system to attempt to
resume selected tracking mode and use historical data to pre-charge the tracking model.
4  Beacon plot Time strip-chart of beacon signal over the last ten minutes. Touch this area to zoom in.
5 Azplot Time strip-chart of Az over the last ten minutes. Touch this area to zoom in.
6 ElPlot Time strip-chart of El over the last ten minutes. Touch this area to zoom in.
7  Track State Summary of the current tracking state.
8 Track Mode Current selected tracking mode. Editable, but only when Track is paused.
9 Azvs ElPlot XY plot of Az and El for current satellite over the history of position log. Touch this to
zoom in.
10 Status Goes to a lower level tracking status menu
11 Config Goes to a tracking configuration menu, see Section 2.8.3
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2.7.1.1 TRACK STATUS MENU

Path: HOME - Operations - Track - Status

Signal 0.3 dB tLu:u::.-!.J_ o

[ Track Status Menu

SmarTrack s Mdls

FIGURE 2-22: TRAGCK STATUS MENU

# ltem Description
1 Beacon Display This button will take you to the Beacon Display screen
2 SmarTrack® Models This button will take you to the SmarTrack® Model screen

2.7.1.2 BEACON DISPLAY SCREEN

Path: HOME - Operations - Track - Status - Beacon Display

The beacon display screen gives some statistics about the analog beacon signal.
NOTE: if tracking source is from a Spec An, serial data from a beacon receiver, or any other receiver type, the data on the
Beacon Display screen may not necessarily be useful.

d AMIKFZ Az 172939 48.602 Signal -16.0 :JI.-'I!‘LGC.-M_}" Pl "

_‘,- Beacon Display
01' RainBuf Sigma 0.00 dB ° T Bcn Lvl Sigma 0.00 dB
°~r RainBuf Depth 180 e T Filter Depth 10

o‘l‘ RainBuf Mean -14.97 dB& o T Scintillation none

FIGURE 2-23:. BEACON DISPLAY SCREEN

# Item Description

1 RainBuf Sigma Standard deviation of rain sample buffer. Used to mark likely rain events in event history log.
2 RainBuf Depth  Number of one-minute sample intervals in the rain buffer

3 RainBuf Mean  Average signal strength in rain buffer

4 BcenlLvlSigma  Standard deviation of rain sample buffer. Used to mark likely rain events in event history log.
5 Filter Depth Number of samples in the beacon averaging filter

6 Scintillation System’s evaluation of the level of scintillation in the atmosphere

7 Beacon Plot Time strip-chart of beacon signal over the last ten minutes. Touch this element to zoom in.
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2.7.2 MOVEMENT AND JOGGING
The following sections and subsections will cover NGC-IDU screens and operations that are specifically
related to antenna movement and manual jogging.

Path: HOME - Operations - Move Antenna > Adv. Mov

% anikrFz |az 205.001°|E1 48697 signal -0.1 dB |LOCAL %A B @

‘ Advanced Movement

01‘ Track State

eTrack Mode

(3

FIGURE 2-24A: ADVANCED MOVEMENT SCREEN

# ltem Description

1 Track Brings up a menu of tracking commands (see Figure 2-18a)

2 Scan Initiates a spiral acquisition scan

3 Motor Brings up a menu of low-level diagnostic commands (see Figure 2-18b)
4 Track State  Shows the current state of the tracking state machine.

5 Track Mode Shows current tracking mode

¥ anikr2 Az 205.030°|E1 48.699° signal 0.2 B [[ocaL = 2 =

‘_Advanced Movement

Track Commands

Command Only

clear SmarTrack® Model -
recalc. SmarTrack®
clear rain buffer
flush logs
pause track

Close
resume track

precharge track

Motor:

FIGURE 2-24B: ADVANCED MOVEMENT SCREEN (TRACK COMMANDS)
Command Action
Clear SmarTrack® Model  Erases the current SmarTrack® model. Cannot be undone.

Recalc. SmarTrack® Forces system to recompute model. Usually has little or no effect, for
backward compatibility only

Clear rain buffer Erases the rain analyzer buffer

Flush logs Forces the system to write log files. Not used much in operational systems.

Pause track Another way to stop track.

Resume track Another way to resume track.

Precharge track Another way to resume track through precharge.
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8 amikr2 Az 205.030°|EI

]

48.699 °

Signal 0.3dB ILOCAL p

@ Advanced Movement

Motor Mode Commands

Command Only

stop -
stow
Acquire

position designation
diagnostic
repeak Close

pol calibration

FIGURE 2-24c: ADVANCED MDOVEMENT SCREEN (MOTOR MODE COMMANDS)

Command Action

Stop Stop all movement

Stow Initiates the stow command. Only works for TriFold®

Acquire Initiates the acquisition assist function. Only works for TriFold®

Position designation Reissues the last commanded position.

Diagnostic Not used.

Repeak Initiates a step-track cycle that pauses automatically at the end of the peak.

Pol Calibration

Used to recalibrate Pol drives with that feature.
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2.7.2.1 GOTO SATELLITE SCREEN
Notice that the Goto Satellite screen (Figure 2-25) looks a lot like the Satellite Table screens. However,
these are separate screens as far as operative functions are concerned.

Q. -

W b

o0

0002 Ka ANIK F2 111° W 206.37 0OM8.6
0003 C AMC-1 103 W . 051.0

000
0005
0006
QoaT
0009

Signal -0, dB lLl:-.:.fo.L

Fe—ag) %
| Goto Satellite
Hame |Long |Az = Pol | Horad

Galaxy-16 09e" W 184, 051.5° 004

TESTBHX 083 W X 48.9
GSTAR 1 105" W . 050.5
ANIK F3 & W 2166 M4.9
horizons2 074" wW 1425 44,5
DIRECTV 10 10F W 19100 051.0¢ 00%r

FIGURE 2-25: GOTO SATELLITE SCREEN

# ltem Description

1 Goto Sets up the receiver parameters for the indicated satellite and then moves to its stored
location.

2 Retune Sets up receiver parameters for indicated satellite but does not move to stored location

3  Recompute Force angle recomputations

4 Warning column Has warning symbol if entry not filled out enough to support 3PP tracking. Sortable.

5  Working # column Index into this table. Sortable.

6 Band column See Section 3.9.2.

7  Name column Name of the satellite. Sortable.

8 Longitude column Orbital longitude of the satellite. Sortable.

9 Azcolumn Projected Azimuth of the satellite. Sortable.

10 El column Projected Elevation of the satellite. Sortable.

11 Polarization column Projected Pol angle of the satellite. Sortable.

12 Pol type column See Table 2.4 in this manual for definitions of the Pol Type Icons

13 NORAD ID column NORAD ldentification #s

14  Scroll bar Used to move around the list window.

15 Working table shortcut  Jumps to the editing screens.
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2.7.2.2 GOTO LONGITUDE SCREEN

The Goto Longitude screen can be used to point the antenna at the predicted location of a
geostationary satellite at a specific longitude without going to the degree of creating a satellite entry.
This is generally recommended only for installation.

Signal 0.3dB | LOCAL |

@ Goto Longitude

FIGURE 2-26: GOTDO LONGITUDE SCREEN

# ltem Description

1 Satellite Long. Longitude of satellite. Used with site latitude & longitude to compute nominal look
angle

2 Stop Stop current movement, if any.

3 Move Execute changes to computed Az, El, and/or Pol from orbital parameters that have

been entered.
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2.7.2.3 JOG SCREENS
The Jog Screen set allows the user to jog the antenna or, if equipped, the SRT. It also allows direct
command of the antenna using the Designate Position command.

Path: HOME - Operations > Move Antenna

| gataxy 16 |Az 184.301 ¢ |EN

Jog Dish

51.755° |Pol 174.5° |Signal -20.0 dB |LOCAL J* © &)

Designate Position

-

51.755°

174.521°

FIGURE 2-27A: TYPICAL JOG ScCREEN (POL DRIVE INSTALLED)

# Item Description
1  Store Peak Saves the current position into the working satellite table as the Peak Az, El, and Pol.
This only works if Status Bar shows a current satellite.
2 Resume (Pause) Resumes tracking if not tracking, pauses tracking if currently tracking. This is a
Track convenience button to reduce the need for menu navigation.
3 Scan Unit will scan for as long as needed. If already scanning, this button will be disabled.
4  CW Pol jog Turns Pol rotator clockwise (if equipped). Blank if no Pol drive is configured.
5 CCW Pol jog Turns Pol rotator counterclockwise (if equipped). Blank if no Pol drive is configured.
6 Elupjog Jogs Elevation up
7  El Down jog Jogs Elevation down
8 AzCCWjog < Jogs Azimuth counterclockwise
9 AzCWjog> Jogs Azimuth clockwise
Dish jog selector (not shown) ONLY present in SRT systems. Selects main dish motorization for
movement. Blank unless the system has both kinds of motorization. If the system has
only an SRT, SRT selection should be implied.
SRT jog selector (not shown) ONLY present in SRT systems. Selects SRT motorization for movement.
Blank unless system has both kinds of motorization
10 Jog Speed selection Jog speed as a % of max speed. Jog speed of 0 effectively disables the jog function.
11 Jog Speed selector Picks a jog speed as a % of the maximum speed, in increments of 10%
12 Target Az Designated commanded position for Az. Note the SRT and main dish cannot be
positioned independently except through jogging.
13 Target El Designated commanded position for El. Note the SRT and main dish cannot be
positioned independently except through jogging.
14 Target Pol Target Pol, if equipped. Field is blank if no Pol drive is configured.
15 Stop Stop current movement, if any.
16 Move Execute changes to Az, El, and/or Pol that have been entered.
17 Panel Selector Scrolls the right-hand panel between several options, see following screens.
18 Goto Sat. Jumps to the Goto Satellite screen
19 Goto Long. Jumps to the Goto Longitude screen
20 Adv. Mov. Jumps to the Advanced Movement Screen
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Signal -0.2dB lLOCAL >

Designate Position

FIGURE 2-27B: JOG SCREEN (NO POL INSTALLED)

10 Toggle Button

# ltem Description

1 Store Peak Allows you to store the current target coordinates as the signal peak

2 Resume Track Allows you to return to the Tracking State

3 Scan Unit will scan for as long as needed. If already scanning, this button will be disabled.

4  Jog Arrows Use these arrows to jog Az & El. If Pol drive is installed, you will see the CW & CCW Pol arrows
(see Figure 2-21a)

5 Jog Speed This column allows you to choose your Jog Speed, in %, from 0% to 90%

6 Target Az This field allows you to numerically input a Target Azimuth

7 Target El This field allows you to numerically input a Target Elevation

8 STOP Pressing this button will immediately STOP antenna movement

9 Move Pressing this will accept the input Target Az & El (& Pol if installed), and move the antenna to the

Target coordinates
Allows toggle between views. For example, pressing up will show Spec An Beacon and down will
show Beacon vs. Time Plot. Toggling up or down also allows other view options on toggle button.

¥ AanikrF2 Az srt? |El sr? signal 0.3 dB |LoCAL ¥ © #)

Jog SRT Designate Position

eSpd

FIGURE 2-27cCc: JOG SRT SCcREEN (SRT SELECTED FOR MOVEMENT)

# Item Description

1 + Moves the axis out

2 - Moves the axis in

3 Dish Select Dish. Pressing this will return to normal Jog Screen. Will be Light Blue in color when not
selected, as shown in the above figure

4 SRT SRT selected. Will be Dark Blue in color when selected, as shown in the above figure

5 Ctr. XY Center the XY Axes

6 Ctr. XYZ Center the XYZ Axes
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The display can be changed with the 3-way rocker on the right to display other information. A beacon
plot can be shown along with the jog panel to facilitate manual peaking.

¥ anicrz |az 2051647 [E1 48630 Signal 0.1 dB |LOCAL »

Jog Dish Beacon Vs Time

FIGURE 2-28A: JOG SCREEN WITH BEACON VS. TIME DISPLAYED

If the Spectrum Analyzer is installed, a beacon spectral display can be shown along with the jog panel
to facilitate manual peaking.

¥ ANIKF2 |Az 205.164°|E1 48630 signal 0.1 dB |LOCAL

Jog Dish Spec Analyzer Bcn

144870

FIGURE 2-288B: JOG SCREEN WITH SPEC AN BEACON DISPLAYED

If the Spectrum Analyzer is installed, an L-band spectral display can be shown along with the jog panel
to facilitate manual peaking.

¥ anIKF2 Az 205.164°|E1 48.639° signal 0.1 dB |LOCAL

Jog Dish Spectrum Analyzer

FIGURE 2-280C: JOG SCREEN WITH SPEC AN DISPLAYED
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If an SRT is installed, an XY/Z plot can be shown to facilitate centering.
| galaxy 16 |Az 184.301°[E1  51.755° signal -20.0 dB |LOCAL ¥ ©

Jog SRT SRT Position

0.460 0375

(0.063.0.189),

FIGURE 2-28D: JOG SCREEN WITH SRT PoOsITION DISPLAYED
2.7.3 SPECTRUM ANALYZER (OPTION)
Path: HOME - Operations - Spec An (tap the touch screen to open General Mode screen)

FIGURE 2-29: SPEC AN TAB BAR

# ltem Description

1 General Activate General page (see Section 2.7.3.1)

2 Frequency Activate Frequency page (see Section 2.7.3.2)
3 Span Activate Span page (see Section 2.7.3.3)

4  Amplitude Activate Amplitude page (see Section 2.7.3.4)
5 Marker Activate Marker page (see Section 2.7.3.5)

6 RBW/Trace Activate RBW/Trace page (see Section 2.7.3.6)

While at any page of the Spectrum Analyzer, all configurable parameters populate the right edge of the
screen in the form of green radio buttons. The select parameter has absolute focus of all configuration
techniques.

Configurable parameters may be edited using some or all of the following elements:

The description and value on the 3-Way rocker.

The virtual keyboard or selection box for invoked by pressing the 3-Way rocker in the center.
Incrementing and decrementing using the ‘+’ or *-* sign on the 3-Way rocker.

The Left/Right or Down/Up arrow keys on the key pad.

The number pad, including enter and delete, on the keypad (not used for enumerated lists).

The arrows and numbers keys on a keyboard plugged into the USB jack or as part of a PC running the
PC version of the UI.

ouprwNE
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2.7.3.1 GENERAL PAGE
This page is the home for general operations. It is also the only page where the keypad arrows actually affect the
jog of the dish or SRT. In all other pages the keypad is redirected to the configuration values.

® AMIKF2 Az 205.176°[EI  4B.605 Signal  -0.4 dB {LOGAL

(1]
m L-Band
L] i 1|

)

e

=
AT

av
:iﬂ

FIEn:IJRE 2-30: SPEC AN GENERAL MaOoDE

Item Description

User Control Switches between L-Band & User Ctrl mode (in L-Band plot) or Beacon & L-Band (in
Beacon plot). This means is that when in L-Band mode or Beacon mode the plot is
drawn based on default settings that best depict L-Band frequencies or Beacon
frequencies respectively. User Ctrl mode is initialized to whatever plot is chosen but
allows the user, through the Ul, to tweak setting for specific purposes such as zeroing
in on a carrier or group of carriers.

Save Spectrum  Saves current L-Band plot as the reference spectrum of current satellite. Not
available in User Ctrl or Beacon modes

ID Spectrum Identifies current spectrum as being a saved reference spectrum for a specific
satellite if one is found. Not available in User Ctrl or Beacon modes

Presets Go to Presets page (see Figure 2-33), where you can load and store preset info.

Plot Plot of Frequency (GHz) vs. Amplitude (dBm) in the confines of amp. and freq.

ranges, as dictated by the L-Band, Beacon, or User Control modes.
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o {7 Rl 3 (9]

|Ctr (MHz) |Span (MHz) |RefLvi (dB) 'HH.'.I.I (KHz)
0.100 -30.0 10.0f
0 0 0
500 -30.0 1000.0
-30.0

Delete | [T

FIGURE 2-31: PRESETS PAGE

# ltem Description

1 Activate After selecting a preset in the list by touching it, pressing “Activate” will configure the IDU
to the preset plot parameters

2 Setto Current After selecting a preset in list by touching it, pressing this will assign critical plot
information to that preset

3 Delete After selecting a preset in list by touching it, pressing this will zero out values and set
Label to default

4  Edit Label After selecting a preset, pressing this will bring up a virtual keyboard so you can create an
appropriate label (if not edited, will be given a default label such as “Preset1”)

5 Label Column A column displaying the labels of Presets

6 Ctr (MHz) Column This column displays the Center Frequency of the preset. This is the same as what would
be found on the Frequency tab

7 Span (MHz) Column Displays Span of the preset. This is the same as what would be found on the Span tab

8 RefLvl (dB) Column Displays the Reference Level of the preset

9 RBw (KHz) Column  Displays the Resolution Bandwidth of the preset

2.7.3.2 FREQUENCY PAGE
This page allows alterations to X axis and contains parameters for altering range of frequency in plot.
C Signal 0.3 dB 'Lcu:Al_ Wit
Frequency
FIGURE 2-32: SPEC AN FREQUENCY MODE

# ltem Description

1 Start Frequency Alters value of the lowest frequency

2 End Frequency Alters value of the highest frequency

3 Center Frequency Alters values of both lowest and highest frequencies, so chosen freq is absolute center

4 3-Way Rocker Used to edit values

5 Plot Plot of Frequency (GHz) vs. Amplitude (dBm) in the confines of amp. and freq. ranges, as

dictated by the L-Band, Beacon, or User Control modes.
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2.7.3.3 SPAN PAGE
The Span Page contains parameters to alter the span of the frequency on plot. This is similar to altering
the frequency; however, the Spec An now separates the span from the start, end, and center values.

¢ AmIKF2 lnz 2051757 |[B1 48605 signal -0.2 B |[OCAL F P 4

. l-

FIGURE 2-33: SPEC AN S5PAN MabDE

Item Description

Span Adjust the start and end frequencies equally to accommodate the desired span. The
frequency will not change.

3-Way Rocker Used to edit values

Plot Plot of Frequency (GHz) vs. Amplitude (dBm) in the confines of amp. and freq. ranges,
as dictated by the L-Band, Beacon, or User Control modes.

2.7.3.4 AMPLITUDE PAGE

48.605 Signal 0.3 dB |(OCAL /£ B #

Amplitude

e T

FIGURE 2-34: SPEC AN AMPLITUDE MODE

# ltem Description
1 ReflLuvl Press this button to alter the highest point of amplitude.
2 dBDiv Use this to alter the amount of amplitude between each Y-Tick, or horizontal line, in the
plot graph.
Y-Ticks Alters the number of horizontal reference lines in the plot, not including the axis.
3-Way Rocker Used to edit values
Plot Plot of Frequency (GHz) vs. Amplitude (dBm) in the confines of amp. and freq. ranges,

as dictated by the L-Band, Beacon, or User Control modes.
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2.7.3.5 MARKER PAGE

Signal -0.5dB I LOCAL

FIGURE 2-35: SPEC AN MARKER MODE

Item

Description

Next Peak
Peak Right

Peak Left

Hide Markers
Normal

Delta

3-Way Rocker
Ul Normal
Marker

Places marker in focus to next peak LOWER than marker is presently

Places marker in focus to next peak right of its current position. May be higher or lower than
marker’s current position

Places marker in focus to next peak left of its current position. May be higher or lower than
marker’s current position

Hides any User Interface (Ul) Markers currently in use. Press again to show Ul Markers.
Allows you to move the Normal marker using 3-Way rocker, keypad, etc. (you can always
“grab” and move the marker from any visible screen). The delta marker will not be visible if
in Normal configuration. When in Normal configuration, normal marker is in focus for all
action buttons

Allows movement of Delta marker with 3-Way rocker, keypad etc. Normal marker remains
visible when in Delta configuration but can only be moved by “grabbing” it with

finger. Frequency setting on 3-Way rocker is actual, while value displayed in delta marker
box is difference between the actual delta marker position and normal marker position.
When in Delta configuration, delta marker is in focus for all action buttons

Used to edit values

This action can be invoked by switching to Marker tab or just by touching plot in any other
tab. Actual marker is gray diamond that rides on plot, while gray info button/box above
contains marker’s coordinates. You can move location of the marker by “grabbing” marker
line with your finger and moving it left or right. The user marker is represented with a gray
marker and gray info box, while the delta marker has a blue diamond and box. The delta
info box doesn’t show the marker coordinates, but difference of delta marker & normal
marker coordinates
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2.7.3.6 RBW/TRACE PAGE
¥ AMIKFZ Az 205.174° Bl 48.611 Signal 0.2 dB [LOGAL ;

HRBW/Trace

T Haw“m-

FIGURE 2-36: SPEC AN RBW/TRACE MODE

# Item Description

1 Hold Trace Draws a duplicate of the plot in gray exactly as it existed at the moment the action was
pressed. As the “real” plot continues to change the trace plot will remain as a ghost image
representing the plot at the time of the trace. The time of the trace will appear at the top
right of the plot graph in UTC

2 Clear Hold Clears the trace information and removes the trace image

3 Save Hold Saves a common delimited set of plot coordinates of the trace plot to the USB thumb
drive. Requires a thumb drive plugged in the USB port of the NGC IDU. Not available in
Windows version of Ul

4 Single Trace This button acts as a kind of freeze command for the Spec An. Pressing this button
instructs the SCP to halt all upgrades aside from one. Once pressed, the button will
change to “Cont. Trace.” When pressed, “Cont. Trace” reactivates regular updates and the
button return to “Single Trace.”

5 RBW Alters the resolution bandwidth.

6 3-Way Rocker Used to edit values
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2.8 CONFIGURATION FUNCTIONS

The following sections will cover the various screens related to functions for the configuration of your NGC-IDU
and NGC antenna control system.

Path: HOME - Configuration

Signal 0.3dB | LOCAL .

e e L i i L

rack

ing

p-
e Motorization

C

onfig

FIGURE 2-37: CONTROLLER CONFIGURATION MENU SCREEN

# Item Description

1 Satellite Go to Satellite Menu screen

2 Tracking Config Go to Tracking Configuration menu screen
3 Motorization Go to Motorization screen

4  System Setup Go to System Setup screen

5 Platform Go to Platform Configuration screen

6 SRT Go to SRT Configuration screen
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2.8.1 CONFIGURING THE SYSTEM
Path: HOME - Configuration - System Setup

These screens collect several general information elements related to overall system operation of the
NGC-IDU itself. They include time, networking, and licensing functions.

ler  am.sac Signal 0.2 dB {LOgAL

@ System Setup

aoperatl onal Config

'BJE Emulation

IG'Tiﬂ'ua 2011/07/20 17:04:23 UTC
'ﬂs'yrs Name frankendish

BIF‘ Addr 10.5.39.75

eIP Mask 255.255.248.0

FIGURE 2-38A: SYSTEM SETUP SCREEN

#  Item Description

1 Restart GUI button  Restarts the GUI program. Not normally needed.

2 Operational Basic setup parameters used to tell NGC-ODU what kind of pedestal and equipment it is

Configuration running on. Be very careful to get this right. See table C.19 for meaning of values.

3 J9 Emulation Configures which protocol to emulate on J9 on rear panel. Typical value is “APC100”

4  Time Current UTC time from GPS or NGC-IDU. DO NOT use local time. The IDU does not
adjust for daylight savings time or any other local conventions, and only uses UTC (also
known as GMT or Zulu time).

5 Sys Name Name of the system within the site

6 IP Addr Network address of external ethernet port. See Section 3.8

7 IP Mask Network mask of external Ethernet port. See Section 3.8

8 SNMP Opens the SNMP Configuration Page

9 Baseline Opens the Baseline Page

10 Accessories For certain accessory functions

11 Config Mgmt Opens the Configuration Management Page

12 Installation Opens the Installation Interview
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® AMIKFZ JAz 205.030°|EI  48.609° ) signal 0.3 dB |LOCAL 2 ©

Restart =~
. System Setup

o Gateway 10.5.32.1

9 Deg Prec 2

9 Product Key $6F3D-811D-2F2B-0224
0 Product Serial Number 7580707

e HW Address 00:D0:69:42:65:6E

GNTP Server IP 10.5.8.20

FIGURE 2-38B: SYSTEM SETUP PAGE 2

#  ltem Description

1 Gateway Network address of local gateway router. See Section 3.8
2 Deg Prec Not used

3 Product Key Software license key. See Section 3.12

4  Product Serial Number Serial number

5 HW Address MAC Address of Ethernet. Cannot be changed.

6 NTP Server IP Network address of an NTP server to synchronize time. A

display of “0.0.0.0” means your system does not use NTP

® AmikrEz Jaz 205.030°|EI 48699 signal 0.1 dB |LocAL# 2 =

. @ System Setup

0 Attached to SCP true
eTPU IP Addr. 10.5.39.62

eSCP IP Addr. 10.5.39.75

3o0f3

FIGURE 2-38c: SYSTEM SETUP PAGE 3

# ltem Description

1 Attached to SCP  True = Attached; False = Not Attached
2 TPU IP Addr. IP Address for the TPU

3 SCP IP Addr. IP Address for the SCP
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2.8.1.1 SNMP CONFIGURATION
The following screens allow configuration of various elements of the NGC-IDU’'s SNMP agent.

Path: HOME -> Configuration - System Setup - SNMP

® AniKrEz Az 201.916°|E1  48.605 signal -16.0 dB |LocAL ¥ 2o

SNMP Configuration

°SNMP oft false
eRead Community public
°Write Community private

°Trap Community public

FIGURE 2-39A: SNMP CONFIGURATION SCREEN

Item Description

AWNPRP|H

SNMP Off Enable or disable the SNMP agent globally. Changing this requires a power cycle

Read Community Read community string used by SNMPv1 and SNMPv2 for GET and GET-NEXT access

Write Community ~ Write community string used by SNMPv1 and SNMPv2 for GET, SET, and GET-NEXT access
Trap Community  Trap community string used by SNMPv1 and SNMPv2 traps.

® anikrz Az 200624°|E1  48.605 Signal -16.0 dB'LOCAL){( e ™

SNMP Configuration

oSNMP Sys Location Plano

eSNMP Sys Contact Doug Gribben

°SNMP Sys Name proxima

OSNMP Port Num 161

FIGURE 2-39B: SNMP CONFIGURATION PAGE 2

# Item Description

1 SNMP Sys Location Configures what is reported for sysLocation MIB Il parameter
2 SNMP Sys Contact Configures what is reported for sysContact MIB Il parameter
3 SNMP Sys Name Configures what is reported for sysName MIB Il parameter

4 SNMP Port Num For future use only
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2.8.2 CONFIGURING SATELLITES
The NGC-IDU supports storage of up to 64 working satellites and up to 1000 global satellites in the system.

The NGC-IDU can store a variety of satellite information, including pre-programmed, fixed Az, El, and Pol
values. Additionally, the NGC-IDU can store more sophisticated information, such as a full set of orbital
tracking parameters used with the tracking option.

The working satellite table contains the satellites that can be used by the system immediately. These
satellites can be edited, and the system can be pointed at them.

The global satellite table contains all satellites that the NGC-IDU knows about. In order to edit them, the
user must put them in the working satellite table. Note that while only a limited amount of information is
displayed for the global table entries, all information is retained when a satellite in demoted to the global
table by the user.

Path: HOME-> Configuration > Satellite

The following screen allows the user to select between working table editing and global table actions.

® AnKFE2 Az 205.030°|E1 48702 signal 0.3 dB |LOCAL

Satellite Menu

s
(1 )Working Sat Tbl

(2 ) Global Sat Thi

FIGURE 2-40: SATELLITE MENU SCREEN

# ltem Description
1 Working Satellite Table This button will take you to the Working Satellite Table
2 Global Satellite Table This button will take you to the Global Satellite Table
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2.8.2.1 WORKING WITH THE WORKING SAT TABLE

The working satellite table is presented as a list screen, as shown in the following figure (2-37):

£ 00 00 Dvog gD @ OO

48.667 0.2 dB {LogAL

Signal

A

Long |.u.:-' |FI Pol

Name Morad
000 Galaxy-16
0002 Ka AMIK F2
0003 © AMCA
TESThX
GSTAR 1

ANIK F3

099" W 184.2
111" W 2053
103 W 191.5
083 W 1559° 048.9° -200
105 W 1851* 0505 013
119 W 2165 " 030
074" W 1425 L
103 W

051.5° 004
8.5 0217
051.0r A

29235

28378

0004
L 0005
L 0006
0oo7
0009

horizons2
DIRECTV 10

FIGURE 2-41: WORKING SATELLITE TABLE

#  ltem Description
1 New button Pressing this button will start the process of creating a new satellite entry from scratch
Edit button (Not shown) Selecting a satellite and pressing Edit brings up the Edit Screens
2 Remove button Selecting a satellite and pressing Remove will erase satellite after confirmation. Note
unless it is also removed from Global Table it will still be available for recall. Note recalled
satellite may not necessarily be put in the same column.
3 Recalc Angs button Recompute look angles.
4 Warning column Has warning symbol () if entry not filled out enough to support 3PP tracking. Sortable.
5  Working # column Index into this table. Sortable.
6 Band column See below.
7 Name column Name of the satellite. Sortable.
8 Longitude column Orbital longitude of the satellite. Sortable.
9 Az column Projected Az of the satellite. Sortable.
10 Elcolumn Projected El of the satellite. Sortable.
11 Polarization column Projected Pol angle of the satellite. Sortable.
12 Pol type column See Table 2.4 in this section
13 NORAD ID column NORAD ldentification #s
14 Purge Visible button Erases any entries below the horizon.
15 Refresh Table button Reloads this table.
TABLE 2.3 BAND TYPE ICONS
Icon
none Automatic
C band feed
X band feed

7581691_Rev D

Ku band feed
K/Ka band feed
User defined 1
User defined 2
User defined 3

User defined 4
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TABLE 2.4: POL TYPE ICONS
Meaning

Automatic
Circular Pol, no Pol drive active

Icon

none

Linear Pol, Pol drive active

¥ anIKF2 lAz 205.034°|E1  48.607

Signal 0.3 dB ILOCAL_,' o

Galaxy-1 6 Working Sat Entry
@Name
184.250° @PeakAz

@ Peak El

@ Peak Pol 0.000°

) © working sat# 1 Galaxy-16

0 Azimuth
e Elevation

0 Polarization

184.500°
91.514° 51.700°

3.563°

99.000° W momital Pol

FIGURE 2-42A: WORKING SATELLITE ENTRY SCREEN

#  ltem Description

1 Commit Saves the current entry into the satellite tables. Updates to working tables are also made to
global tables.

2  Cancel Drops the current edits and restores the previous data. This is used when the user has made a
serious mistake and wishes to start over.

3  Recompute Re-project the look angle based on current data. The system does not always do this
automatically, so this is a way to force it to do so.

4  Clear DVB Erases the (optional) DVB descriptor (see Section 2.8.2.1.2)

5 Working Sat# Index into the working satellite table

6  Azimuth Calculated Az of the satellite from the current location. This entry can be edited if desired but the
Recompute button will cause it to be overwritten.

7 Elevation Calculated El of the satellite from the current location. This entry can be edited if desired but the
Recompute button will cause it to be overwritten.

8 Polarization Calculated Pol of satellite from current location, taking into account orbital Pol & local skew
angle. This entry can be edited if desired but Recompute button will cause it to be overwritten.

9 Longitude Orbital longitude slot of the satellite. This is essential data, see Section 4.7

10 Name Name of the satellite. This is essential data, see Section 4.7

11 Peak Az Saved peak Az of satellite. It may not match calculated Az. Note the recompute button will erase
this angle. Peak Az of 0.000 is ignored.

12 Peak El Saved peak Az of the El. It may not match calculated EIl. Note the recompute button will erase
this angle. Peak Az of 0.000 is ignored.

13 Peak Pol Saved peak Pol of the El. It may not match the calculated Pol. Note the recompute button will
erase this angle. Peak Pol of 0.000 is ignored.

14  Orbital Pol Orbital Pol angle plus offset, used to calculate Pol angles. This is essential data, see Section 4.7

15 Clear Spectra Used to erase any associated L-band spectra in the system taken with Spectrum Analyzer.
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d__ ANIK F2 !AZ 205.034 [El 48.69 Signal 0.3 dBILOCAL Z3

i Gal axy-16 Working Sat Entry

OBox Limits disabled eBeacon Freq 950.000 MHz
anx LmtUp 0.000° eBcn Modulation (null)

OBox LmtDn 0.000° oLcI Bcn Offset 0.00dB

OsoximtLt 0.000°  DBcn switch normal

(HEGOAE OB ox Lmt Rt 0.000°

Clear
\ DVE. '

eB eacon Attn 15.5dB

FIGURE 2-42B: WORKING SATELLITE ENTRY PAGE 2

# Item Description
1 Box Limits Toggles whether limit are defined and enforced for this satellite, see Section 4.8
2 BoxLmtUp Elevation up box limit
3 BoxLmtDn Elevation down box limit
4  Box Lmt Lt Azimuth counterclockwise box limit
5 BoxLmtRt Azimuth clockwise box limit
6 Beacon Attn Beacon attenuation setting. See tracking receivers in Section 4.4
7 Beacon Freq Beacon downlink frequency. This is essential data, see Section 4.7
8 LclBenoffset  Local offset applied to the received beacon strength. Not recommended to be used.
9 Bcn Switch Setting for external switch connected to J11 pins 6, 7, &8. See Section 1.12 for details
® AniKFz Az 205.034°|EI  48.686° signal  0.2dB |LocAL & ©
i Galaxy-16 Working Sat Entry
oNorad ID. 29236
eNORAD Az Offset 0.000°
ONORAD El Offset 0.000°
0 @ Norad Line 10 129236U 06023A 10055...
eNorad Line 2 229236 0.0257 147.95...
FIGURE 2-425G: WORKING SATELLITE ENTRY PAGE 3
# ltem Description
1 Norad ID 5-digit ID assigned by NORAD. This is essential data, see Section 4.7
2 NORAD Az Offset Per-satellite Az offset for NORAD fine tuning. See Section 4.1.2
3 NORAD ElI Offset Per-satellite El offset for NORAD fine tuning. See Section 4.1.2
4 Norad Data Validity Indication = Red or Green indicates whether data has expired (Red = expired)
5 Norad Line 1 69-character TLE line 1
6 Norad Line 2 69-character TLE line 2
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® AaNIKF2 Az 205.03°|E1 48.713 Signal -0.1 dB |LOCAL %

Galaxy-16 Working Sat Entry

olntel sat Az Offset 0.000°

elntelsat El Offset 0.000°

oc Intelsat Data° Edit View
ePoI Inc 0.000°
epol Inc Peak Time 2009/06/05 17:16:38 UTC

GDVB Descriptor Edit View

FIGURE 2-42D: WORKING SATELLITE ENTRY PAGE 4

# Item Description

1 Intelsat Az Offset Per-satellite Az offset for Intelsat fine tuning. See Section 4.2.2 predictive
tracking offsets

2 Intelsat El Offset Per-satellite El offset for Intelsat fine tuning. See Section 4.2.2 predictive
tracking offsets

3 Intelsat Data Validity Indication Red or Green tells if data has expired

4 Intelsat Data Press to edit, see Section 2.8.2.1.1

5 Polarization Inclination Amplitude of Pol offset, see Section 5.6

6 Polarization Inclination Peak Time Time of max Pol offset, see Section 5.6

7 DVB Descriptor Press to edit, see Section 2.8.2.1.2

¥ AnIKF2 |Az 205.034°|E1  48.724 signal -0.0 dB [LOCAL 4 © &
Gal axy-16 Working Sat Entry ﬁ

oTrack Src spec analyzer

ePoI Type auto

OBand auto

FIGURE 2-42E: WORKING SATELLITE ENTRY PAGE 5

Item Description
Track Signal source to use for peaking, 3PP step-track, and so forth. Users who are unsure should leave
Source this set to auto.

Pol Type Type of Pol associated with the satellite. See Section 3.10 for more information. This is useful for
TriFold ® systems with interchangeable feeds. Users who are unsure should leave this set to auto.

Band Type of band associated with the satellite. See Section 3.10 for more information. This is useful for
TriFold® systems with interchangeable feeds. If unsure, you should leave this set to auto.

Acq Source (Not shown above) Signal source to use for acquisition assist. If unsure, you should leave this set
to auto.

7581691_REV D PAGE B4 oF 196



2.8.2.1.1 INTELSAT DATA ENTRY (OPTION)
This screen is used to enter the IESS 422 parameters.
OPTION: if this option is not installed, the data can be entered but will not be implemented or made useable.

signal -0.1 dB |[OCAL £ © &

o~

Intelsat Data

9 Sat Name G-16
e Epoch Date/Time 2010/12/09 00:00:00 UTC e
9 Predicted Long 261.0033°

e Predicted Lat. -0.0057 °

FIGURE 2-43A: INTELSAT DATA SCREEN

OO, WNEP[H

Item Description

Commit Save the current edits into the satellite table entry
Cancel Drop the current edits from the satellite table entry
Sat Name Name of the IESS 422 data set. Not critical

Epoch Date/Time
Predicted Long.
Predicted Lat.

Epoch time on which ephemeris is based. Also start of timeframe for expiration.
Estimated longitude 170 hours after epoch time, used as a check on the rest of the data
Estimated latitude 170 hours after epoch time, used as a check on the rest of the data

signal 0.3 dB |LOCAL o
P Intelsat Data

260.9989 OL M1
=0.000160

0.0301 GL onC1

0.0023 oL ons1

-0.0029 @L atC1

0.0158 GL ats1

FIGURE 2-43B: INTELSAT DATA PAGE 2

# Item Description

1 LMO Mean longitude, in degrees East

2  LM2 Longitude drift acceleration

3 LonC Amplitude of longitude oscillation, cosine term

4 LonS Amplitude of longitude oscillation, sine term

5 LatC Latitude oscillation, cosine term

6 LatS Latitude oscillation, sine term

7 LM Longitude drift, in degrees/day

8 LonC1 Rate of change of longitude oscillation, cosine term
9 LonS1 Rate of change of longitude oscillation, sine term
10 LatC1 Rate of change of latitude oscillation, cosine term
11 LatS1 Rate of change of latitude oscillation, sine term
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2.8.2.1.2 DVB DESCRIPTOR DATA ENTRY (OPTION)
These pages allow entering data from the DVB-S receiver. Note if the option is not installed, this
data can be entered but it will not be used.

Signal 'D.EdB'LOCAL T

°Satellite Name KH Galaxy-16 99

°Carrier Frequency 12000.000 MHz

eLNB Frequency 10750.000 MHz

°Search Range 2234.000 KHz
°Sym Frequency 29999.992 KHz

OROII Oft 0.35

FIGURE 2-44A: DVB ELEMENT CONFIGURATION SCREEN

# Item Description

1 Commit Save this DVB element into the table entry.

2 Cancel Drop these edits.

3 Satellite Name Name of the satellite, not used by DVB subsystem.
4 Carrier Frequency Downlink carrier frequency, see Table 5.1

5 LNB Frequency LNB local oscillator, see Table 5.1

6 Search Range AFC capture range, see Table 5.1

7 Sym Frequency Symbol rate, see Table 5.1

8 Roll Off Roll off of filter, see Table 5.1

¥ AnikFz Az 205.030°|E1 48.702 signal  0.2dB |LoCAL £ © # B

DVB Element Configuration

1 Sym Rate Code x>10MS/s OIO Swapped
eModulation qpsk2 022KH2

el\a‘lodulation2 00 dvb B OHorizontal

[ 4 o 5/6 °0ptions
O

FIGURE 2-44B: DVB ELEMENT CONFIGURATION PAGE 2

# ltem Description

1 Sym Rate Code See Table 5.1

2 Modulation See Table 5.1

3 Modulation2 See Table 5.1

4 FEC Forward error correction, see Table 5.1
5 LPF See Table 5.1

6 1Q Swapped See Table 5.1

7 22kHz Tone, not normally used. See Table 5.1
8 Horizontal See Table 5.1

9 Options See Table 5.1

7581691_REV D PAGE B6 OF 196



2.8.2.2 WORKING WITH THE GLOBAL SAT TABLE

¥ anikrFz Az 205.030°|EI

Galaxy-16
LES 9
ANIK F2
TESTbX

48.702 o )

0.2 dB |LocAL =

€9 Global Satellite Table 0.0

6 Long -F'ore Eﬁorad—IWR#

099" W o0oor 29236
107" W ooor 08747
1M1 W ooor 28378
083w 000’ 99992
103" W 24315
15677
24315

resh_
12454 :t EI I

Signal

105° W
103°' W
074° W

FIGURE 2-45: GLOBAL SATELLITE TABLE SCREEN

# Item Description

1  SetWorking If a satellite is highlighted and it is not in the working table, pressing this button
moves it into the working table.

2 Delete If a satellite is highlighted that is not in the working table, pressing this button will
permanently delete it. All information will be lost. If the satellite is restored from
the NORAD geo.txt file, all frequency and other configuration data not in the TLE
is lost.

3 Recalc Angs Recompute look angles for all satellites based on current geolocation.

4 Name column The common name of the satellite, taken from the geo.txt file.

5 Band icon column An indication that the satellite entry has been associated with a specific
frequency band. See Section 3.10 for more information.

6 Longitude column Orbital longitude slot. For inclined orbit satellites this is the mean longitude.

7  Pol column Orbital Pol. Usually 0 degrees for horizontal, 90 for vertical. Note some
satellites have slightly twisted orientation.

8 Pol type icon Indicates if the satellite is associated with linear, circular, or neither (automatic)

column Pol. See working table page 5 (on screen) for more information.

9 NORAD ID Five-digit number assigned by NORAD.

10 Working set number  Number of the satellite in the working table, or none

11 Scroll slider Slider allows paging or scrolling through entries. Note user can also drag the
screen.

12 Update Table See Section 2.8.2.2.1

13 Purge Table See Section 2.8.2.2.2

14 Refresh table Refreshes the table (similar to refresh on a web browser)
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2.8.2.2.1 UPDATING THE GLOBAL TABLE

$ AMIKFZ lAz 205.030°|EI  48.702 signal 0.3 dB |LOCAL

Update Satellite Table

GURL Path ://10.5.39.27/
e*r File Path /var/jumpdrive/geo.txt

01‘ Archive File Path /var/jumpdrive/globalsa...

FIGURE 2-46: UPDATE SATELLITE TABLE SCREEN

# ltem Description

1 Install URL Using the file named in item 5, the system updates the NORAD TLE in each
element in the global satellite table. If the satellite is also in the working satellite
table, it is updated too. If the satellite does not exist, a new entry in the global
satellite table is created for it.

2 Install File Using the file named in item 6, the system updates the NORAD TLE in each
element in the global satellite table. If the satellite is also in the working satellite
table, it is updated too. If the satellite does not exist, a new entry in the global
satellite table is created for it.

3 Archive When pressed, copies all satellite tables to the archive file path (item 7) on the
jump drive.

4 Install Archive Copies the archive named in item 7 into the system replacing the working and
global satellite tables.

5 URL Path File name of the NORAD file on an FTP site

6 File Path File name of the NORAD file geo.txt

7 Archive File Path  File name of the archive file, always globalsatdump.tgz

8 Update URL Using the file named in item 5, the system updates the NORAD TLE in each

element in the global satellite table. If the satellite is also in the working satellite
table, it is updated too. No new entries are created.

9 Update File Using the file named in item 6, the system updates the NORAD TLE in each
element in the global satellite table. If the satellite is also in the working satellite
table, it is updated too. No new entries are created.
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2.8.2.2.2 PURGING THE GLOBAL TABLE
The “purge” functions are provided in order to simplify maintenance of the Global Satellite Table.
The table can get quite large — up to 1000 entries — and removing these entries one at a time would

be very difficult and tedious.

Satellites in the working table are never removed from the global table no matter what other
categories they fit into.

¥ anikr2 Jaz 205.030°[E1 4870 Signal 0.2 dB [LOCAL = & .=

o Purge All but Visible
e Purge All but Working
Purge Non-Geostationary

| - s
..’—'ﬁ—'i

FIGURE 2-47: PURGE SATELLITE TABLE SGREEN

# ltem Description

1 Purge All but Visible Remove all entries from global table that are not in working table as
well as not visible. Visible is defined as below the horizon from
current site location. This action cannot be undone.

2 Purge All but Working Remove all entries from global table that are not in working table.
This action cannot be undone.

3 Purge Non-Geostationary Remove all entries from the global table that are not in the working
table with inclinations greater than as determined by their NORAD
TLEs (If an entry doesn’t have a TLE, it is assumed to be
geostationary). This action cannot be undone.
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2.8.3 CONFIGURING TRACKING
Path: HOME - Configuration - Tracking Config - Step Track

The IDU step-track algorithm uses the patented “three point peaking” (3PP) approach, where the antenna
is peaked by fitting measured signals to the parabolic loss curve. This gives greater resolution than
traditional signal-balancing step-track in less time.

® ANIKFEZ JAz 205.030°[E1 48702 signal 0.1 dB |[[OCAL /£ ©

Step Track Configuration

OStep Multi Factor

eStep Cycle time
eStep Cycle Thresh

oStep Distance

FIGURE 2-48: STEP-TRAGCK CONFIGURATION SCREEN

# Item Description

1 Step Multi Factor % of 3dB beamwidth to move during peaking. Parameter is typically set at 0.120 (12%),
but you may have a slightly different idea for the value. Values <0.120 will tend to flatten
the beacon response and weaken resolving power of tracking algorithm. Values >0.120
may produce more accurate peaks but may cause significant signal loss during the
peaking process. ASC Signal does not normally recommend changing this value. There
may be valid reasons, however, for overriding this parameter. Nominal value is 0.120

2 Step Cycletime  Max time between unconditional peaking intervals, in minutes. Nominal value is 15 min

3 Step Cycle Signal loss from previous peaking result, at which system automatically re-peaks antenna.
Thresh Smaller values will result in more movement. Nominal value is 0.40dB
4  Step Distance Distance for each step-track move in degrees, automatically calculated from antenna size,

downlink frequency, & step multiplier factor. Not user changeable

2.8.4 SMARTRABK® CONFIGURATION
Path: HOME - Configuration > Tracking Config >SmarTrack®

The NGC-IDU SmarTrack® algorithm is based on building a mathematical model of observed satellite orbit
from the history of Az & El readings during tracking. Once sufficient data is collected to build a reliable
model, the system switches to a predictive mode and uses occasional peaking to update the model. The
quality level of this model is measured and provided in dB by computing the RMS error between the
model’s predictions and actual peaking points on the tracking status screen.

NOTE: many step track parameters also apply to SmarTrack® during the “model building” phase.

See following page for a figure of the SmarTrack® Configuration screen and descriptive table.
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signal  0.2dB |locAL £ 2 & B

=

SmarTrack® Configuration

ol’u'linimum Move 0.030°
OCycI e Time 300.0 min

eRePeak Trigger 0.30dB

FIGURE 2-49: SMARTRACK® CONFIGURATION SCREEN

# ltem Description

1 Minimum Move Used in predictive tracking modes to determine allowable computed tracking error in
degrees. When predicted Az/El vector differs from current Az/El vector by more than
minimum move value, system orders a move. Value may need adjustment for your
system requirements. Making value too small will cause extra movement, and
making it too large will cause signal loss between jumps.
NOTE: If the value is less than the deadband parameters in the Az and El axes this
will be ineffective.

2 Cycle Time The time between model updates once system is running in predictive mode.
Should not be confused with Step Track cycle time
3 RePeak Trigger Level at which model is updated because signal has fallen too far from last peak.

This should not be confused with the Step Track Repeak Level

2.8.5 CONFIGURING THE PLATFORM
Path: HOME - Configuration = Platform

The Platform Configuration screen allows the user to view, edit, & configure values related to the platform
(Site ID, Antenna Size, fixed parameters, etc.)

2.8.6 CONFIGURING MOTORIZATION
Path: HOME -> Configuration - Motorization

These pages are used to configure all parameters related to the position and rate loops for each of the two
or three axes for the main dish. There are up to five screens. The exact contents will vary based on the
configuration of the NGC-ODU.
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2.8.6.1 AZIMUTH MAIN DIiIsH AXIS CONFIGURATION SCREENS
The following two screens show in this section will be available unless the NGC-ODU is in the “SRT
only” operational configuration.

® AMIKFZ Az 205.030°|E1  48.702° Signal 0.1 dB |LOCALZ

Motorization

0001/0001 oAZ Invert

oAz Ratio
eAz Kp
oAz Kd

oAZ Ki 0002/0100 @AZ Rsp T/O

0120/0100 eAz Max Rate 200

0000/0200 QAZ Min Rate —

9.000 sec

eAz Drv Time

0.100 sec mAz Int Time

1.000 sec

eAz Int Depth

100 @AZ Deadbnd 0.010°

FIGURE 2-50A: MOTORIZATION SCREEN

# ltem Description

1 AzRatio Az encoder turns ratio, related to resolver speed and any gearing. Note this does not
refer to the transformation ratio, which is electrical.

2 AzKp Az axis PID controller proportional gain coefficient. This is similar in effect to the “ramp
down” or “deceleration” parameter in other controllers, although entered as the
reciprocal. A setting of 0125/0100 means that the controller will start slowing the axis at
about (1/1.25) or 0.800 degrees. A higher gain means a steeper ramp-down.

3 AzKd Az axis PID controller derivative gain coefficient. This is almost always set with a
numerator of 0. This can be used to dampen acceleration.

4  AzKi Az axis PID controller integration gain coefficient. This provides a slight boost to help
drive out very small errors. It has a similar effect to the “hunting” coefficients of some
other controllers. Note that if parameter is raised it may be necessary to lower the same
axis’ Kp.

5 Az Drv Time Distance between samples in Integration buffer in Az axis PID to use as derivative
difference signal.

6 Az Int Depth Az Axis PID integrator depth in samples. Not generally changed from 100.

7  Azlnvert Indicates whether Az resolver/encoder is mounted so it counts backward from true
angle

8 Az Max Rate Az max rate. Ranges 100 to 1000, where 1000 corresponds to max permissible output
of VFD

9 Az Min Rate Az min rate. Ranges from 0 to 1000, where 1000 corresponds to the minimum
permissible drive signal to the VFD. Not usually set below 100.

10 Az Rsp T/O # of seconds with no discernable movement tolerated by Az axis control loop when
position loop is enabled. May affect jogging in some NGC-ODUs as well.

11 Az Int Time Number of seconds of samples to integrate in the Az PID control block.

12 Az Deadband Az drive error tolerance. When the difference between target platform Az and the

current platform Az as is less than this value, the Az command is completed. Note that
the system will allow a slightly larger error without declaring a timeout in order to prevent
resolver jitter from causing spurious errors.
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® ANIKF2 Az 205.113°|El  48.639°|Pol 334°[signal -0.2dB |locAL X © # B
@ Motorization

cAz Overcurrent Trip

eAz Brake Delay

# ltem Description

FIGURE 2-508B: MOTORIZATION PAGE 2

1 Az Overcurrent Trip VFD parameter indicating the max sustained current that should be
generated for Az motor. Consult installation drawing for motor kit for correct
value.

2 Az Brake Delay Time delay between actuating Az brake release and turning on drive signal
to Az motor. When set to 0.0 the brake release function is disabled.
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2.8.6.2 ELEVATION MAIN DISH AXIS CONFIGURATION SCREENS
These screens will be available unless the NGC-ODU is in the “SRT only” operational configuration.

¢ anikrFz Az 205.113°|EI

48.639° |Pol 33.4°|signal

0.3 dB |LocAL & £ .= B

@ Motorization

0001/0001 oEI Invert

oEI Ratio
eEI Kp
eEI Kd

oEI Ki 0002/0110 QEI Rsp T/O

eEI Drv Time

invert

0100/0100 OEI Max Rate

—_——

1000
0000/0200 OEI Min Rate 50
8.000 sec
0.100 sec QEI Int Time 1.000 sec

@EI Deadbnd

°E| Int Depth 10

0.005°

3of5

FIGURE 2-50cCc: MOTORIZATION PAGE 3

# ltem Description

1 ElRatio Elevation encoder turns ratio, related to resolver speed and any gearing. Note this does
not refer to the transformation ratio, which is electrical.

2 EIKp El axis PID controller proportional gain coefficient. Similar in effect to “ramp down” or
“deceleration” parameter in other controllers, although entered as the reciprocal. A setting
of 0125/0100 means controller will start slowing axis at about (1/1.25) or 0.800 degrees.
Higher gain means steeper ramp-down.

3 EIKd El axis PID controller derivative gain coefficient. This is almost always set with a
numerator of 0. This can be used to dampen acceleration.

4 EIKi El axis PID controller integration gain coefficient. Provides a slight boost to help drive out
very small errors. Similar effect to the “hunting” coefficients of some other controllers.
Note that if this parameter is raised it may be necessary to lower the same axis’ Kp.

5 EIDrv Time Distance between samples in Integration buffer in eL axis PID to use as derivative
difference signal.

6 ElInt Depth El Axis PID integrator depth in samples. Not generally changed from 100.

7  Ellnvert Indicates whether El resolver/encoder is mounted so it counts backward from the true
angle.

8 El Max Rate El max rate. Ranges 100 to 1000, where 1000 corresponds to max permissible output of
VFD

9 El Min Rate El min rate. Ranges from 0 to 1000, where 1000 corresponds to the min permissible drive
signal to VFD. Not usually set below 100.

10 EIRsp T/O # of seconds with no discernable movement tolerated by El axis control loop when
position loop is enabled. May affect jogging in some NGC-ODUs as well.

11 ElInt Time # of seconds for samples to integrate in the El PID control block.

12 ElDeadband Eldrive error tolerance. When difference between target platform El and the current

platform El as is less than this value, EIl command is completed. Note the system will
allow a slightly larger error without declaring a timeout in order to prevent resolver jitter
from causing spurious errors.
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¥ ankF2 |az 205.113°E1 486307 Pl 33.4°[signal 0.4 aB |LocaL & @ # B

oEl Overcurrent Trip

eEI Brake Delay

FIGURE 2-50D: MOTORIZATION PAGE 4

# ltem Description
1 ElOvercurrent VFD parameter indicating the maximum sustained current that should be generated
Trip for the El motor. Consult installation drawing for motor kit for correct value.

2 ElBrake Delay Time delay between actuating El brake release and turning on drive signal to El motor.
When set to 0.0 the brake release function is disabled.

2.8.6.3 POLARIZATION MAIN DISH AXIS CONFIGURATION SCREENS
This screen is always available.

0.2 4B |[OCAL;
g Motorization
T

ePol Present yes
ePol Invert invert GCCW Coast 0.750°

ePol Ratio 0001/0001 ePoI Rsp T/O 1.000 sec

ocw Coast 0.800° ePol Brake Delay 0.3 sec

FIGURE 2-50E: MOTORIZATION PAGE 5

# ltem Description

1 Pol Present Indicates whether or not a Pol drive is present, selected from a list of predefined
options

2 Pol Invert Indicates whether Pol resolver/encoder is mounted so it counts backward from true
angle

3 Pol Ratio Pol encoder turns ratio. The number of times the resolver or encoder turns per turn of
the main axis

4 CW Coast Distance from target platform Pol that NGC cuts power to Pol motor in CW direction

5 CCW Coast Distance from target platform Pol that NGC cuts power to Pol motor in CCW direction
6 PolRsp T/O # of seconds with no discernable movement tolerated by Pol axis control loop when
position loop is enabled
7 Pol Brake Time delay between actuating Pol brake release and turning on drive signal to Pol
Delay motor. When set to 0.0 the brake release function is disabled.

If Pol drive present but not currently enabled, then only “Pol present” field will be displayed as “no”.
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2.8.7 CONFIGURING THE SRT ACCESSORY
The SRT screens are used to configure the subreflector tracking carriage. An SRT may have two or three
axes—X, Y, and Z—as shown below in Figure 2-53.

FIGURE 2-51: SRT AXES

L gamate 1Az 184.301 ° [E1 51,758 Signal -20.0 dB |LOCALJ* £ & B

@ SHT Contfiguration
ﬂ‘l’-‘ SRT Status operational
ESHT Mum Axes XYZ present

aSHT Axis TO 1.000 sec

aﬂtﬂt Lmt Marg 0.020

FIGURE 2-52A: SRT CONFIGURATION SGCREEN 1
# ltem Description
1 SRT Status Overall summary of SRT’s current state
2 SRT Num Axes SRT master configuration field, selected from a list of predefined options
none = no SRT axes detected
XY present = XY SRT present
XYZ present = XYZ SRT is present

3 SRT Axis TO Timeout value for all SRT axes. Minimum time to drive motors without seeing any
feedback change. Individual axes on the SRT cannot be separately configured for
timeouts.

4 Soft Lmt Margin  Used in calibration of X and Y to ascertain position for soft limits versus detected hard
limits

If no SRT is present, the screen will display SRT Status as “absent” and Num Axes as “not present”. If SRT
should be present but this screen is showing “not present,” check to make sure it has been properly
installed and securely connected to the system.
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2.8.7.1 SRT X AXIs CONFIGURATION

The screen shown in the below example (Figure 2-53b) is used to configure the SRT X axis (also

known as the Azimuth or “Cross-Elevation”).

| galaxy 16 |Az 184.301°|E1 51.755 Signal -20.0 dB |LOCALY* £ =

@SRT Configuration

OSFlT X Range 0.460°
QSFIT X Scale 0010/0200

eSFlT X Axis Motor Type NEMA 34 HSI

FIGURE 2-52B: SRT CONFIGURATION (X AXIS) SCREEN 2

Item Description

W NP H

SRT X Range Calibrated side-to-side range of SRT

SRT X Scale Relationship between X offset and cross-el beam displacement

SRT X Axis Motor type for attached stepper motor to the X SRT axis, selected from a list of predefined
Motor Type motors. This controls the amount of current delivered to the motor and the holding torque.
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2.8.7.2 SRT Y AXIS CONFIGURATION
The screen shown in the below example (Figure 2-54d) is used to configure the SRT Y axis (also

known as the Elevation).
| galaxy 16 |Az 184.301°|E1  51.755 signal -20.0 dB |LOCAL ¥ &)

@SRT Configuration

oSF{T Y Range 0.460°
eSRT Y Scale 0010/0200

eSRT Y Axis Motor Type NEMA 34 HSI

FIGURE 2-52c: SRT CONFIGURATION (Y AXIS) SCREEN 3

Item Description

W N | FH*

SRT Y Range Calibrated up-and-down range of SRT
SRTY Scale Relationship between Y offset and El beam displacement
SRT Y Axis Motor type for attached stepper motor to the Y SRT axis, selected from a list of predefined
Motor Type motors. This controls the amount of current delivered to the motor and the holding torque.
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2.8.7.3 SRT Z AXIsS CONFIGURATION
The screen shown in the below example (Figure 2-54e) is used to configure the SRT Z axis (also
known as the focus).

| galaxy 16 |Az 184.301°|EI 51.755 signal -20.0 dB |LOCAL ¥ © =

@ SRT Configuration

OSRT Z Range 0.375in
eSFlT Z Scale 0015/0100

eSFlT Z Step Size 0.080 in

oZ Soft Lmt Marg 0.000in

eSFlT Z Axis Motor Type NEMA 34 HSI

FIGURE 2-52D: SRT CONFIGURATION (Z AXIS) SCREEN 4

g b wN P H

Item Description
SRT Z Range Calibrated in-and-out range of SRT
SRT Z Scale Relationship between Z offset and distance in inches

SRT Z Step Size Step size during peaking for Z axis. If set to 0 Z axis peaking is disabled.

Z Soft Lmt Marg  Used in calibration of X and Y to ascertain position for soft limits versus detected hard limits
SRT Z Axis Motor type for attached stepper motor to the Z SRT axis, selected from a list of predefined
Motor Type motors. This controls the amount of current delivered to the motor and the holding torque.
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3.0 BASIC INSTALLATION & SETUP TASKS

NOTE: before beginning the initial setup, the process will go faster and smoother if the below info/data is on hand

To complete the minimum setup & configuration of the NGC-IDU, have the following information/data:
1. Site ID or Name

2. Site Latitude and Longitude. OPTION: with GPS option, this info is not needed

3. Current Coordinated Universal Time (UTC), in either Zulu (Z) or Greenwich (GMT) time. OPTION: Again,
with GPS option this info is not needed

4. The center frequency of your local oscillator that down-converts the beacon to L-band

5. Whether the beacon is inverted (lower side band) or not (upper side band) by the down converter. C-band
frequency is usually inverted, while Ku is not

6. The kind of beacon receiver to which you are interfacing
7. LAN address, mask, and gateway. Only needed if planning to use Ethernet
8. The satellite at which you intend to point the antenna, its NORAD ID, and its beacon frequency

INFO/DATA #1-#7 above will be needed during the INSTALLATION INTERVIEW and #8 will be needed
during SATELLITE CONFIGURATION

3.1 INSTALLATION INTERVIEW GUI CONVENTIONS

The Installation Interview process makes use of the Graphical User Interface (GUI), the elements and details of
which may be viewed in the following example (Figure 3-1):

|
MA |Signal  -1.7 dB

Installation Interview

W 1. Basic Config
2. Default Setup

3. Az Characteristics 0 Step 1: Basic Configuration

4. Az High Limit
_.o_ 5. Az Low Limit Configure Value: a @ |
Y 6. Az Motorization L

i I fi fixed
7. El Characteristics Operational Config fixe

B. El High Limit
9. El Low Limit
10. El Motorization

ey

L

FIGURE 3-1: INSTALLATION INTERVIEW GUI CONVENTIONS

#  Item Description

1  Status Bar Limited version of Status Bar (for more on Status Bar, see Figure 2-3)

2 Reset Un-checks all steps and resets progress bar

3 Step List Used to skip around to desired steps or to view which steps have been completed
(completed steps will have checkmarks). Can be scrolled through by firmly dragging your
finger up and down over list as if pushing it.

4  Sub-step Back Arrow Move back to a previous sub-step (arrow not shown in example)

5 Exit Leave Installation interview and return to System Setup screen

6 Progress Bar Shows % of steps “completed.” “Completed” simply means user has progressed through
the elements (sub-steps) of the current step

7  Current Step Description of current step. Will be checked if the step is completed

8 Field/Question These are most often questions, yes/no choices, and/or a configuration field

9 Next Step Pressing this button will move to the next step.

10 Sub-step Forward Arrow Move forward to next sub-step (arrow not shown in example)
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3.2 COMPLETING THE INSTALLATION INTERVIEW

&This process will go by much faster if you first setup the antenna using the handheld controller. If you have completed
the setup at the ODU, steps 1-14 of this process may only require a simple review.

The Installation Interview is an easy-to-follow, step-by-step, question-and-answer process that enables the
user (provided the user has the necessary info/data on hand) to setup the NGC-IDU. As the name suggests,
this feature allows the NGC-IDU to “interview” the user/installer/operator with a series of crucial setup
questions. One convenient part of the Installation Interview is that every answer that the user/installer/operator
inputs is immediately recorded and saved, meaning that the system will not lose any previously input info/data
in the event of an unexpected power loss.

Path: HOME - Configuration - System Setup. Once at the System Setup screen, press the Installation
button at the bottom of the screen.

STEP 1: BASIC CONFIGURATION

Step 1 will ask the user to answer 3 basic setup questions. If Step 1 has already been completed at some
point in the past, this screen will first ask “Do you want to review the basic configuration?” Pressing YES
will take you to Question 1. Pressing NO will take you to Step 2.

STEP 1, Question 1: Operational Configuration

ANIKF2  |Az 205.004°|EI 48520°|Pol  NA |signal -1.7 dB|

SO st | &= Installation Interview If the Installation Interview is being performed during
W 1. Basic Config ¥ the initial setup of your NGC-IDU, the screen shown

2. Default Setup
3. Az Characteristics Step 1: Basic Configuration . . .
4. Az High Limit Question 1 will ask you to choose the Operational

g 5. Az Low Limit Configure Value: g Co nfiguration .
6. Az Motorization i . .. .
T Operational Config fixed e FIXED, which means your antenna is in a specific,
8. EI High Limit permanent location
9. El Low Limit e MOBILE, meaning that your antenna is designed to
10. El Motoarization be moved from location to location (such as a
7 TriFold® antenna)

to the left should be the first screen displayed on.

STEP 1, Question 2: Antenna Size

Question 2 will ask the user to specify the size of the antenna. Antenna Size refers to the size of the
antenna’s aperture measured in meters (4.6m, 8.1m, etc.). Input the size of the antenna being configured and
press the Sub-Step Forward Arrow to move on to Step 1, Question 3.

STEP 1, Question 3: Polarization Present

Question 3 (which is the final question for Step 1) will ask for a YES or NO answer as to whether or not a
Polarization Drive is present in the system. If a Pol Drive is present, select YES. If a Pol Drive is NOT
present, select NO. User may proceed to STEP 2 by pressing “Step 2” at the bottom of the screen.
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STEP 2: DEFAULT SETUP

Screen may ask “Do you want to search for macros?” YES searches for an Automatic Template based on
data input with Handheld and/or during Step 1. If antenna has been setup outside using the handheld,
there is no need to select YES or NO. Simply move on to Step 3 by pressing it.

ANIKF2 |Az 205.186°|El 48.508°|Pol  NA |Signal 0.0dB | . ) . )
The screen will now display “Package(s) Found,” and

Steps +  Installation Interview will ask “Would you like to apply?” Pressing YES will

v 1. Basic Config

cause one of two things to occur:

EWPTIRES TN (/| Step 2: Default Setup 1. If only 1 matching package was found, that template
4. Az High Limit will be applied

e 5. Az Low Limit Package(s) found. Would you like 10 2. User will be asked to choose from a list of possible
6. Az Motorization apply? templates (refer to details such as mount type or main

7. El Characteristics
8. El High Limit

9. El Low Limit

10. El Motorization

voltage to find the correct match)

Once template is matched, proceed to Step 3.

STEP 3: AZIMUTH CHARACTERISTICS

If this step has been done in the past, the screen may ask “Would you like to move to the CW Limit
manually?” YES will move to the Jog screen. NO will cause the screen to ask “Would you like to review the
azimuth setup?” Pressing NO will move to the next step, and YES will allow review/edit of the parameters
listed below. Note that all of the above only applies if this step has been previously checked off.

If Step 3 has NOT been done in the past, the screen will ask (as shown below), “Would you like to center the

antenna manually?” Pressing YES will redirect you to the Jog screen so antenna can be centered. Return to

Installation Interview by pressing Back Arrow then Installation (if automatically bumped forward to the next

step, use the Step List to navigate back to this step).
ANIKF2 |Az 205.044°|EI 48.819°|Pol 20.8°|Signal —--dB |

E Steps _ “Z" Installation Interview Pressing NO will allow you to review the following data
/| /1. Basic Config (use Sub-Step Arrows to navigate between these
V2, Default Setup t )
Step 3: Azimuth Characteristics parame ers).
4. Az High Limit e Az Encoder Offset
g :z:\‘n‘:‘: L.imitt- Would you like to center the antenna e Az Ratio
h orization manually?
7. El Characteristics » Az Deadband
8. EI High Limit ves [l no | e AzRspT/O
10 E1 Motorizatin ° Az MinRate
S e Az Max Rate
e AzlInvert

STEP 4: AZ HIGH LIMIT

&Software Limits (SW Lmt) are input by the HANDHELD/ODU; DO NOT CHANGE THEM.

The screen may ask “Would you like to review the azimuth CW limits?” NO moves to Step 5. YES will
cause screen to ask “Would you like to move to the CW Limit manually?” YES will move to the Jog screen.
NO will allow review/edit of Az CW Plat SW Lmt.

STEP 5: AZ LOW LIMIT

&Software Limits (SW Lmt) are input by the HANDHELD/ODU; DO NOT CHANGE THEM.

The screen may ask “Would you like to review the azimuth CCW limits?” NO moves to Step 5. YES will
cause screen to ask “Would you like to move to the CCW Limit manually?” YES will move to the Jog
screen. NO will allow review/edit of Az CCW Plat SW Lmt.
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STEP 6: AZIMUTH MOTORIZATION
If Step 6 has already been completed, the screen will ask “Would you like to review the Azimuth loop
closure setup?” Pressing YES allows review/edit of the parameters listed below.

ANIKF2 |Az 205186°|E1 48.508°|Pol  NA |signat -0.0dB|

c stees | & Installation Interview Upon initial setup, however, Step 6 will allow you to
/1. Basic Config ¥ review/input the following (use the Sub-Step forward

/2. Default Setup arrow to navigate):
V13. Az Characteristics Step 6: Azimuth Motorization e AzKp
V4. Az High Limit Az K
g 5' Az Low Limit Configure Value: g * AZ Kd
| . AZKi
7. El Characteristics Azkp 0125/0100 e Az Drive (Drv) Time
8. El High Limit .
9. El Low Limit e AzlIntTime
A
10. El Motorization %
i e £i5Do NOT change values unless needed.
’— 23%

Screen will now ask “Would you like to configure miscellaneous parameters?” NO will move user forward
to Step 7. YES will allow user to review and edit the input data for the following:

e Az Overcurrent Trip

e Az Overcurrent Time

o Az Brake Delay

STEP 7: ELEVATION CHARACTERISTICS

The Step 7 screen will ask, as shown below, “Would you like to center the antenna manually?” Pressing

YES will redirect you to the Jog screen so the antenna can be centered. Return to Installation Interview by

hitting the Back Arrow then Installation (if automatically bumped forward to the next step, use the Step List to

navigate back to this step).
ANIKF2 |Az 205.186°|E1  48.508°|Pol  NA |signal -0.0aB| Pressing NO will allow you to review the following

S st > . . data (use Sub-Step Arrows to navigate):
P = Installation Interview
)| V1. Basic Config e El Encoder Offset
v 2. Default Setup ° EI Ratlo
v 3. Az Characteristics Step 7: Elevation Characteristics
/4. Az High Limit e ElDeadband
/5. AzLow L.imit. Would you like to center the antenna ° EI Invert
v 6. Az Motorization manually? ° EL RSp T/O
£l M Rat
8. EI High Limit Ves n ° In ~ate
9. EI Low Limit ¢ El Max Rate
10. El Motorization ° El Invert
mm e A

£44Do NOT change values unless needed.

STEP 8: ELEVATION HIGH LIMIT

&Software Limits (SW Lmt) are input by the HANDHELD/ODU; DO NOT CHANGE THEM.
The screen may ask “Would you like to move to the up limit manually?” Pressing NO allows you to
review/edit the input value for El Up Plat SW Lmt to make sure it is correct. YES will redirect to Jog Screen.

STEP 9: ELEVATION LOW LIMIT

Misoftware Limits (SW Lmt) are input by the HANDHELD/ODU; DO NOT CHANGE THEM.
The screen may ask “Would you like to move to the down limit manually?” Pressing NO allows you to
review/edit the input value for EI Dn Plat SW Lmt to make sure it is correct. YES will redirect to Jog Screen.
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STEP 10: ELEVATION MOTORIZATION
If Step 10 has already been completed, the screen will ask “Would you like to review the Elevation loop
closure setup?” Pressing YES allows user to review initial parameters listed below.

ANIKF2  |Az 205.186°|El 48508°|Pol  NA [signal 0.1 dB|

Upon initial setup, however, Step 10 will allow you to

Siepe = Installation Interview review/input the following:

v 1. Basic Config

/2. Default Setup e EIKp
v|3. Az Characteristics Step 10: Elevation Motorization e EIKd
v 4. Az High Limit ° El Ki
v 5. AZ Low Limit
Configure Value: H H
@ ' e rimton ; I ©)| - ElDrive (D) Time
J/|7. El Characteristics ElKp 0120/0100, e ElIntTime
7/ 8. El High Limit F-y
/9. El Low Limit £i5Do NOT change values unless needed.
TTTLTT I—

The screen may now ask “Would you like to configure miscellaneous parameters?” NO will move user to
Step 11. YES will allow user to review/edit data for the following:

e El Overcurrent Trip

e El Overcurrent Time

o El Brake Delay

STEP 11: POLARIZATION CHARACTERISTICS

If Pol Drive is NOT present, this step will skip automatically. If a Pol drive is present, screen will ask
“Would you like to center the antenna manually?” Pressing YES will redirect user to Jog screen so antenna
can be centered.

|signal a8 | Pressing NO will allow you to review the following data
* Installation Interview (use Sub-Step Arrows to navigate):

| v 7. E1 characteristics e Pol EnC.Oder Offset
/8. El High Limit Step 11: Pol Characteristics e Pol Ratio
V9. El Low Limit ° POl RSp T/O
V10. El Motorization ol vou e to canter the antena
e :::::il\;:: like to center the antenna ° CW Coast
12. Pol High Limit ' e CCW Coast
13. Pol Low Limit
4, G attinga o « Pol Invert
15. Indoor Params
TTTTTTTTT — &Do NOT change values unless needed.

kv

STEP 12: Pol HIGH LIMIT

&Software Limits (SW Lmt) are input by the HANDHELD/ODU; DO NOT CHANGE THEM.

If Pol Drive is NOT present, this step will skip automatically.

The screen may ask “Would you like to move to the CW limit manually?” Pressing NO allows you to
review/edit the input value for Pol CW Plat SW Lmt to make sure it is correct. YES will redirect to Jog screen.

STEP 13: Pol LOW LIMIT

=Y
A\ software Limits (SW Lmt) are input by the HANDHELD/ODU; DO NOT CHANGE THEM.
If Pol Drive is NOT present, this step will skip automatically.
The screen may ask “Would you like to move to the CCW limit manually?” Pressing NO allows you to
review/edit the value for Pol CCW Plat SW Lmt to make sure it is correct. YES will redirect to Jog screen.
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STEP 14: SRT SETTINGS

AMIKF2  |Az 205.186°|El 48.508°|Pol  NA |signal -0.0dB| Step 14 is for SRT systems only. If an SRT is
-lsteps— e Installation Interview present, the system should detect it. If no SRT is
A=t [ 9. E1 Low Limit present (or is for some reason not being detected) the
¥/10. El Motorization screen will read “No SRT detected. Should one be

::; edbpiialad | | Step 19: SHT Sefup present?” if system DOES NOT have an SRT, press
13 ol Low Limit _ NO and move on to STEP 15. If system DOES have
e conflqure falue: g an SRT, ensure it has been properly connected to the

15. Indoor Params SRT Num Axes XY present

16. GPS System
17. Kingpost Tilt
18. Beacon Source

system, and follow the on-screen instructions.

If SRT is present and detected, configure the SRT
Num Axes.

STEP 15: INDOOR PARAMETERS
If Step 15 has already been completed, the screen will read “Would you like to review the general indoor
parameters?” Answering NO will move you to Step 16. Initially, it will present the screen shown below.

ANIKF2  |Az 205.044°|EI 48.819°|Pol 20.8°|Signal —-dB| . . . .
: s YES will allow the user to review/edit the following

Steps =" Installation Interview values as needed. It is recommended that this data be

v|6. Az Motorization . .
N recorded, for future reference, in the areas provided

/8. El High Limit Step 15: Indoor Parameters below:
/|9, El Low Limit

Y110, EI Motorization Configure Value: e Sjte ID:
v/11. Pol Characteristics
Site ID Plano TX USA

712. Pol High Limit .
713, Pol Low Limit e Deg Prec:

v/14. SRT Settings
« Product Key:

STEP 16: GPS SYSTEM

ANIKF2 |Az 205.186°|EI 48.508°|Pol  NA |Signal -0.1dB| If the system has the GPS option, the NGC-IDU should

E > : _ detect this and will configure the location values on its
-~ Installation Interview « . .

/9. El Low Limit own. Screen may ask “Would you like to review the

710. EI Motorization site location parameters?” Press YES to review data

Phbtahaboadbail | | Step 16: GPS System (user may wish to record this info for future use).
v 12. Pol High Limit

e ¥113. Pol Low Limit Would you like to review the

/14. SAT Settings site location params? OPTION: if system DOES NOT have GPS (or it is not
being detected for some reason), screen will display

Reset

¥ 15. Indoor Params

W 16. GPS System Yes

17. Kingpost Tilt
18. Beacon Source

“No GPS detected. Should there be?” if a GPS
should be present but is not detected, press YES,
UL LT ensure device is connected to the system, and follow

X  _sws | sew | |Meon-screeninsiiuctions.

OPTION: if system DOES NOT have a GPS option, simply press NO and move on to Step 17. If GPS present
and is detected, press YES and review/edit the following parameters:

e Latitude

e Longitude
e Altitude

e Time
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STEP 17: KINGPOST TILT (POST OFFSETS)
The screen may ask “Do you want to review post offsets?”

. | N | Nei e dr| o
ANIKF2 |Az 205.044°|El 48.819°|Pol 20.8°|signal dB /AONLY QUALIFIED PERSONNEL SHOULD ALTER
“Z° Installation Interview KINGPOST TILT PARAMETERS

/| v 8. El High Limit
v 9. El Low Limit
v/10. El Matorization Step 17: Kingpost Tilt
v 11. Pol Characteristics . . . .
g v 12. Pol High Limit Do you want to review post offsets? Pl’eSS“’lg YES Wl” a”OW yOU tO reVIGW/edlt data as

7 13. Pol Low Limit needed for the following parameters (if unit is

/14. SAT Settings MOBILE, this step may be skipped):

v 15. Indoor Params

Pressing NO will move you on to the next step.

¢ Raoll
e Pitch
e Heading

STEP 18: BEACON RECEIVER SETUP

ANIKF2  |Az 205.186°|EI 48.508°|Pol  NA |Signal -0.1 dB|

TECE ] . .
P -~ Installation Interview

)| /9. EI Low Limit
v 10. El Motorization

If this step has been completed in the past, the screen
will ask “Would you like to review the beacon

7/11. Pol Characteristics Step 18: Beacon Revr Setup setup?” If Ben Revr is configured for analog input,
i:i::fﬁt::‘;‘ NO will move to STEP 19. If NOT configured for
g e Configure Value: g analog input, NO will allow user to configure LOW

7 15. Indoor Params LNB Local Oscillator 18750000 MHz

SIGNAL LVL. YES allows review and edit of the
j‘S-GPSSvstem below listed values. Note that all of the above only
17. Kingpost Tilt

applies if this step has been previously checked off.

If Step18 has NOT been previously checked off, the user will be allowed to review/input the following values:
o LNB Local Oscillator (MHz)
e Bcn Inversion (True = YES, the Beacon is
INVERTED; False = NO, the Beacon is NOT
INVERTED)

The screen will then ask “Does the system control the Beacon Receiver?” Answer YES or NO to this

question, based on the below information:

¢ YES = review and/or input specific Device Type. System will search for a default template and, if one is
found, will display “Default setups exist. Apply?” Answer YES to apply defaults, or NO to manually input
values for Serial Baud Rate, Serial Control, Serial Multi-address (addr), Bcn Offset, Ben Slope, and Low
Signal Lvl.

¢ NO = review and/or manually input values for Bcn Offset, Bcn Slope, and Low Signal Lvl.
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STEP 19: LAN SETTINGS

If Step 19 has already been completed, screen will ask “Would you like to review the network settings?”
Press YES to review. Pressing NO may cause screen to ask “Would you like to review the ethernet
settings?” Press YES to review. Pressing NO may cause screen to ask “Would you like to review the SNMP
settings?” Press YES to review.

If this is the initial Installation Interview, you will be presented with the screen shown below.

ANIKF2  |Az 205.044°|E1  48.819°|Pol 20.8°|signal - dB| This screen will allow review/edit data of the following

- Steps | ) ) values (use Sub-Step Forward Arrow to navigate):
Reset - _ =" Installation Interview
/10. El Motorizati e |P Address (Addr)

. otorization

v 11. Pol Characteristics ) i IP Mask

/112. Pol High Limit Step 19: LAN Settings e Gateway

¥13. Pol Low Limit OPTION: the above three values only apply if system has
e v|14. SRT Settings Configure Value: g the Ethernet option

V/15. Indoor Params IP Addr 10.5.39.61 -

SNMP Off (True =it is OFF; False =it is ON)
Read Community (public, private, etc.)
Write Community (public, private, etc.)
Trap Community (public, private, etc.)

v 16. GPS System
V|17. Kingpost Tilt
v 18. Beacon Source

W 19. LAN Settings

Use the Sub-Step Forward Arrow to move on, or press the Step 17 Button at the bottom of the screen.

STEP 20: GENERAL SETTINGS

ANIKF2 |Az 205.174°|E1 48.497°|Pol  NA |Signal -0.1 dB| . .
If this step has been previously completed, the
Steps “Z" Installation Interview

screen will ask, “Would you like to review the

¢ 11. Pol Characteristics general settings?” YES will allows review/edit of the

V12, Pol High Limit

L L Step 20: General Settings below listed values. NO will move you to next step.
/|14. SRT Settings

e ¥15. Indoor Params Configure Value: e This screen will allow the review/edit of the following
v16. GPS System Box Limits enforced

parameters:
e Box Limits
e Premove Alarm (Alm) Time

v 17. Kingpost Tilt
v 18. Beacon Source
V/19. LAN Settings

W20. ings

STEP 21: TRACKING PARAMETERS
ANIKF2  |Az 205174°|EI 48.497°|Pol  NA |Signal -0.1 dB| If this step has been previously completed, the
|s.eps— == Installation Interview screen will ask, “Would you like to review the
R, 2 porigh Limit tracking settings?” YES allows review/edit of the

¥ 13. Pol Low Limit below listed values. NO will move you to next step.
7//14. SRT Settings Step 21: Tracking Parameters

This step allows review/edit of the following values:
Step Multi Factor

Step Cycle Time

Step Cycle Threshold (Thresh)

¥ 15. Indoor Params
e ¥ 16. GPS System Configure Value: g
v/17. Kingpost Tilt Step Multi Factor  0.067

v 18. Beacon Source
¥ 19. LAN Settings

v 20. Geneal Settings Cycle Time
L s Minimum Move
NORAD Life

INTELSAT Life
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STEP 22: PLATFORM PARAMETERS

This screen will allow the review/edit of the following values:
e True Azimuth

e True Elevation

o True Polarization (if Pol is present)

THIS CONCLUDES THE INSTALLATION INTERVIEW PROCESS
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3.3 CHECKING THE BEACON RECEIVER INTERFACE

Before attempting to peak up or track, the user should make sure the beacon receiver interface is working
correctly.

To check the basic beacon receiver interface:

1.

2.

3.
4.

If using an analog beacon, check the cabling, specifically the analog cable to J11 (see Section 1.12 for
details).
If using the serial connection to the beacon receiver, check the serial cable to J12 (see Section 1.12 for
details).
If using the Spectrum Analyzer, check to see the L-band downlink is connected to J15.
If using a serial connection to the beacon receiver, check to see if it is working.
a. Path: Home - Configuration - Tracking Config - Beacon Rcvr
b. Check beacon receiver type to make sure it matches the beacon receiver
c. Path: Home - Status - Faults
d. Ensure no Beacon Comm Fault is declared. If one is active, correct the beacon receiver
connection. Note that the Atlantic Satellite receivers will declare communications faults if they
are in LOCAL mode.
Testing the analog connection can be difficult without an active signal. With some beacon receivers, the
user can adjust the slope and offsets to produce analog voltages. A signal generator can always be
used to check the beacon receiver interface.
If using the Spectrum Analyzer, check to see if the analyzer appears to be making traces.
a. Path: Home - Operations - Spec An
b. You should be able to see the noise floor of analyzer varying slightly per trace

To check the response of the beacon receiver, you may need to steer the antenna slightly off the beam.

The following is a procedure for checking the response of the beacon receiver:

1.

Determine the true receive 3dB beamwidth at the downlink frequency of the beacon receiver. The value
computed by the IDU is an estimate using a generic formula. The true beamwidth should be available
from the antenna manufacturer and may vary somewhat. Record this value.

Peak the antenna as well as possible using either the tracking system or manual jogging. Record the
signal strength from the status bar.

Carefully steer the antenna off beam “up” by as close to exactly one-half the value determined in Step
1, above. Record the measured signal strength from the status bar.

Carefully steer the antenna off beam “down” from the point recorded in step 2 by as close to exactly
one-half the value determined in Step 1, above. Record the measured signal strength from the status
bar.

Compute the average of the measurements in step 3 and step 4. This average should be roughly 3dB
below the value recorded in step 2.

If it is not, repeat the test using an external spectrum analyzer to check the 3dB response outside the
beacon receiver-NGC combination.

Do not use Az for this test as Azimuth’s apparent 3dB beamwidth varies with the secant of the El angle due to
the geometry of most mounts.

If there is no response at all from the analog interface, and the serial interface is connected and supported, try
changing the beacon source to digital (serial) and repeating the test.

Use the following path and procedure in order to do this:

arwdOE

Path: Home - Configuration - Tracking Config - Beacon Rcvr
Change Bcn Data Type to digital

Repeat previous steps 1 through 5 (see the above steps)

Path: Home - Configuration - Tracking Config - Beacon Rcvr
Change Bcn Data Type back to analog
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3.4 INITIAL SATELLITE PEAK-UP

When the antenna control system has not yet been completely aligned, finding and peaking on the first satellite
can take some time. This section gives a procedure for doing this.

Once a satellite has been chosen, the antenna controller operator must peak up on that satellite for the first
time. If the beacon receiver is connected, the readings from the beacon level may be used to peak. Otherwise,
the operator must use another source to identify when the antenna is peaked on the satellite, refer to the
satellite acquisition procedure below.

The operator may use both position designate and jog commands facilitate peaking. The displayed Az and El
on the top of the screen may not be valid position readings as the resolvers have not been calibrated yet.

The actual antenna pointing angles may be approximately determined by using an inclinometer for the
Elevation pointing angle and using the antenna foundation dead heading or a compass to determine the
antenna Azimuth angle. Change the Azimuth and Elevation encoder offsets until the Az and El readings are
approximately correct. Then steer the antenna to the approximate location of the satellite.

3.4.1 MANUAL PEAKING
At this point, if no beacon receiver is available, an external spectrum analyzer (not supplied) can be used.
The specific procedure to acquire the satellite is as follows:
1. Connect the Spectrum Analyzer to the LNA output or convenient downlink monitor port.
2. Set the Spectrum Analyzer center frequency to the correct frequency for the satellite to be acquired.
3. Set the Spectrum Analyzer Settings to produce a fast sweep, as shown below:
e Reference Level: As applicable
¢ Input Attenuator: 0 dB
e Scale: 10 db/Division
¢ Center Frequency: For the base satellite
e Span: 200 MHz
¢ Resolution Bandwidth: Auto
¢ Video Bandwidth: Auto
e Sweep Time: Auto
. Manually move the antenna in Az at the initial El angle over the range of £ 2°
. While moving the antenna, monitor the Spectrum Analyzer for signals.
. If signal detected, maximize the received signal level by tweaking the antenna Az and El angles
If a signal is not detected, increment and then decrement the antenna El angle, in steps, and repeat
above until the satellite is acquired or

~No oA

The step size should be equal to one-half of the half-power beamwidth. The NGC-IDU will calculate this on
its own.

The above procedure is intended to peak the antenna on the satellite. To complete the antenna peaking on
the satellite, align the antenna feed Polarization with the satellite by peaking the co-polarized feed port with
a satellite signal or null the cross-polarized feed port with a satellite signal by rotating the feed.

3.4.2 AUTOMATIC PEAKING WITH AN EXTERNAL ANALYZER

Whether or not the beacon receiver is present, the NGC-IDU can be used to peak the signal somewhat
automatically.

Verify that the Antenna Size, beacon frequency, and LNB Local Oscillator are configured.

Set up the external analyzer as described in the previous section (3.4.1).

Pre-Position the antenna as described.

Follow path: HOME - Operations - Track

Set the Track Mode to Step.

Press the Scan button.

While the controller is moving the antenna, monitor the Spectrum Analyzer for signals.

If a signal is detected, press the STANDBY key. Maximize the received signal level by jogging the
antenna’s Azimuth and Elevation angles.

ONOoO GO~ WNE
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During the scan, the antenna controller will execute a spiral scan with appropriate step sizes.

FIGURE 3-2: SPIRAL SCAN

3.4.3 ADJUSTING THE TRACKING LEVEL
Once the first satellite is acquired, the beacon receiver parameters and attenuation should be adjusted so
the clear sky is 0.0dB after precise peaking. If using an analog beacon receiver, set clear sky so it is also

about 7.5 to 8.0 volts. This process is a combination of configuring the beacon receiver and the NGC-IDU.

5

3

1

-1

-3

dB

-5

-7

-9

-11

13

-15

volts

Clear sky

Low signal
threshold

Slope =2.0 dB/V

FIGURE 3-3: ANALDG BEACON RECEIVER EXAMPLE

3.5 PLATFORM CONFIGURATION

The platform configuration elements tell the NGC-IDU and NGC-ODU the antenna’s size, how the pedestal is
mounted, and the information needed to determine where the antenna is pointed. Most of the settings here are
stored in and used by the ODU. The following sections will describe how they are to be used.

3.5.1 ANTENNA SIZE

The IDU needs to know the antenna size as part of the process of estimating 3dB beamwidth. The antenna

size is always in meters.

To view or change the antenna size, use the following path:
e Path: HOME - Configuration - Platform

7581691_Rev D
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® ANKFZ Az 205150°|E1 486500 ) Signal -0.1 dB |LOCAL /2

Platform Configuration

OSite ID Plano tx usa
eAntenna Size 4.6 m

eHeading 0.000°

a Premove Alm Time 1000 sec

eFIOII 0.001°

e Pitch

FIGURE 3-4A: PLATFORM CONFIGURATION SGCREEN 1

# Item Description

1 SiteID Name of site

2 Antenna Size Antenna size in meters. Primarily used to guess 3dB beamwidth

3 Heading True heading that corresponds to 0 degrees for platform Az

4 Roll Angle of kingpost side-to-side; around a vector pointing straight out from 180 degrees,
typically. Usually set to 0.0

5 Pitch Angle of kingpost side-to-side; around a vector pointing straight out toward 90 degrees,
typically

6 Premove Alm Time How long to wait before moving if alarm is installed

7 Location Pressing this navigates to the Location Configuration screen (see Section 3.5.4).
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® AnikrFz Az 205.150°|E1 48675

Signal -0.2dB 'LOCAL AR l.

Platform Configuration

OAzimuth

eAz Encoder Offset

eAz ccw Plat SW Lmt
OAZ cw Plat SW Lmt

eAz Encoder Type

205.161°
16.365°

242.000°
138.000°

Resolver

FIGURE 3-4B: PLATFORM CONFIGURATION SCREEN 2

# ltem Description
1 Azimuth Current global Az calculated from platform angles, attitude, and SRT position
2 Az Encoder Offset Offset added to raw resolver offset to get to current platform Az
3 Az CCW Play SW Lmt Software limit, min legal value of Current Platform Az. If Target Platform Az lower than this,
impossible angle will be declared
4 Az CW Plat SWLmt  Software limit, max legal value of Current Platform Az. If Target Platform Az greater than
this, impossible angle will be declared
5 Az Encoder Type Az axis angle feedback device type & architecture, selected from list of predefined types
¥ aniKF2 |Az 20s.150°[E1  48.647 Signal -0.6 dB |LOCALZ © # B
‘- F] Platform Configuration

0 Elevation 48.653°

9 El Encoder Offset 275.650°

e El Up Plat SW Lmt 70.000°

o El Dn Plat SW Lmt 35.000°

9 El Encoder Type Heidenhain 18 SSI

FIGURE 3-4G: PLATFORM CONFIGURATION SCREEN 3
# ltem Description
1 Elevation Current global El calculated from platform angles, attitude, and SRT position
2 El Encoder Offset Offset added to raw resolver offset to get to current platform El
3 ElUp Plat SW Software limit, max legal value of Current Platform El. If Target Platform El is greater than this,
Lmt impossible angle will be declared.
4 EIDn Plat SW Software limit, min legal value of Current Platform El. If Target Platform El is lower than this,
Lmt impossible angle will be declared.

5 ElEncoder Type El axis angle feedback device type & architecture, selected from list of predefined types
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® ANIKFZ Az 205.166°|E1  48.642°|Pol 33.4°|signal 0.3 dB |[ocAL £ B

Platform Configuration

oPoIarization 33.4°
ePoI Encoder Offset 172.380°
ePoI cw Plat SW Lmt 90.000°

GPOI ccw Plat SW Lmt -90.000°

ePoI Encoder Type Resolver

ePoI Motor Type not applicable

FIGURE 3-4D: PLATFORM CONFIGURATION SCREEN 4 (AC PoL MoTaR TYPE)

# ltem Description

1 Polarization Current global Pol calculated from platform angles, attitude, and SRT position

2 Pol Encoder Offset Offset added to raw resolver offset to get to current platform Pol

3 Pol CW Plat SW Software limit, the max legal value of Current Platform Pol. If Target Platform Pol is greater
Lmt than this, impossible angle will be declared.

4 Pol CCW Plat SW  Software limit, which is the minimum legal value of Current Platform Pol. If Target Platform Pol
Lmt is lower than this, impossible angle will be declared.

5 Pol Encoder Type Pol axis angle feedback device type & architecture, selected from list of predefined types. Will
display “Resolver” for AC Motor Type; For DC Motor Type, will display “Potentiometer”.

6 Pol Motor Type If no Pol present, will read “not applicable.” For AC Pol Drive, should display “----". For DC Pol
Drive, should display a motor type (i.e. “NEMA 23 HIS”)

3.5.2 ANTENNA ENCODER OFFSETS, TYPES, AND LIMITS

The NGC-ODU has two built-in coordinate systems: Local coordinate system and Global coordinate
system. The ODU takes raw resolver/encoder readings and adds programmed center offsets to create
platform angles that, when combined with SRT offsets (if present), make up the local coordinate system.

Soft movement limits are always specified along real axes in the NGC-ODU and IDU. Therefore, for
example, the Azimuth limits are “CCW platform SW Limit” and “CW Platform SW Limit”. The IDU does not
calculate or enforce travel limits based on the global coordinate system (Note, however, that the box limits
are calculated and enforced as global coordinates).

Use the following path and procedure to view or change the encoder offsets, encoder type, and soft limits:
o Path: HOME - Configuration - Platform.
o Go to the page associated with the axis (Az, El, Pol: see Figures 3-4a to 3-4e)
NOTE: if the encoder center offsets are changed, it may be necessary to change the software limits as these are not
automatically connected to each other in the software.

3.5.3 HEADING, ROLL, AND PITCH

The heading, roll, and pitch values are used to adjust this system for the orientation of the pedestal through
a mathematical transform. The resulting (true) Azimuth, Elevation, and Polarization are sent to the IDU. If
the heading, roll, and pitch angles are all 0°, this transform is an identity. The following figure shows the
flow of calculations.
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Srt X SrtY

Raw az reading—»@iPlatform Az Az—»
I Az Encoder Offset I
Raw el reading Platform El Coordinate Transform El—
Software in
NGC-ODU
El Encoder Offset
Raw pol reading Platform Pol Pol—»

Pol Encoder Offset I

Heading II Roll II Pitch I

FIGURE 3-5: ODU CooRDINATE TRANSFORM FLOW

The heading value can be used to allow for the antenna not being mounted with the center of travel facing
due South. See Appendix A for an example of what to do for an antenna that is installed in the Southern
Hemisphere.

The roll and pitch values can be used to correct for what is called “kingpost tilt.” Kingpost tilt is basically a
deviation of the Az axis of rotation from perpendicular. For a fixed antenna, the following diagram shows
the relevant terms. For example, if an antenna is installed so the pedestal is leaning back by 1.2° from
perpendicular in the North direction, the resulting effects on the coordinate system can be largely corrected
by setting the pitch setting to -1.200°.

Kingpost

Center of travel should
normally be platform

azimuth angle of about

180° (set with /\
handheld, outside). >

%

©

Northern Hemisphere:
Set Heading field so
azimuth angle of 180° is
South.

Southern Hemisphere:
Set Heading field so
azimuth angle of 0° is
North.

FIGURE 3-6: ROLL & PITCcH IN NGC-0O0DU & How THEY ARE USED

In a mobile TriFold® antenna, this calculation is very important and is automatically applied (see Appendix
F). This is an unusual correction for a fixed antenna; however, all NGC equipment is capable of making it.

Use the following path to view or change the heading, roll, or pitch:
¢ Path: HOME - Configuration - Platform
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3.6 EARTH LOCATION CONFIGURATION

Earth Location is a critical parameter for the NGC-IDU. The Earth Location is used to compute satellite look
angles from orbital parameters. The site latitude and longitude are especially critical. Altitude is less so,
although it may make a small difference for large antennas with tight pointing requirements.

If the NGC-IDU is connected to a GPS service, either through the AS-1 module as in a TriFold® controller, or
through the 10MHz reference option, it may not be necessary to enter this information directly.

Use the following path and procedure if no GPS service is available, in order to enter the latitude, longitude,
and altitude:
e Path: HOME - Configuration - Platform

o Press the Location navigation button.
NOTE: latitude and longitude are entered in fractional degrees, not in degrees and minutes.

3.7 TRACKING START, STOP, & STATUS CHECK

The NGC-IDU screens can be used to start and stop tracking, and to check on the status of tracking. For a
detailed breakdown of the various screens related to Tracking Operations, refer to Section 2.7.1 in this
manual.

3.7.1 START TRACK

Assuming that tracking has been configured to suit the user, use the following path and procedure to start
the system tracking:

1. Path: HOME - Operations = Track

2. Press the Resume Track or the Pre-Charge button, depending on what action is desired

For 3PP step-track, NORAD, and Intelsat, “Resume Track” is the usual selection.

“Pre-Charge” is appropriate for SmarTrack® when the user has been Step-tracking for some period of time.
Pre-Charge will use the position log information from previous peaking intervals to retrospectively build the
model. See Section 4.3 in this manual for more information on SmarTrack®.

3.7.2 STOP TRACK

There are several ways to stop tracking.

1. From anywhere, press the STANDBY button on the front panel. This will abandon all current
movement and place the NGC-IDU tracking subsystem into stop mode.

2. From HOME->Operations > Track, press the Pause Track button. (This button only appears when
the system is actively tracking.)

3. From the Jog screen, press the Pause Track button. (This button only appears when the system is
actively tracking.)

The NGC-IDU does not pause tracking because of any NGC-ODU-reported fault condition. The NGC-IDU
will continue to attempt to track through faults as best it can.

3.7.3 STATUS CHECK

The simplest way to check the status of tracking is to check the Tracking LED on the front panel. Ifitis a
steady blue or a slowly blinking blue, the system is tracking.

e Path: HOME—->Operations - Track
e Track Status field gives the precise status of tracking.
See Table C.28 for detailed explanations of the statuses.

3.7.4 AUTOMATIC TRACK RESUME
The NGC-IDU can be configured to resume tracking automatically upon NGC-IDU power-up.

To set this up, use the following path and procedure:
1. Path: HOME - Configuration = Tracking Config > General, page 3 (on screen)
2. Edit the Auto Track Resume field to “true”
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Automatic Track Resume has the following four requirements:

1. The feature must be enabled.

2. A box limit must be configured for the current satellite.

3. Box limit enforcement must be turned on.

4. The system has to have been tracking at the time of power-down or reboot.

If any of these four requirements are not met, the NGC-IDU will not resume tracking on power-up. An entry
will be made in the Fault/Event History indicating this, and why.

3.8 CAONFIGURING THE NETWORK

The IDU can be connected to a TCP/IP-based Ethernet network using port J3 on the back panel. This is a
standard 100BaseT network connection on a RJ-45 connector.

Please note the IDU may not work well with some older 10BaseT-only Ethernet hubs. If the IDU does not
appear to be functioning correctly on the network, check to see if the equipment supports 100BaseT.

The IDU is designed to work with a static IP address only.
To configure the static IP address, use the following path: HOME - Configuration - System Setup

Doing this requires the following three pieces of information:
o IP Address
e |P Mask
¢ Gateway (also known as a router)

Selection of IP addresses and masks and router addresses is out of scope for this document. Generally
speaking, configuring these should only be done in cooperation with qualified IT support personnel.

Each IP address, mask, and gateway consists of four decimal numbers between 0 and 255 separated by
periods, e.g., 1.2.3.4. This is called dotted-decimal notation. When entering these numbers, do not add any
extra leading Os; the system will follow the UNIX/Linux convention of treating these as base-8 numbers, which
is probably not is desired.

Sometimes the IP Mask is specified in slash form as part of the IP Address, e.g., 1.2.3.4/24.

The following table converts common slash forms to dotted-decimal form:
TABLE 3.1: COMMON SLASH-TO-DECIMAL FORMS

Slash notation IP mask

/8 255.0.0.0

/16 255.255.0.0

124 255.255.255.0
125 255.255.255.128
126 255.255.255.192
127 255.255.255.224
/28 255.255.255.240

Once the network is configured, it is best to test it using PING. The use of this utility is outside the scope of
this document.

3.9 BASELINE SAVE AND RESTORE

The NGC-IDU has a powerful feature to save, view, and restore known-good configuration settings as a group.
This set is called a “baseline.” These baselines are useful for restoring known-good operating conditions
automatically.

In the NGC-ODU, parameters are stored in the PWAs closest to where they are “needed.” So, for example, the
Polarization ACU is where the master copy of the Polarization coast coefficients are stored. The Pol ASU is
where limits and encoder offsets are stored.

To simplify maintenance, the installation documents recommend saving a baseline when installation is
completed for restoration.

If these boards are swapped out as part of a repair, the new boards need to have the parameters set to match

the system. The easiest and safest way to do this is a baseline restore.
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o The current system settings can be saved as the baseline using the Save command on the Baseline
screen. This command captures virtually every configurable parameter in the system except the
satellite tables and models and saved them internally. Note that it also saves off tracking configuration,
beacon configuration, and so forth.

o The current system settings can be compared to the baseline using the Diff command on the Baseline
screen. All differences are displayed in the text window on the screen.

e The baseline must be re-applied to the system using the Restore command on the Baseline screen.
Restoring the baseline takes roughly one minute.

o Subsets of the baseline can be re-applied for Az, El, Pol, and so forth using the Restore Select screen.
When components are replaced, this is the recommended way to do this.

NGC-ODU parameters can also be saved and/or restored using the Handheld Terminal. See either of the
NGC-ODU manuals (7580368 for Technicians; 7581776 for General Users) for details on this function.

3.9.1 CusTOM POLARIZATION
For TriFold® systems with interchangeable feeds, the Save Pol function on the Baseline screen can be
used to save a set of parameters specific to the current band and Pol function.

3.9.2 MULTI-BAND SYSTEMS WITH INTERCHANGEABLE FEEDS

ASC Signal’'s TriFold® antennas include removable, interchangeable feeds. If feeds use traditional AC
motors, ODU & IDU need to be slightly reconfigured when feed changes to adjust to different encoder
offsets and software limits from feed to feed. This can be done manually, but automatic means is available.

If working set entry for a satellite includes a Band and a Pol Type selection other than auto, the controller
will attempt to apply a “Pol template” for a baseline matching the indicated band and Pol selection if one is
saved (If not, there is a message indicating this when the satellite is selected for GoTo or ReTune).

To create template, user should first create the satellite and specify the band and Pol, and attempt to use
ReTune command. User should then manually configure system, including the following parameters:

e Polarization configuration

Polarization encoder center offset

Polarization software limits

Polarization coast coefficients

Polarization ratio

Polarization deadband

Polarization timeout

Once parameters are satisfactory, user should go to Baseline screen and select Save Pol. At this point,
settings will be associated with Band and Pol configuration of current satellite. They will be automatically
recalled whenever any satellite of this combination of Band and Pol configuration is selected for use.
NOTE: once user has elected to use the automatic means, it’s not possible to revert to manual means. Corresponding Pol
template cannot be deleted. It can only be updated.

3.10 SYSTEM TIME

NORAD, Intelsat, and SmarTrack® require accurate synchronization of the NGC’s system time to Universal
Coordinated Time (UTC), also known as “GMT” or “Zulu time”. Other forms of tracking do not require the time
be synchronized; however, event logs and other data will be more useful if the time is set.

The IDU system can get system time from several sources:
e Built-in clock
o NTP server
AS-1

The NGC-IDU has a built-in battery-backed-up real time clock module. This clock is accurate to £1 minute per
month and should hold the date and time for approximately 10 years. This also allows the IDU to ride through
outages of any other source for reasonable amounts of time. The clock module is located in the IDU SCP
module.
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The NGC-IDU can acquire time from any network host or device reachable from the LAN port (connected to
J3) that implements the Network Time Protocol (NTP) according to RFC 1305. This interface is commonly
implemented by commercial GPS systems. The protocol obtains four samples from the server specified on the
System Config page, using port 123, and these values are filtered and the best value is selected. NTP is
usually capable of keeping the system synchronized to less than one second, which is far more than is needed
for any tracking application. Note that, as of this version, there is no alarm generated if the NTP client in the
NGC cannot reach the server, the only way to tell if this is working is to check the time. In this case, date and
time will be automatically set and maintained. The NTP client runs every 15 minutes, or whenever the NTP
server address is entered by the user (even if it does not change).

The NGC-IDU can obtain time from the external GPS in the optional ASC Signal AS-1 module. For mobile
TriFold® systems where no connection to the Internet is available, this is mandatory. An AS-1 can also be
installed in fixed applications to serve as both a system time and location source. In this case, date and time
will be automatically set and maintained.

Generally speaking, it is safe to use all three as long as the NTP server is properly synchronized to the GPS
time system.

If no GPS or NTP time is available, the user may directly enter the current date and time from the Current Time
field on any page that displays it, e.g., the System Config page. Note that if the user enters time into a system
with an NTP connection, it may be overridden within 15 minutes, as soon as the NTP client runs again.

Unlike some other systems, the IDU allows the system date and time to be changed at any time. Intervals
between tracking steps and other periodic tasks are performed by elapsed time, which is unaffected by setting
the clock forward or backward. Note, however, that changing the time may make time-sensitive plots and data
look confused or awkward, as previous data samples are not adjusted by the system.

Some NGC Antenna Control Systems may have other time sources, such as built-in GPS references, as well.
This is out of scope for this manual.

3.11 LEGACY SERIAL PROTDOCOLS

Port J9 on the rear panel can be connected to systems that supported legacy APC100/NGC-IDU controllers for
limited emulation.

3.11.1 APC100 EMULATION

The NGC-IDU can be configured to emulate, partially, the ASC Signal Corporation (formerly Andrew)
APC100 product previously available. This emulation is limited in some respects, but in general M&C
programs written for the APC100 should partially work with minimal changes. The emulation follows
section 7 of the APC100 Operation and Maintenance Manual.

The DB9 communication port J9 on the rear of the unit is functionally compatible with the DB25S port on
the rear of the APC100 when configured for RS-232 mode. A commercially available adapter can be used
to connect the RS-232 ports. (A null modem may be required.)

Note that RS-422 and RS-485 are not supported; if this is required an external adapter should be fitted.
The port operates only at 9600 baud, even parity, 8 data bits, and 1 stop bit.

Limitations and restrictions are given in Appendix E.

To enable or disable this interface:
1. Path: HOME - Configuration > System Setup
2. Set J9 emulation to “APC100”

The “APC 300” and “telemetry” settings are for specific customer use only and are not generally supported
at this time.
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3.12 LICENSE KEYS
The NGC-ODU has a limited number of software features that are enabled and disabled by a license key.

A license key will look similar to the following example: $F4C0-67DA-180B-4202
NOTE: the above combination of digits is only meant to serve as an example, and is NOT an ACTUAL license key

License keys can be obtained from ASC Signal Customer Service for the following cases:
e Incorrect configuration of a licensed system, or
e Purchase of a feature not previously licensed.

To obtain a new key, the requestor will need the serial number of the NGC-IDU. This can be obtained from the
back label of the unit, or from the NGC-IDU front panel:

To obtain the serial number, use the following path and procedure:
¢ Path: HOME - Configuration - System Setup
e Navigate to page 2 (on screen) and write down the serial number from the Product Serial Number field

Provide this information to the ASC Signal customer service/technical support person.

To enter a new license key, use the following path and procedure:

e Path: HOME - Configuration - System Setup

¢ Navigate to page 2 (on screen)

o Edit the product key carefully. Be sure to preserve the punctuation. (Note that the key is not case
sensitive. Be sure to distinguish between the number zero and the letter ‘O’, and between the number
one and the letter ‘L’

o Press Save. If the key has been correctly entered, the value will change. If not, an error will be
displayed, and the user must start over

Note each license key is only good for the NGC-IDU with the same serial number for which it was generated.

Because there is a random element in key generation, if the key supplied is unclear due to letter/number
confusion, you can always request another one. Each possible combination of serial number and features has
many hundreds of possible keys.

The key is encrypted and decrypted using a cipher algorithm which is permissible for export from the United
States.

3.13 ADMINISTRATION OPERATIONS

The following sections will cover screens and processes related to Administration Operations. General Users
(unqualified/non-technical personnel) should NEVER access the screens explained in these sections.

3.13.1 UPDATING SOFTWARE

Most updates are made to TPU (front panel) and SCP (internal tracking, SNMP, & data storage system).
TPU and SCP are updated separately from separate distributed files. Generally, SCP & TPU software is
forward-and-backward-interoperable, and the order of update is not important. There are two common
ways to apply updates in the field: jump drive and FTP.

The IDU can copy files from a jump drive plugged into the front panel USB port. This method is preferred.
The update packages (.deb files) can be copied to a PC-formatted (FAT32) USB memory stick/jump drive.
They should be placed in the root directory of the drive. Pay careful attention to file names.

The IDU can also copy files from an FTP server. This mechanism is fast and reliable, but because of
evolving network security policies it has become more and more difficult to support.

Other mechanisms do exist. The programs may be updated via analog POTS modem by ASC Signal
support staff as well, in some circumstances if necessary, if data connection is stable enough to support
multi-Megabyte downloads. It is also possible to update programs using an RS-232 serial line, although
this would not normally be done in the field.
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To update the software of the NGC-IDU, use the following procedure:

1. Choose your data source: Internet or File

2. Confirm that the path to the file (fields 2 & 3 in Figure 2-14) is correct
3. REFER to the Following Section

Updating the IDU and ODU embedded systems is done by installing a firmware image (binary file) through
drag-and-drop to each board when it is configured to operate as a USB flash drive mode.

When inserting the jump drive allow about 15 seconds for the NGC to recognize the jump drive.

* Unzip the file

* Copy all files NGCSCP.4.0.0.0.deb & NGCTPU.4.0.0.2.deb onto a jump drive into the root directory
Use the “Safely remove hardware” option on the PC to eject the jump drive

Plug it into the IDU front panel USB jack

Follow this Path. HOME - Administration > Update SW

Set the SW update source to File

Edit the SCP SW update path to “/var/jumpdrive/NGCSCP.4.0.0.0.deb”. It needs to be exact.
Press Update SCP

Wait about 4 minutes for update to take. Update is complete when the front panel stops cycling LEDs
Repeat for the TSM SW update path “/var/jumpdrive/NGCTPU.4.0.0.2.deb”.

Press Update TSM

*  Wait 3 minutes or so

The handheld terminal cannot be field updated at this time.

During the update process, a prompt may appear on the screen similar to the one shown in the below
photo (Figure 3-7)

Installing new software packaqge, please wait...
This may take a minute...

Installation complete, restarting panel...

This may take a couple of minutes...
FIGURE 3-7: NGC-IDU RESTART AFTER SW UPDATE
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3.13.2 USER MANAGEMENT
Path: HOME - Administration - User Mgmt
This screen allows the customer administrator user to change the passwords for the configurable security

access levels. See Section 2.2 for more information on access levels.
NOTE: the installer password will is not displayed and cannot be changed.

® ANIKFZ Az 205.180°|EI  48.639 Signal 0.2 dB |[OCAL

User Management

0 User Admin Pwd admin

9 User Pwd ngc

FIGURE 3-8: USER MANAGEMENT SCREEN

# Item Description
1 User Admin Pwd Password for the customer (or user) administrator mode
2 User Pwd Password for the user level.
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4.0 INTERMEDIATE INSTALLATION & SETUP

The following sections will cover advanced processes and procedures for both the installation and setup of the
NGC-IDU.

4.1 NORAD AND INTELSAT TRACKING SETUP AND OPTIMIZATION

Depending on software license keys that have been purchased with the system, the NGC-IDU can track
satellites using predictive tracking with either the NORAD or Intelsat data sets.

“‘“NORAD” is a shorthand reference to a set of “simplified perturbation models” SDP4/SGP4 that calculate the
predicted location of the satellite in orbit over time. The models use data input called two-line element sets
(TLEs). TLEs are available for almost all communications satellites from NORAD, NASA, and some
commercial sources.

Choosing the best tracking mode depends on a number of potential factors.

Tracking modes can be roughly categorized as follows:
e Empirical methods that use the received beacon signal as the only source for pointing angles. If the beacon
signal degenerates due to weather or other issues, this kind of tracking stops
¢ Predictive methods that use the mathematical data as the only source for pointing angles. These are
immune to beacon loss but subject to several sources of errors
¢ Hybrid methods that use empirical methods to collect data which is processed by a modeling system and
used to generate pointing angles which may be used instead of empirically measured pointing angles

The following table gives the tracking modes supported by various ASC Signal controllers:
TABLE 4.1: SUMMARY OF SOME TRACKING TECHNIQUES

Tracking approach Summary Method Type

3PP/other Periodic or continuous signal peak through hill-climb or parabolic fit Empirical
algorithm

Adaptive Continuous 3PP with movement projected by linear extension of observed peak Empirical

Step Track locations

SmarTrack® orbital Fit of observed Az and El to model of orbital dynamics. Update model Hybrid

prediction with periodic peak measurements.

NORAD Predictive Unit follows look angles predicted by mathematical model Prediction

Intelsat Predictive Unit follows look angles predicted by mathematical model Prediction

Here is some advice on selecting tracking modes:
e Empirical modes work best if the dominant problem is not orbital motion
¢ Predictive and hybrid modes work best if the dominant problem is orbital motion

One challenge in predictive tracking systems has evolved as the frequencies rose. Satellite station-keeping
has improved to the point where orbital effects, while still important, are just another contributor to tracking
requirements. Physical changes in the antennas due to solar heating alone can cause as much or more need
for tracking adjustments than actual satellite motion. Obviously, these changes cannot be predicted by
astrodynamics no matter how sophisticated. Since they affect both the antenna pointing and its ability to
measure the position of the satellite, these effects compromise both predictive tracking algorithms like
SDP4/SGP4 and adaptive orbital modeling algorithms like SmarTrack® and competitors’ substantially similar
algorithms.

4.1.1 PREDICTIVE TRACKING

When the system is in NORAD or Intelsat tracking mode, the NGC-IDU regenerates a new angle from the
model periodically. The rate at which this happens depends on how much the model indicates satellite
appears to be moving. When the new pointing angle exceeds the minimum move constraint from the
previous angle, the command angle is updated. No feedback or other considerations alter the generation
of these angles.

The angle is of course the ideal look angle from the current location. To make this accurate, the system
time must be closely synchronized and the latitude and longitude of the earth station must be accurately
known. The predictive track user should either install an AS-1 to get the time, connect the NTP client in
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the NGC-IDU to an accurate time server, or monitor and correct the time of the NGC-IDU at least monthly.
Refer to section 3.10 System Time in this manual.

The data set must be entered before this approach can be used. See below for details.

Predictive track works best if antenna is very precisely installed and aligned. The antenna mount should be
as orthogonal as possible (El axis perpendicular to Az, and the kingpost dead plumb). The resolver offsets
should be carefully set to minimize pointing error.

4.1.2 PREDICTIVE TRACKING OFFSETS

Even if all of these offsets are well done, there still may be small errors due to nonlinearities in the mount.
The NGC-IDU includes the ability to use satellite-by-satellite offsets for Az and El for each algorithm which
can be used to correct these last few hundredths of a degree.

To edit these offsets, use the following path and procedure:

e Path: HOME - Configuration - Satellite - Working Sat Tbl
Select and edit the satellite of interest

NORAD Az and El offsets are found on page 3 (on screen)
Intelsat Az and El offsets are found on page 4 (on screen)
Commit the changes to save them.

These parameters may be edited while the system is running. The offset will take effect on the next
prediction cycle, which may take a few moments.

Predictive track cannot account for true atmospheric refraction distortion (although some is modeled in at
low Elevations) of the antenna due to physical effects such as temperature, wind pressure, and mechanical
droop, and so forth. It will not normally perform as well as an equivalent system with closed-loop tracking.

Aligning and adjusting look angles is a tedious process that is beyond the scope of this manual.

4.1.3 NORAD DATA SET
NORAD two-line elements sets (TLEs) actually consist of three lines. The first line is the name of the
satellite. The second and third lines contain fixed-length 69-character strings.

The NORAD SGP/SDP algorithm is a sophisticated astrophysical model suitable for all kinds of different
orbits — geostationary, geosynchronous, even MEO and LEO satellites. NORAD TLEs are available for the
ISS, for example.

The following figure shows a representative two-line element set with some example elements identified.
The exact meaning of each field is well-documented elsewhere and understanding them is not essential to
operating the NGC-IDU.

Satellite name Two-line element

Epoch time
& SoaTou eV L L ¢ It fa*t LD f/én’ G0 L&D SU . I tET LIS U Fss 1t d4d8

ASTRA 24
1 2546217 980504 10302.,.00000000 .00000145 0QOOQQ0O-0 Q000040 0O 1842
2 25462 0.0410 156.8280 000Z586 6.6490 Z268.8310 1.00272320 44689

INTELSAT 7 ([IS-T1)
1 74737 QRNST b 1N313 |R1NAARTAL — OONNNNET ANNON=N  1000N=3 N TR

NORAD ID inclination Check digits
FIGURE 4-1: NORAD TLE WITH SELECTED ELEMENTS IDENTIFIED
With the NGC-IDU, it is possible to type in the two 69-character lines of the TLE directly, but this is not
recommended since it is quite tedious and error-prone. The format is very rigid and each space and
location has a specific meaning. Note that every space, plus-sign, minus-sign, etc., is meaningful.

e Path: HOME - Configuration - Satellite > Working Sat Tbl
e Select and edit the satellite of interest
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e NORAD TLEs are found on page 3 (on screen)
o Commit the changes to save them

It is much simpler and more reliable to use a PC to place a file named “geo.txt” in the root directory of a

USB flash drive and use the update or import functions

e Path: HOME - Configuration - Satellite - Global Sat Tbl - Update Table

e Insert jump drive with geo.txt file. This file should contain one or more sets of three lines containing
current TLEs

o Press the “Install File” command to add a satellite for each and every entry in the geo.txt file. Existing
satellites not mentioned will not be disturbed

e Or, press “Update File” command to correct any existing TLEs in the system with updates available in
the file, but it will not add any new satellites from ones in the geo.txt file that are not loaded

Please note that there is no way to “undo” installing a geo.txt file.

It is also possible to use FTP to update these files. This requires a reachable FTP site with network security
be set up so that anonymous FTP can retrieve the file. Configuring this aspect is beyond the scope of this
manual. The functions “Install URL” and “Update URL” use FTP instead of the jump-drive. The NGC-IDU
by default will expire the TLEs after 7.0 days. This can be configured to meet the local site’s accuracy and
data handling requirements.

As of the last update of this manual, NORAD TLEs are available for many satellites at the following URL:
http://www.celestrak.com/NORAD/elements/geo.txt

NOTE: ASC Signal cannot provide ephemeris information above and beyond what is made available by the satellite
operators.

4.1.4 INTELSAT DATA SET (ELEVEN PARAMETERS)
Intelsat “weekly” element sets consist of 15 pieces of data obtained from Intelsat:

o Eleven of them are the ephemeris data itself

¢ One is the name of the satellite

¢ One is the “epoch time”, the time at which the algorithm treats as 0 hours.

¢ Two are check values, predicted orbital latitude and longitude 170 hours from the epoch time.

This algorithm works by fitting sinusoidal approximations to satellite motion. It is not an astrophysical
model like the NORAD SDP4/SGP4 algorithm. This limits the use of Intelsat data to geosynchronous
satellites.

TO: ALL STATIONS OPERATING AT 239.00 DEG EAST

SUBJECT: ELEVEN PARAMETER EPHEMERIS FOR INTELSAT G-23/235.00 Deg E

EARTH STATIONS PLEASE ON-PLSS TO YOUR ADMINISTRATION Satelllte name
WEEELY 11-FPARARMETER DATA

THE 11 PARAMETER EPHEMERIS AND EPOCH PREDICTING THE 3PACECRAFT
MOTICN ARE PROVIDED BELOW.

PLEASE ENTER THIS DATA INTO THE EPHEM.DAT FILE

Epoch date/time

YEAR MONTH DAY HOUR MINUTE SECOND

z010 11 03 a0 oo oo

THE EPHEMERIS VALUES ARE:

LMo LM1 Lmz

DEG. E DEG/DAY DEG/DAY/DAY Element data
239.0068 0.0033 0.000z06

LCONC LONC1 LONS LONS1

DEG. E DEG/DAY DEG. E DEG/DAY
0.0281 0.0001 0.0161 0.0009

LATC LATC1 LATS LATS1

DEG. N DEG/DAY DEG. H DEG/DAY
-0.0010 (MINUS) -0.0008 (MINUS) 0O.0341 -0.0027 (MINUS)

THE NOMINAL ORBITAL LOCATION FOR THIS SATELLITE IS 239.00 DEG. E

Predicted Lat/Lon
THE PREDICTED SATELLITE LONGITUDE AND LATITUDE AT 170 HOURS AFTER
EPOCH ARE 239.0770 DEG. E. AND 0.0037 DEG. N.

FIGURE 4-2: INTELSAT DATA WITH SELECTED ELEMENTS IDENTIFIED
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With the NGC-IDU, it is required to type in the Intelsat information directly. Since most fields are floating
point numbers, the format is not critical, but the user needs to enter all digits or the validity check may fail.

e Path: HOME - Configuration - Satellite - Working Sat Tbl

Select and edit the satellite of interest

Intelsat data is found on page 3 (on screen). Press Edit View

Fill out all fields on both pages 1 and 2 (on screen) of the Intelsat Data screens

Commit the changes to save them

The NGC-IDU, by default, will allow the Intelsat information to expire after 7.0 days. This can be configured
to meet the local site’s accuracy and data handling requirements.

As of the last update of this manual, Intelsat data is available for many satellites at the following URL:
http://www.intelsat.com/resources/satellitedata/ephemeris.asp

Select the “weekly” report for the satellite of interest. Please note ASC Signal cannot provide ephemeris
information above and beyond what is available from the satellite operators.

4.2 STEP-TRACK (3PP) CONFIGURATION SETUP AND OPTIMIZATION
All NGC-IDUs can track satellites using a compatible beacon signal receiver and a step-track algorithm.

The NGC-IDU implements a form of step-track called Three Point Peaking (3PP), which is the parabolic curve
fitting algorithm.

3PP will continuously adapt to any satellite but can be vulnerable to loss of the satellite during rain fades with
inclined orbit satellites. The 3PP algorithm is described in some detail in Appendix B, section B.5.1. A more
complete description may be found in US patent 6,657,588.

4.2.1 CONFIGURATION
This section assumes that the beacon receiver interface has been configured and is operating correctly.

3PP has three basic parameters that control its behavior:
e The Step Multiplier Factor,
e The Step Cycle Time, and
e The Step Cycle Threshold

System performance in tracking is affected by all three settings. In general, smaller values for any or all of
the parameters will result in a more active antenna that moves more. Setting the step multiplier factor to a
low number (less than 0.08 or so) will tend to reduce maximum loss at the cost of slightly increasing the
RMS tracking error due to less distinct information from the beacon receiver.

In addition to these settings, there are several settings that affect signal processing in the IDU and, as a
consequence, will affect tracking performance:

o Beacon settle time

e Beacon soak time

e Scintillation detect Enabled

e Scintillation detect Thresh

The first two parameters control when beacon information is integrated, and for how long. The last two
parameters control how much noise the IDU will accept on the analog beacon input without discarding the
current second.

4.2.2 OPTIMIZATION OF 3PP
With a well-behaved pedestal with a well-tuned NGC-ODU, it is possible to configure the IDU to track with
normal maximum tracking losses limited of 0.2 to 0.3dB.

Here are some hints for getting the best results from 3PP Step-tracking:
e Make sure antenna points well & is responsive. You should have accuracy on position designate
commands that is less than half the calculated step size. Antenna will only track as well as it points.
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o Make sure the resolvers are quiet. A properly installed antenna control system will not have noticeable
jitter in the resolvers when the motors are not moving. If you see constant changes in the angle reported,
it usually means there is too much electrical noise on the resolver lines and the installation needs to be
reviewed. Resolver jitter will affect tracking accuracy and stability. Resolver instability can cause the 3PP
algorithm to make poor decisions.

e Make sure signal strength settings are good. Be very careful when selecting low signal threshold and
clear sky. If the signal is below the low signal threshold, the antenna control system assumes that it may
be on a "side lobe." If tracking is attempted when antenna is on a side lobe, the peak may be false. If the
RF system is not properly configured and the signal threshold is too low, this result is actually quite likely.

e Make sure the beacon receiver is responsive and stable. In a clear sky situation the beacon signal
should be stable to within 0.1 dB. If it is not, it could be indicative of intermodulation distortion (IMD) in the
beacon receiver's front end and the installation should be reviewed. Obviously during rain or heavy
clouds you may see variation, especially for bands that are susceptible to rain fade. Scintillation is
another effect, caused by the same physical phenomenon that causes starlight to appear to 'twinkle,'
although this tends to happen rapidly within a single second. Make sure that the beacon receiver does
not have any long-term averaging turned on, since this will combine with the NGC-IDU’s signal
processing to introduce significant delays.

The following table illustrates some common issues and the normal next step to solve them:
TABLE 4.2: STEP TRACKING ISSUES
Observation Actions
Antenna is moving too much, 1. Increase step cycle threshold
tracking too often 2. Increase step cycle time
Tracking is imprecise 1. Make sure antenna points accurately
2. Make sure beacon signal is stable in clear-sky
3. Make sure step size is appropriate for goals
Antenna seems to move the 1. Check resolver stability
2
3
1

wrong way during tracking . Lengthen beacon settle time

. Check beacon receiver for “low video bandwidth”
Antenna doesn’t move during . Make sure step distance is more than twice deadbands in both
tracking and them jumps axes

4.2.3 FINDING INCLINED ORBIT SATELLITES
Locating inclined satellites can be difficult, especially with large antennas with narrow beams.
o If the NGC-IDU is licensed for NORAD tracking, it can be useful for finding the predicted position of
the satellite.
¢ If not, offline tools such as SatMaster can be used to determine approximate look angles. Once the
antenna has been steered in the general location, the Scan function can be used to look for the
satellite.

In either case, the Scan function can be used to perform a squared-off spiral scan.

To initiate a scan, use the following path and procedure:
e Path: HOME - Operations - Track
e Select Scan

The antenna will perform the Scan until it locates a beacon signal and then peak up. It may do this for
hours since there is no limit on the scan size.

4.2.4 INTERACTION WITH OTHER FEATURES

The technical user may wish to set a box limit for your step-tracking system. See Section 4.8 for details on
this. During Three-Point-Peaking (3PP), the NGC-IDU will keep internal records of its tracking. This
information can be used to pre-charge a SmarTrack® model if use of that feature is desired.

4.2.5 ABOUT THE ADAPTIVE CONTINUOUS STEP TRACK (ACST) VARIANT
The NGC-IDU also includes a form of step-track called Adaptive Continuous Step Track (ACST), which is a
slightly modified version of 3PP step-track. This version uses a linear forward projection algorithm to move
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the antenna along the last known Azimuth and Elevation rate of change vectors between peaking intervals,
in order to improve the starting point for 3PP. It is slightly more able to deal with rain outages than step-
track, but is more vulnerable at the extreme ends of the orbit where the directions are changing than
SmarTrack®. Otherwise, it is configured just like 3PP.

4.3 SMARTRACK® CONFIGURATION SETUP AND OPTIMIZATION

All NGC-IDUs which can track satellites using a compatible beacon signal receiver and a step-track algorithm
can also use the SmarTrack® algorithm. This algorithm is based on building a mathematical model of the
observed orbit of the satellite from the history of Az and El readings during tracking. Once sufficient data is
collected to build a reliable model, the APC400 switches automatically to a predictive mode and uses
occasional peaking to update the model. The quality of the model is given in dB by computing the RMS error
between the model’s predictions and actual peaking points.

SmarTrack® is subject to very stiff quality metrics. The algorithm will use the model to reverse-project the
peaking data collected and determine RMS error, which is computed first in degrees and then in estimated loss
in dB using the 3dB beamwidth. If that error is greater than 1/3 of the repeak trigger, the model is not
considered valid and the system will attempt to update it.

4.3.1 SMARTRACK® CONFIGURATION
The following SmarTrack® parameters are configurable:
e Minimum Move
e SmarTrack® Cycle Time
e Repeak Trigger
NOTE: many of the step-track parameters also apply to SmarTrack® during the “model building” phase.

4.3.2 FUNCTIONALITY OF S MARTRAC:K®

SmarTrack® collects points using three-point peaking (3PP) step-track. It must have at least five points
collected over at least a six hour period, and these points must pass the quality check. SmarTrack® collects
these points using the same frequency and re-peak criteria configured for step track.

Once the model is valid, the NGC-IDU switches into a predictive mode. It will then update the model
periodically, whenever the SmarTrack® repeak trigger is exceeded, or whenever the SmarTrack® cycle
time has been exceeded.

Model sample data older than 48 hours is discarded, and points closer than 15 minutes to each other are
also condensed.

4.3.3 OPTIMIZATION OF S MARTRAI::K®
Very little adjustment is required for SmarTrack® once the 3PP subsystem is configured to work well.

Note, however, that there are some basic tips:

o Don't set the repeak trigger too small. This can keep the system from using the models it develops
e Don't select a SmarTrack® cycle time longer than 240.0 minutes

4.3.4 PRE-CHARGE FEATURE

The SmarTrack® algorithm can use information collected while step-tracking to pre-charge a model.

To do this, use the following path and procedure:
e Path: HOME - Operations - Track

o Pause tracking

e Change the tracking type to SmarTrack®

o Select Pre-Charge
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4.3.5 SMARTRACK® MobDEL
The SmarTrack® Model itself can be viewed using the NGC-IDU.

To do so, use the following path and procedure:
e Path: HOME - Operations = Track - Status = SmarTrack® Mdls
o Select the satellite of interest

A text file is loaded on the screen. It consists of a number of lines like the following picture:

¥ ankrz Az 1709 48.602 Signal -16.0 dB |LOCAL

@ SmarTrack® Model

Available Models

Select Satellite

AMCA1
ANIK F2
Galaxy-16

FIGURE 4-3A: SMARTRACK® MODEL (START PAGE)

¥ ANIKFZ Az 179.039°|EI  48.602 signal -16.0 dB |LOCAL

[ ]
Choose SmarTrack® Model (AMC-1)
VIO E]

time s 128027233030, 0000000050, GO0OOA00 0, D005, 0000
point314817 ,BB324074 -1, 79730423 -0,00184888; O3
point:14817 BR420056: -1, 79703157 -0, 00191262 13
point:14817 B7141204;-1,79729148;-0,00193993; 2
point:14817 68833333 -1, 79722358 -0, 00212062 33
point;14817,966782415-1, 796481123 -0,00260405; 43
diagiAMC-1:24315:131, 33050, 865
diagtinclination=0, 000000

diag:eccentricity=0, 00000

diag:East longitude=0,000

diag:argPeriges=—0, (00000

diag:phi0=0, 000000

diagttotalloss=(not wet calculated)

#

# Motes: 1, Caleulated inclination and eccentricity will wary slightly —_—

# from true values due to small accumulated pointing errors,

# 2, For true geostationary zatellites the other model parameters may

# diverge from the true parameters due to lack of definition in data,

# 3, Total loss is the RMS error in dBE between the reverse-—computed _:_J

FIGURE 4-3B: SMARTRACK® MoODEL

7581691_REV D PAGE 129 OF 196



Derived model

Time:1281365283:0.00043224:0.00023692:-111.021:-0.001373

PO
point

L4828,
14828,

P T [ N o - T W I LV N = P S W
63807870:-1.93698976:-0. 00073405 1:

point
point
point
point
point
point
point
point
point
point
point
point
diag
diag:
diag:
diag:
diag:
diag:

MOT

EEEEEEEEEE

(14829,
114829,
114829,
114829,
114830,
114830,
114830,
114830,
114830,
114830,
:14830.
14830,
TANIK F2:28378:205.059:48,578

80606750:-1.93704834:-0. 00116327 38:

03225694 :-1.93806203:-0.00131849: 30:

95744213:-1.93813916:-0. 00152076 40: Measurements
§5836R806:-1.93800508: -0, 00140518: 41:

00121528:-1.93790701:-0. 00129330 42:

01461806 -1.93807856:-0. 00136183 : 43:

22350694 :-1.93783629:-0, 00178507 : 44:

fheees Lo s 4

=1. T=0. » d6:; :

57240741:-1.93726727:-0. 00109168: 47: Model data, in
58721065;-1.93687745:-0,00092555: 48; English
A1AARORL 1 =1 . 03600300 -0, 000G1471: 4G:

inclination=0.024766

gccentricity=0. 00024 . .
East longitude=248.979 Quality metric
argPerigee=-54.562155

phid=-0. 073688

diag:totalLoss=0, 04168

es: 1.
2.
3.

Calculated inclination and eccentricity will wary sTightly

from true values due to small accumulated pointing errors.

For true geostationary satellites the other model Earameters may
diverge from the true parameters due to lack of definition in data.
Total loss is the rRMS error in dB& between the reverse-computed
model-projected angle and the observed measured angle for the
receive signal at the current programmed downlink freguency

using the generic parabolic formula.

File generated 20100800 14:48 UTC

FIGURE 4-3c: SMARTRACK® MoODEL BREAKDOWN

The most interesting elements are the Model data and Quality metric lines.

The model data contains the estimated parameters of the satellite at the Epoch time listed (which is the
same as the file generated time for all practical purposes).

SmarTrack® tends to slightly overestimate inclination for tightly-station-kept geostationary satellites. This is
because any error at all is assigned by the algorithm to the inclination.

The totalLoss is the RMS error of the collected points in the position log compared to the predicted angle
from the model calculating backward. This is converted to dB using the 3dB beamwidth and a parabolic
approximation of the antenna pattern.
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4.4 TRACKING RECEIVERS

These sections will explain how to connect a tracking receiver to the IDU for Step-track, SmarTrack®, and
other functions.

The NGC-IDU supports one or more of three separate tracking receiver types:

e External Beacon Receiver
e Internal Spectrum Analyzer (OPTION)
¢ Internal DVB-S Receiver (OPTION)

The following figure shows these three options and the four ways the NGC can receive a tracking signal.

Signal level: External Equipment (Customer-Supplied) NGC
Consult with
beacon receiver
manufacturer @
Atlantic Satellite ASC300 Beacon 0to 10VDC - RJ11
Block L-band Receiver ; C RPI-6
Down C-band Ver'tex VB253 Beacon Rec_elver Beacpn
CEVE Etc Miteq BR-L Beacon Receiver e Receiver
' Novella Beacon Receiver . interface
Analog Beacon Receiver <7senal—>c RJ12 '7

Block @
Down L-band
-85 dBm
to -30 dBm
recommended

Converter
Block @ Optional DVB

Down L-band - J13 X
Receiver
Converter
-65dBm
to -25 dBm

FIGURE 4-4: TRAGCKING RECGEIVERS

Optional Spectrum

i Analyzer

Y

Path: HOME - Configuration - Tracking Config - Beacon Rcvr, using Ben Data Type field.

An analog beacon receiver may be interfaced using the analog, serial, or both interfaces. The choice of
whether to use analog or serial (digital) data from the beacon receiver is configurable.

The optional built-in spectrum analyzer may be used for some satellites.

The optional DVB receiver may be used for some satellites.

4.4.1 ANALOG BEACON RECEIVER INTERFACE

Many commercial beacon receivers (not supplied with the IDU) can be connected to ports J11 and J12 on
the rear panel of the IDU. The IDU can accept an analog voltage (0-10VDC, see A on the figure) as long as
the analog voltage is linearly proportional to the tracking signal’s received signal strength in dB.

This configuration is recommended for maximum performance because the IDU will over-sample and
process analog signal to detect scintillation and other effects and take measures to minimize their effect.
The IDU has sensitivity to roughly 10mV of signal change. The measured statistics are available through
the tracking status screen.

Path: HOME - Configuration - Tracking Config > Beacon Rcvr, select a Ben Data Type of “analog”

The Bcn slope and Bcen offset should also be set to match the characteristics of the beacon receiver (IDU

cannot detect these parameters; generally, manufacturer’s defaults should be used).

e The Ben Slope is in dB per volt, typically either 2.0 or 5.0.

¢ The Ben Offset should be set to adjust the clear-sky to 0.0. Normally, if the offset is 0.0, then 0.0dB
clear-sky corresponds to 7.5V DC on the analog input.

7581691_REV D PAGE 131 OF 196



Each satellite in the working table has a “local beacon offset” field which is always added to the signal
strength of the current satellite. This field cannot be interactively edited. The primary purpose of this field is
to support receivers that do not have programmable attenuators. User should not normally configure both
attenuation and local beacon offset to nonzero values.

4.4.2 SERIAL BEACON RECGCEIVER INTERFACGE

The NGC-IDU also has ability to interface to several models of beacon receiver over the serial port to tune,
adjust, monitor, & if required accept signal strength from those devices. Whenever a new satellite is
commanded—through either ‘GoTo’ or ‘ReTune’ command—the IDU will try to tune connected beacon
receiver to current frequency. It will also apply programmed attenuation and modulation if supported by
beacon receiver.

¢ Path: HOME - Configuration - Tracking Config - Beacon Rcvr

e User can select between several supported beacon receivers. This selection configures the serial
interface to implement the necessary protocol.

The NGC-IDU does not automatically configure the serial interface parameters for the selected beacon
receiver. It is necessary to know these and the set them using the TPU Interface. These parameters are
found on the same screen where the device type is selected. The user may configure baud rate, electrical
level, serial word length, serial parity, multi-drop addresses.

User may choose to leave this interface unconnected as well if an alternate means of controlling the
receiver is desired. In this case, the “none” option on the Device Type field of the Beacon Rcvr screen
should be selected to suppress the Beacon Comm. Fault alarm. In this case, the user should still program
beacon receiver frequencies into the Working Satellite Table so the IDU can calculate appropriate step
sizes based on the antenna’s estimated 3dB beamwidth.

The received signal strength from the beacon receiver cannot be adjusted; it is assumed that the beacon
receiver settings and the signal strength fed to the beacon receiver are correct.

4.4.3 INTERNAL DVB-5 RECEIVER OPTION
If DVB-S receiver is installed, it may be used as a tracking source.

e Path: HOME - Configuration = Tracking Config - Beacon Rcvr
e Select Ben Data Type of “dvb revr”

Use of this receiver is primarily intended for acquisition. If properly programmed, it can tell satellites apart in
the sky that happen to have identical beacons. Use for tracking is possible, but not recommended. The
receiver uses carriers rather than beacons, which are usually generated from other Earth stations, so
signal strength may vary for reasons unrelated to tracking operations (like uplink fade).

User cannot configure DVB receiver interactively. This is because the parameters are part of a set of
interrelated and complex parameters. Configuration is made through Working Satellite Table for the current
satellite, through the DVB Descriptor on page 4 of satellite editor. Parameters are elaborate as the user
must know enough about the carrier in question to describe it to a miniature IRD. There is no adjustment
for amplitude needed because the receiver combines AGC with use of Eb/No to estimate signal strength.

Once the user has adjusted the parameters, a ReTune function will apply them to the receiver.

NOTE: the DVB receiver is not powered on if there is no DVB Descriptor defined. This is normal. When the receiver is
powered on or reprogrammed, it makes a faint chirping noise. This is also normal.
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4.5 CONFIGURATION OF BUILT-IN SPECTRUM ANALYZER FOR TRACKING

If optional Spectrum Analyzer is installed, it can be used as a beacon measurement device. In this mode,
spectrum analyzer measures total power within a tracking band around configured center frequency of beacon.

e Path: HOME - Configuration - Tracking Config - Beacon Rcvr
e Select a Ben Data Type of “Spec An”

Beacon receiver's measured signal strength for a carrier is typically a very low number, like -65dB. This value
has an arbitrary number of 60dB added to it, and then the Spec Analyzer Offset is added to that to get a raw
signal strength reading. This signal strength has the Beacon Attenuation value subtracted from it (same value
programmed into analog beacon receiver configuration above), and then local beacon offset is applied (also
same as analog beacon receiver above). Again, user should not normally configure local beacon offset to
nonzero values.

Use of Spectrum Analyzer as a beacon receiver may significantly reduce total system cost. It is not always as
accurate as a physical beacon receiver, which is specially designed for this function, but the results are usually
acceptable. Spectrum Analyzer is not recommended for applications where beacon is particularly weak
compared to total energy on satellite, since it may not be possible to satisfy dynamic range restrictions of
receiver while keeping RF front end out of saturation. For these applications, a receiver with a pre-select filter
is required. If there is any doubt, user should consult a qualified satellite system engineer on this issue.

4.6 SATELLITE CONFIGURATION & UPDATES

This section explains how to update a satellite table manually as well as how to configure the satellite for the

system.
NOTE: Can also be done with NORAD geo.txt files, even if not licensed for NORAD tracking algorithm. See Section 4.1.3

4.6.1 UPDATING SATELLITE TABLE
The procedure to do this can be somewhat complicated by various options, so read carefully.

Before you begin, you will need to collect the following information:

o Name of the satellite, its longitude in orbit, its NORAD ID (a five-digit number).

e If using linear Pol drive, determine the Pol of the satellite signals.

¢ For tracking, collect the beacon frequency in L-band and information about the block down converter.

¢ For certain acquisition and tracking modes, it may be necessary to collect even more information, see
below.

The easiest way to start is to find the satellite in the Global Satellite Table, if it is present. This table
provides a lot of basic data about the satellite, including the name, longitude, and NORAD ID.

To do this, use the following path and procedure:

¢ Path: Home - Configuration - Satellite > Global Sat Tbl

¢ Highlight the satellite and press the Set Working button on the left. Once this is complete, back up to the
Satellite Menu and select Working Sat Tbl to get to the entry. It will probably need further entry of data,
since the NORAD geo.txt file does not include all needed data.

If the satellite is not in the Global Satellite Table, it can be hand-entered from the working table.

To do this, use the following path and procedure:

e Path: Home - Configuration - Satellite - Working Sat Thbl

¢ Press the New button on the left side.
NOTE: the NGC-IDU will only edit a satellite once it is in the working table. Once the working satellite entry is opened, the
user can update almost any field.

The minimum data required is as follows:

1. Name. Choose the normal name by which the satellite is known. The user is restricted to 14 letters by
the user interface.

2. Longitude. This is the nominal orbital longitude, such as 96 degrees West.

3. Orbital Pol, if linearly polarized. Normally 0.0 is horizontal, 90.0 is vertical. Note some satellites may
have skewed orientation so the user may have to account for this.
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4. Beacon Frequency. This is usually expressed in the L-band value (that is, between 950.0 MHz and
2050.0 MHz). The system uses this to determine appropriate step sizes for tracking. If The user is not
step-tracking or SmarTrack®-ing, you can leave this value at 0.0.

5. NORAD ID. This is a five-digit number that the United States Air Force uses to identify orbiting objects.
The NGC system uses this number as the primary database key so it needs to be entered and should
be correct. The user can guess but be careful as it may conflict with actual NORAD IDs and cause
problems later.

Depending on hardware, and tracking and acquisition modes, the user may need to enter additional data.
¢ If using NGC system to control the beacon receiver using serial interface, you may need to fill out the
beacon attenuation field. This is the satellite-specific setting for signal attenuator in some beacon
receivers
e If using the optional built-in Spectrum Analyzer, the user may need to fill in the attenuation field as well. It
is used as a satellite-specific offset on the beacon strength
o If using the optional built-in DVB receiver, the user may need to fill in a descriptor to program it
o If electing to use box limits, or other features, the user may need to configure them as well
o If user is using NORAD or Intelsat Ephemeris tracking, the user may find it necessary to adjust the Az
and El offsets for those modes
o If user is using Intelsat Ephemeris tracking, the user may find it necessary to enter the 15 parameters
required
NOTE: oqnce data is entered into the working satellite table and committed, it is also saved into the global table, although it
cannot be seen or edited there.

4.6.2 CONFIGURING SATELLITES
AWARNING: Do not begin satellite configuration until initial installation interview hes been completed.

Basic satellite configuration process:
1. Path: HOME - Configuration - Satellite > Global Satellite Table (Global Sat Thl)

2. Check to see if your satellite is listed in the GLOBAL SATELLITE TABLE. If your satellite is listed, move on
to the WORKING SATELLITE TABLE. You may edit your satellite values by selecting your satellite and
pressing the EDIT button on left of screen.

After you commit the satellite for your antenna, EXCLAMATION POINT to left side of satellite name
should disappear. If it DOES NOT disappear, more data is required. Refer back to the previous
steps to make sure that you have not missed/skipped anything

3. If satellite is NOT listed in Global Satellite Table, you will need to enter it from scratch by using the
following path: HOME (Main Menu) - Configuration > TRACKING CONFIG > BEACON RCVR and
moving on to Step 4.

4. Make sure the beacon frequency is correct (in L-band, not in C or Ku etc.). Typically, beacon frequency
will be between 950 and 2050 MHz. If you are using an analog beacon receiver, you want this to be
roughly 7.5 to 8 volts. Peak Up the antenna, as you may need to adjust the signal strength and/or add
Beacon Attenuation or Offset
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4.7 Box LIMITS
The box limit feature can be used to limit the range of travel for the NGC-IDU when it is tracking a satellite.

Actions taken on hitting a box limit depend on the tracking algorithm. Here are some examples of what is
meant by this:

e Step-track-like algorithms including SmarTrack®'s pause track and must be manually restarted. Hitting
a box limit here is considered a serious fault condition.

e Program track algorithms limit movement to the box limits but continue to track as best as they can.
Hitting a box limit here is not considered a serious condition since the angle is generated
mathematically.

o Position designate and jog commands are not affected by box limits.

To enable box limits, feature must be globally enabled, and individual satellite must have defined box limit set.

To enable box limits globally, use the following path and procedure:
e Path: HOME - Configuration »>Tracking Config - General
¢ Navigate to screen 2, select Box Limits, and change the setting to “enabled”

To enable and define box limits for the current satellite, use the following path and procedure:
e Path: HOME - Configuration - Satellite > Working Sat Tbl
e Select the satellite of interest and edit it
o Navigate to screen 2
e Set the Box Limits field to “enforced.” If no limits were defined, the IDU will fill in some limits allowing +2
degrees El and 1 degree of Az. Alter these to match the desired limits

At this time, the NGC-IDU does not attempt to calculate box limits using spacecraft data. It is often a good
idea to let the NGC-IDU track the satellite for a day and set the limits using the data collected.

FIGURE 4-5: BOX LIMITS

Box limits are not recommended for TriFold® mobile antenna systems due to the complexity of maintaining
them, as these systems are designed to be moved from location to location on a regular basis.
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4.8 SNMP PARAMETERS AND CONFIGURATION

The NGC-IDU includes an implementation of the Simple Network Management Protocol (SNMP), versions 1
and 2c. It does not currently support SNMP version 3.

Prior to setting up SNMP parameters, you must have the following information:
o SNMP Manager Address
e SNMP Trap Address
o SNMP System Location
¢ SNMP System Contact

ASC Signal recommends you obtain the information listed above from your network administrator before
attempting to set up SNMP.

The ASC Signal specific enterprise management information base (MIB) is available to qualified customers.
Contact ASC Signal customer support for information.

SNMP v1 and v2c has limited security based on “community strings”. A community string is basically a per-
message password that the SNMP Agent in the NGC-IDU validates against a programmed value.

There are three community strings used:
TABLE 4.3: COMMUNITY STRING FUNCTIONS

Function Default
Read-only “public”
Read-write “private”
Trap “public”

Once the NGC-IDU is installed, these should be changed.
4.9 10 MHz SYSTEM ACCESSORY CONFIGURATION
OPTION: Using this option requires Release E software (or beyond) for the NGC-IDU’s SCP, TPU, & RPI-6 modules.

PATH: HOME-> Configuration - System Setup - Accessories (right screen arrow) - 10 MHz Present
This option must be enabled from the accessories page.

This page also allows the user to select a preferred source for system UTC time. If this is left at “auto,” which is
the default setting, then any source available will be used. The system can use one or more of the following:
AS-1 accessory outside, the 10 MHz accessory, an IRIG-B card, a network time protocol server, or its own
internal battery-backed-up clock. The internal clock is used to ride through outages.

4.9.1 UsING THE 10MHz REFERENCE OPTION
Path: HOME - Configuration = Platform - 10 MHz Ref (if option is present)

The 10MHz reference option for the NGC-IDU allows the IDU to furnish a high-accuracy, GPS-disciplined
frequency reference for other earth station equipment. This reference can be monitored at the front panel.
The GPS location and time provided through this interface can also be used by the NGC automatically. The
NGC-IDU 10MHz option provides a 10MHz reference output and a 1 pulse-per-second (PPS) output.

If you have the 10MHz option, the following three jacks will have been added to the NGC-IDU Back Panel:
1. Antenna input

2. 10MHz output

3. 1PPS output
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® gataxy6 1Az 182.242°[E1  51.519°|Pol  3.6°signal  -0.2aB |LocAlZ B & D)

Ten MHz Reference

OGPS Time 2011/07/20 18:16:49 UTC
eGPS Lat 33.000° N

eGPS Lon 96.000° W

OGPS Lock Stat no data

eGPS Signal no data

eGPS Status no data

FIGURE 4-6A: 10O0MHZz REFERENCE SCREEN 1

#  ltem Description
1 GPSTime Time received from GPS antenna by 10MHz reference
2 GPSLat Latitude received from GPS antenna by 10MHz reference
3 GPSLon Longitude received from GPS antenna by 10MHz reference
4  GPS Lock Stat Lock status of GPS. Should be ‘phase lock’ once signal is acquired.
5  GPS Signal strength  Nominal GPS signal strength (C/Ny) measured in dB-Hz
6  GPS Status Overall status of GPS. Should be ‘position’ once signal is acquired.
® gaaxyi6 Az 184.208°|E1  51.519°|Pol  3.6°[signal -0.1 a8 [LocAL £ B = B)
Ten MHz Reference

OGPS Altitude 100 m

eGPS Sat. Count 9

eGPS Quality 1

ORef Status OCS warmup

enef Timing Mode static

eUser Time Bias -0.910 us

FIGURE 4-6B: 10MHz REFERENCE SCREEN 2
# ltem Description
1 GPS Altitude Nominal altitude in meters.
2 GPS Sat Count  Number of satellites.
3 GPS Status Time reference status. Should be fine adj.” once lock is acquired.
4 GPS Quality GPS quality on a scale of 0-9. Should be ‘9’.
5 Timing Mode System timing mode. Should be ‘static’ for all fixed antennas. ‘Dynamic’ should be used
only if platform is normally moving. Changing mode will cause time to unlock for a while.

6 User Time Bias Programmable time bias. Should be left at Ous for all applications.
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5.0 ADVANCED INSTALLATION, SETUP, AND OPERATION

This section contains information on less-common features. The reader of this section should already be very
familiar with the info provided in sections 3.0 and 4.0 of this manual.

5.1 ACRUISITION ASSIST (OPTION, TRIFOLD® aNLY)

This section describes the configuration and operation of the Acquisition Assist function used with the TriFold®
variants of the NGC-ODU. Please note this feature set works only with the TriFold® antennas in the Mobile
operational configuration.

5.1.1 ABOUT THE ACRUISITION ASSIST

The acquisition assist is a feature that allows TriFold® antennas to search for likely satellites that match the
configured parameters. It is necessarily limited by the fact that, for example, beacon frequencies tend to be
re-used from satellite to satellite, so unless the acquisition signal is truly unique, the antenna may find a
different satellite than the one intended.

General notes about acquisition assist:

e Acquisition assist will only function well if the positioner is functioning well. Unlike tracking, where the
NGC-IDU is very tolerant of timeouts and other errors, in acquisition assist it is not, because the
movements are large and human safety is potentially involved.

¢ Since timeouts and other issues may indicate loose resolver couplings, they should be investigated if
they occur. Loose resolver couplings can cause the antenna to stow improperly and do significant
damage to the positioned and/or trailer.

¢ The Az stow position must be 180.000 degrees. There is no programmable offset for this, as the
TriFold® positioners do not have center switches.

5.1.2 CONFIGURING ACRUISITION ASSIST SIGNALS
The first step is to decide which signal source to use for acquisition and configure it.

Spectrum Analyzer—for each satellite in the working satellite table that will use the Spectrum Analyzer,
configure the following:

e Center frequency in L-band and (possibly) the attenuation on page 2 of 5, and

e Tracking and acquisition sources on page 5 of 5. (These are a selection menu).

Each system should have a configured Spectrum Analyzer offset on General Track Config page 4 of 4.
This is a general parameter used to convert spectrum analyzer power measurements (which are usually
around -70dBm to -90dBm or so but of course vary based on your IF configuration) to clear-sky-relative
values. The system takes the power measurement and adds 70.0 dBm automatically, then adds the
spectrum analyzer offset to that, then subtracts the per-satellite attenuation value. The result shows up as
the signal level on the top of the screen. The idea is to use the (global) offset to account for the loss/gain of
your receiver system and the per-satellite attenuation to account for signal differences between satellites. It
can be hard to set do this without being on a satellite...and very hard to do in the factory without the real
LNA, etc. Configure this carefully to avoid acquiring on side-lobes.

DVB-S Receiver—for each satellite in the working satellite table that will use the DVB-S receiver, configure
the following:

e center frequency in L-band and (possibly) the attenuation on page 2 of 5,

e DVB-S receiver program on page 4 of 5, and

e Tracking and acquisition sources on page 5 of 5. (Pages are on a selection menu).

If the DVB receiver is used, it uses the C/No measurement of the receiver, so fewer configurations are
required of the RF chain. However, there are a large number of parameters that all have to be right to
achieve lock, and unless you intimately know the transmitting enterprise, they can change the parameters
and surprise your end users later. This is why we don’t recommend the DVB Rx as the primary acquisition
method for most customers).

GENERAL NOTE: It is not practical to expect to be able to enter the parameters the first time and acquire the
satellite. For this situation, it is usually best to acquire a known satellite, correct the heading, use the GoTo command
to acquire the new satellite, and then peak up and adjust the parameters.
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5.1.3 CONFIGURATION OF ACQUISITION RASTER SCAN
During acquire, the antenna will execute a “raster scan”.

FIGURE 5-1: RASTER SCAN

There are two programmable parameters for the raster scan.

e Scan slew distance is the total width of the sector (default is 26 degrees). Set this higher if the
compass uncertainty is causing problems.

e Scan slew speed is the jog speed used for the Az scan. A value of 2 should work for all systems, but it
may be necessary to adjust it.

To edit these parameters, use the following path and procedure:

e Path: HOME - Configuration - Tracking Config - General
¢ Navigate to page 4 (on screen)

5.1.4 DEPLOY & ACRUIRE SEQUENCE

For mobile systems, deploy and stow buttons are on the GoTo Satellite screen, quickly accessed from the
GOTO button.

Once things are set up to acquire, the recommended procedure is as follows:
o Press GOTO to get to the Goto Satellite screen
e Highlight the target satellite line on the screen

e Touch “Retune” button on left side of screen. System will ask to confirm
NOTE: the above is not strictly necessary unless changing satellites, but is best to do on every acquire to avoid forgetting

e Touch the Acquire button on the right side of the screen. The system should begin to acquire.

To understand the acquisition sequence, it is necessary to understand the “compass mode” parameter in
the NGC-ODU. During initial deploy and final stow, the NGC-ODU’s compass mode is “ignore”, which
causes that system to use platform coordinates.
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The following table illustrates what occurs during the acquisition sequence:
TABLE 5.1: ACQUISITION SEQUENCE

Actions

Explanation

System moves the antenna up out of stow if necessary. Stow
position is where the platform Az is 180.000 degrees and the
platform Elevation is approximately 90.000 degrees. The
antenna will not move if the El angle is already between
10.000 and 70.000 degrees. Compass mode is ‘ignore’ at this
point.

When antenna reaches deploy angle (usually 68.000 degrees),
system stops and takes a compass fix & GPS fix. Process
takes about 5 seconds. Compass mode is ‘using’ at this point.
System also measures the trailer attitude (roll and pitch).
System locks the compass heading, roll, and pitch into the
system. The compass mode is ‘locked’ at this point and from
now on.

System calculates a sector around estimated look Az. The
width of this sector is called “Scan Slew Dist”; it is
configurable from General Track Config page 4 of 4 and
defaults to 26 degrees (+/- 13 degrees).

System raster scans within this sector starting at calculated
El, then alternating between rows above and below original
row in ever increasing steps until it reaches +/- 2 degrees.
Width of vertical scan steps is computed from 3dB beamwidth
of antenna. Scan starts at closest Az to the position at the
time of the GPS fix.

If it sees 3dB signal rise of any kind after signal falls off again,
it will switch to a spiral-box scan to look for the real signal
with real thresholds. It does so to avoid acquiring a side-lobe.

Antenna moved to position for definite reasons.
First, it assures Az and El can freely turn. Next,
it assures structure is clear of usual mounting
positions of the compass. Last, it gives GPS
more time to lock if system has been recently
started.

The antenna is stopped for two reasons. First,
motor activity might set up magnetic fields that
affect the compass. Second, the antenna
moving will affect the roll and pitch.

Once GPS and compass fix are made, they
have to be locked because ordinary jitter in
these measurements (£0.1°) would result in
undesirable antenna movement.

The sector width is calculated to overcome 20 to
30 of compass variation.

The scan starts in the middle because the
system assumes the El is nearly correct. The
scan is much wider than it is tall because the
compass uncertainty dwarfs all other
uncertainties.

Any received signal at the intended El is
probably the satellite of interest.

If the signal the system is configured to recognize is not sufficiently unique, the acquisition assist function
may acquire the wrong satellite. This is why it is called “acquisition assist.” Operator should confirm the

satellite acquired is correct.

5.1.5 OVERRIDING THE COMPASS

Magnetic compass modules are prone to errors caused by local magnetic fields.

If these are excessive, the best solution is to manually enter the compass heading by using the following

path and procedure:
e Path: HOME - Configuration - Platform screen
Select Override Compass

[ ]
o Enter the true compass heading, which is the direction the tongue of the trailer is pointing
[ )

Save the heading

At this point, the antenna Az and El should be corrected.

NOTE: if the antenna is stowed, this information will be lost and must therefore be re-entered.

5.1.6 CORRECTING THE COMPASS AFTER ACRUISITION
Once the satellite has been acquired, the Az reading may be off due to compass error. This can be

corrected via the following path and procedure:

¢ Path: HOME - Operations > Move Antenna - Goto Sat
e Highlight the satellite at which the antenna is actually pointing

e Select Override Compass

At this point, the compass heading is corrected so that the Az is approximately correct. The NGC-IDU does
not correct the Elevation, though this should already be close.

At this point, the standard “Go To” sequences (to switch between satellites) will normally work.
NOTE: In previous versions of the NGC-IDU this button was labeled “Confirm Acq”

7581691_Rev D

PAGE 140 oF 196



5.1.7 CORRECTING ELEVATION AFTER ACRUISITION

If the Elevation is significantly off after this, positioner has not been completely calibrated. This command
causes the NGC-IDU to solve for one unknown—Az error—under the assumption that the El is well-known
and that current and reported Az are both known. It does this by a coordinate transform rotating around the
center axis of the trailer. It then orders the NGC-ODU to use a revised compass heading as the new
compass heading—essentially overriding the compass. Because it cannot solve for both Az and El from a
single vector error (this is mathematically impossible), and it should not need to since Elevation should be
very accurate. If it is not, positioner calibration probably needs to be completed or redone.

Procedure is as follows:

o Level the Positioner. You are trying to assure the axis of Az rotation is fairly precisely perpendicular to
the ground. The easiest way to do this is to set antenna to about 60 degrees El, and use a digital
inclinometer at a fixed point on hub while moving Az between three of the four cardinal points (e.g., 90,
180, 270 degrees). When inclinometer reads roughly the same value for all three readings (to within
0.1-0.2 degrees or so) the positioner is level.

AWARNING: Do NOT level the trailer; level the positioner.

e Tell the ODU that the positioner is level. This is done once, through the handheld by entering diagnostic
code 25. What this does is record any current offsets in the inclination read by the instruments as
“vertical.” Verify that the roll and pitch on the handheld now read 0 (or +/- 0.1).

o Finally, verify bore sight alignment of El. This is most easily done by peaking on a well-kept
geostationary satellite and adjusting the El offset (while the positioner is kept level) until the both the El
and the platform El read true. The idea is if the positioner is level then the platform El and true El should
be identical and very correct.

At this point, carefully check the stow sequence to verify El is still acceptable.

5.1.8 TRIFEILD® OPERATION NOTES

e Predictive track is not suitable or recommended for mobile TriFold® systems. Step-track recommended

e While it might be possible to use the SRT accessory with the TriFold®, the functionality of the
acquisition assist in this mode is not warranted or supported.

5.1.9 THE STOW SEQUENCE
During stow, the following sequences happen:
TABLE 5.2: STOW SEQUENCES

Action Explanation

The compass mode is changed to “ignore” to return to  Stow position is not relative to the system
platform coordinates. attitude.

Antenna Az is commanded to 180.000. If the El is The antenna is centered before being
outside the safe turning range, it is first moved to a raised into stow because the “el creep”
safe level (safe turning range is determined by ASC switch (El rate limit) disables the Az axis.
Signal trailer & antenna design).

El is then raised toward 90.000 degrees until stow The exact angle is not known.

switch is closed.

If the NGC-ODU will not change compass mode to the desired state, then the stow & deploy sequence will
display a fault.
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5.2 CAONFIGURATION OoF DVB-5S CARRIER (OPTION)

If the DVB-S receiver is installed, each satellite can be configured with a receiver program to recognize and
receive a traffic carrier on that satellite. This receiver can be used for acquisition (TriFold® systems) or tracking
(all systems). There are definite limitations to this method, due to the nature of these signals. Most significantly,
traffic carriers are uplinked from earth, and so may be susceptible to both uplink and downlink fade conditions.

This section describes how to enter and test those configurations.

The information herein is largely duplicated from SatEdit v1.23 Editing Software from Horizon Global
Electronics, Ltd.

5.2.1 REQUIRED INFORMATION

There are 15 required pieces of information to program the DVB-S receiver. 13 of them are important.
These are the information elements required by the DVB-S receiver, the choice of elements was not made
by ASC Signal Corporation.

TABLE 5.3: DVB-S5 RECEIVER INFO

Field Name Description Other Information
Satellite Display name This name is only used by the receiver to display on the LCD display inside the unit.
Name The working satellite name can be used here.
Carrier Downlink carrier ~ Received frequency entered according to desired Band. For example, 11876 for Ku-
Frequency frequency Band (in Mhz). You can also just enter L-Band frequency and select a LNB
Frequency of 0GHz (zero) if that seems easier.
NOTE: For C-Band, receiver cannot invert spectrum, so you need to swap your local oscillator
and frequency values. Otherwise, you end up with a negative resultant L-Band frequency,
which would result in the meter not locking on to desired carrier.
LNB Local oscillator of Here you can set local oscillator value of the LNB that you will be using. In most
Frequency the LNA/LNB. cases of European satellite installations for TVRO type Universal LNB’s we have a
choice of two local oscillators 9.75GHz and 10.6GHz. These values should be
entered in MHz so 9.75GHz would become 9750 and 10.6GHz would become
10600. For United States of America it is more common to have 10.75GHz local
oscillators.
Search AFC capture Search Range feature is preset to 3000 kHz, but can be adjusted in the event of
Range range when multiple SCPC carriers that are very close to each other on a transponder. However
searching for in most cases you would never need to adjust this value. Search range defines how
frequencies far the AFC (Automatic Frequency Control) will search.
Sym Symbol rate or Symbol Rate is defined by the service broadcaster. Your meter will operate from
Frequency frequency. 1000 to 45000 kS. Lower symbol rates (less than 4000 kS) will take slightly longer to
# of kilo-symbols  acquire a lock. NOTE: When symbol rates lower than 10000kS are used, ensure that SCPC
per second (kS). s ticked (Single Carrier Per Channel).
Roll Off Roll off of filter Roll Off determines the percentage of carrier roll off. Select 0.35 for QPSK, and 0.2
for DSS modulated carriers or where circular Pol is required.
Sym Rate Symbol rate filter  This should be set to match the symbol rate. It is independently configured for
Code historical reasons.
Modulation  Modulation type ~ The modulation type should always be set to QPSK2 as QPSK1 and BPSK are no
longer used for commercial permanent DVB modulated services
Modulation2 Modulation set or The FEC Mode drop-down enables the selection of DVB(QPSK) or DVB (DSS) the
FEC mode QPSK modulation is found worldwide and DSS modulation can be found in the
United States and Japan
FEC Forward Error The receiver can handle the following FEC rates 1/2, 2/3, 3/4, 5/6, and 7/8. There is
Correction also an option to select unknown where the meter will step through the available
setting FEC’s to attempt to acquire a lock when the FEC is unknown. Note: Although 6/7 is
not available from the FEC drop-down menu it can be applied by selecting DSS on
the modulation mode drop-down menu and selecting a Code rate of 7/8. This is only
really relevant where DSS services are available (in the United States and Japan).
LPF Low pass filter Low Pass Filter is set to discard all signals above a certain frequency relative to the

setting

symbol rate (occupied bandwidth). For example, if desired carrier has a symbol rate
of 27500 then the Low Pass Filter can be set at 30.0. Although 27.5 is available from
the drop down menu, it is preferable to set a slightly higher value. For carriers with a
symbol rate below 10000 check the SCPC box and set the Low Pass Filter to 10.0
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IQ Swapped Quadrature Occasionally some carriers are transmitted with IQ Swap applied (more common on

phase SCPC and C-Band services). This is set by trial-and-error. It is usually false.
22kHz Tone Setting is not critical. This generates the 22kHz tone used to switch frequencies for
Universal LNBs commonly used by TVRO and VSAT systems in some countries.
Horizontal Polarization Setting is not critical unless DC block has been removed from IDU system. If it has,
control this can generate the voltage level used to switch Polarizations. Note that when

using the meter for VSAT installation the Pol should be set to Horizontal to provide
18 volts to the LNB even if receive frequency is vertically down-linked. Most typical
block type LNB’s operate best between 15 and 22 volts and the Pol of the LNB is
mechanically set to receive one polarity.

Options Options Set to 1 if symbol rate is less than 10000kS/s.

5.2.2 COLLECTING INFO FOR TRII-_I:ILD® WITH ACRUISITION ASSIST

In most instances, the user would like to have a single unique setting for the entire sky to be sure that the
desired satellite has been correctly found at the installation site. The following tips will guide you on making
effective settings.

Here are the most important elements to acquire a lock with this receiver once the satellite has been
located and the antenna is pointed. This information can be found in various publications, web sites or
directly from the service provider or satellite operator.

e Frequency

Symbol rate

Polarization

FEC

IQ Swap
NOTE: If any one of the above is incorrect then a matching lock will not be obtained.

Example: At one point, the carrier information below was unique to Horizontal downlink from Astra-1 at 19.2° east:

e Frequency: 12515

e Symbol rate: 22000

e FEC:5/6

e 1Q Swap Off

So, if at the adjacent satellites from 45° east to 45° west with this selection, the user would only find a lock
at 19.2° east as this combination is unique to that satellite.

Ideally there should be as many unique values as possible and the most useful is the Symbol Rate. It is
quite common to find symbol rates of 22000, 27500 and 30000 as these are the rates that most
commercial satellite broadcasters use. More unusual symbol rates are most likely to be unique carriers.
There are other useful tools, such as the following: unusual FEC’s like 7/8 or 1/2, for example, as well as
where 1Q Swap is found, can also be helpful in creating unique selections.

Where possible it is essential to find permanent commercial services rather than temporary feeds as it will
most likely be a carrier that is continually broadcast for 24 hours and can be relied upon in the future.

5.3 INCLINED ORBIT POLARIZATION COMPENSATION

Inclined orbit satellites with linear Pol will show Pol shifts. This can be modeled two ways depending on your
required accuracy. One way, used on the ASC Signal APC300, and continued in this product, is to follow the
formula:

P=PF +1 cos(%)
Where P is Pol, PO the default Pol angle from the satellite table, | the maximum inclination angle, A the time of
max inclination, and t the current time. D is the constant that maps time into the circle for a sidereal day. Note
that any value in the satellite table for this parameter will override the current setting when satellite is changed.

To enter this for a satellite, use the following path and procedure:
1. Path: HOME - Configuration - Satellite - Working Tbl
2. Select satellite and edit. Go to screen 4
3. Enter Pol Inc field (I in formula) and Pol Inc Peak Time (A)
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When a satellite is selected (ReTune or Goto), these values are copied into the current operation.

To enter this for tracking directly, use the following path and procedure:
1. Path: HOME - Configuration - Tracking Config - General
2. Go to page 4 (on screen)
3. Enter Pol Inc field (I in formula) and Pol Inc Peak Time (A).

Future versions of the NGC-IDU will include the ability to calculate Pol skew offset from Ephemeris data.

5.4 PATTERN TEST PROCEDURE
PATH: HOME - Operations - Pattern Test

L anikF2 |Az 205.189° |EI

48.626° Signal

0.2 dB |LocAL

Pattern Configuration
_an0 AZIMUTH - Frec: 950.0 WMHz  Swp: auto FEBY: 30 MHz  Ref: -40dB

Mo Azimuth Data Mo Elewation Data

-100.0

-4.0 -32 -2.4 -15 -0.8 0.0 0.8 16 2.4 3.2 4.0

FIGURE 5-2: PATTERN TEST CONFIGURATION PAGE

# ltem Description

1 Get Pattern Begins pattern sweep for selected axis (Az or El). See Item #9 in this table

2 ResetData Clear last pattern sweep(s)

3 Config. Go to the Pattern Test Configuration screen (shown above in Figure 5-2)

4 Peak Go to select the Peak screen

5 Amplitude Go to the Amplitude screen

6 Marker Go to the Marker screen

7 Trace Go to the Trace screen

8 Report Go to the Report screen (see Section 5.4.1)

9 3-Way Changes available choices depending on which of the green radio buttons are selected see #10-13
Rocker in this table)

10 Res BW When selected, allows adjustment of the Res BW in +/- MHz

11 Sweep When selected, allows adjustment of the sweep in +/- degrees

12 Freq When selected, the 3-Way Rocker allows adjustment of the frequency in +/- MHz

13 Type When selected, the 3-Way Rocker (#9 in this table) toggles between Az (sweep or view plot), El

(sweep or view plot), or Az & El (view plots only)

Before running a Pattern Test, the following setup procedure should be thoroughly and properly performed:

1. Peak the antenna on the intended satellite

2. Set type to Az or El (Sweep must be run individually for either axis. Simultaneous sweeps cannot be run with
the Az & El Type selected together)

3. Set the Frequency

4. Set the Sweep Span

5. Set the Resolution Bandwidth

6. Clear out any old plot patterns, if necessary, by pressing “Reset Data” (ltem #2 in Figure 5-2)
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To execute a plot sweep for the selected axis (either Az or El, not “Az & EI"), press “Get Pattern” (Item #1 in
Figure 5-2). As the system executes the sweep, please take note that a Dialogue Box will warn you of the jog
that is associated with taking the pattern (Figure 5-3), and will ask for confirmation that you wish to proceed.

Press “Yes” to continue.

signal -0.2 dB |LOCAL

Pattern Configuration

400 ELEVATION Freq: 10500 FHz - Swp: auto REW: 30 MHz  Ref: -40 dB

Azirmuth Plot Mo Elevation Data
Freg: 1050.0 MHz

Swp: auto
REW: = -
Fief: -

~E0.0 Retrieving the pattern will involve an
automated jog of the antenna. Would you

like to proceed?

ves | o |

=G0.0

—-100.0

FIGURE 5-3: CONFIRMATION DIALOGUE Box

As the SCP calibrates, the area in the Status Bar that normally displays the Signal will now display a “Sweep
requested” warning. However, if the antenna has not been properly peaked, or if there has been some other

error performed during the setup procedure, this warning may stay in place until the Pattern Test setup has
been properly completed.

The Status Bar will now read “Moving to sweep” (Figure 5-4), while the antenna moves to the sweep start
position.

laz 205.161°|E1  47.075° Moving to sweep|LOGAL Y&

Pattern Configuration
400 ELEVATION Freq: 1050.0 MHz  Swp: auto FEW: 3.0 MHz  Ref: -40 dB

Azirnuth Plat Elevation Flat
Freg: 1050.0 MHz Freq: 1050.0 MHz
Swp: auto Swp auto

REW: 3.0 MHz REW: 3.0 MHz
Fef: —40 dB FRef: —40 db

-60.0

-g0.0

-100.0

FIGURE 5-4: MaVING TO SWEEP
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Once the antenna reaches the start position, it will begin the sweep. The Status Bar will change to display
“Sweeping...” (as shown below in Figure 5-5) as the antenna moves throughout the entire range of the sweep.

|Az 205.161°|EI  47.065 Sweeping...

Pattern Configuration
ELEWVATION Frec: 10500 MHz  Swp: auto RE'W: 3.0 MHz  Ref: -40dB

Azimuth Flot Elgvation Flot
Freg: 1050.0 MHz Freg: 1050.0 MHz
Swp: auto Swep: auto

REW: 3.0 MHz REYW: 3.0 MHz

-40.0

800 Fef: —40 dB Fef: —40 dB
-&0.0
+
-100.0
Type

FIGURE 5-5: SWEEPING

Once the entire sweep has been completed, a Dialogue Box will appear to display “Pattern Test Complete” as
shown in Figure 5-6. Tap the screen to continue.
[

| . 1 o f - A |
ANIKF2 ‘Az 205.171 °|El 48.61: Signal -0.2 dB |LOCAL ,
ﬁ Pattern Configuration Type
_a00 Az+El Freg: 1050.0 MHz  Swp: auta REW: 3.0 MHz  Ref: -40 dB
| . Azimuth Plot Elevation Flot
Freq
Data REW: 3.0 MHz f\ REW: 3.0 MHz
_&00 Fef: =40 E
: ! Pattern Test complete.
800 e Res
BW
+
-1000 Type
Az +EI

FIGURE 5-6: PATTERN TEST COMPLETE
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| ANIKF2 205.171 ° |EI signal -0.1 dB |LOCAL

Pattern Configuration
AZIMUTH  Freq: 1050.0 MHz REW: 3.0 MHz Ref. -40 dB

Azimuth Flot Mo Elevation Data
Freq: 1050.0 MHz

Swp: auto

REW: 3.0 MHz

600 Pef: 40 dB

-400 Swp: auto

-1000

FIGURE 5-7: AZIMUTH PLOT SWEEP

# Item Description
1 Signal Strength Azimuth signal strength, shown in dB
2 Angle Angle of the antenna during the sweep, 0.0 being the origin point
3 Azimuth Plot Plotted strength of the Azimuth sweep
4  Sweep (Radio Button) Allows adjustment of the sweep in +/- degrees (or auto, if desired)
5 Az Selected on 3-Way Rocker  To sweep the Azimuth, Az must be selected on 3-Way rocker (or auto)
ANIK F2 I;t'«z 48.613° | Signal -0.1 dB 'LOCAL o
Pattern Configuration
400 ELEVATION Freq: 10500 MHz Swp: auto REBW: 30 MHz  Ref: 40 dB
" Azimuth Plot Elevation Plot
Freq: 1050.0 MHz Freq: 1050.0 MHz |
Swp: auto Swp: aulo
Fef: 4006 /\ﬂ Rof: 418
8004 oA
VI{\} \(‘I M
- FI
I/_' \In_ll ™
@ 800 @ ey et Bl o] Res
BW
=
=-100.0 Type
FIGURE 5-8: ELEVATION PLOT SWEEFP
# ltem Description
1 Signal Strength Elevation signal strength, shown in dB
2 Angle Angle of the antenna during the sweep, 0.0 being the origin point
3 Elevation Plot Plotted strength of the Elevation sweep
4 Type When selected, the 3-Way Rocker (#9 in this table) toggles between Az
(sweep or view plot), El (sweep or view plot), or Az & EI (view plots only)
5 El Selected on 3-Way Rocker To sweep the Elevation, El must be selected on 3-Way rocker (or auto)
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banikrz Az 205.171° Bl 48613

Signal 0.1 dB | LocAL

Pattern Configuration

400 Az+El Freg: 10500 MHz  Swp: auto REW: 3.0 MHz  Ref: -40 dB
Agimuth Flot Elevation Flot
Freq: 1050.0 MHz Freq: 1050.0 MHz
Swp: auto Swp: auto
REBW: 3.0 MHz REW: 3.0 MHz
Fef: -40 dE Fef: -40 dB

-60.0

-100.0

FIGURE 5-9: AZIMUTH & ELEVATION PLOT

# Item Description

1 Signal Strength Elevation signal strength, shown in dB

2 Angle Angle of the antenna during the sweep, 0.0 being the origin point

3 Azimuth & Elevation Plot Plotted strength of both the Azimuth & Elevation sweeps

4 Type (Radio Button) See Item #4 in Figure 5-8

5 Az + El Selected on 3-Way Rocker Displays the plots for both Az & El sweeps, for purposes of comparison.

5.4.1 PATTERN TEST REPORTS

Once Pattern Test is complete, for one axis or both, it is best to next create and save a Test Report. Begin

by pressing “Report” button at bottom of screen (see Figure 5-2) to go to the Report Page (Figure 5-10).
NOTE: If “Report” is pressed before Pattern Test is run, Report Page will be blank aside from showing “No Azimuth Data
and/or “No Elevation data.

| ANIKF2 Az 48.613 -0.0 {iBlLOCAL

40.0 Az+El Freg: 10500 MHz Swp: auto 3.0 M Ref: —40 dB
e_‘ Azinwth Flot Elevation Flot
Freg: 1050.0 MHz Freq: 1050.0 MHz
| Swp: auto Swp: auto
RBW: 3.0 MHz REW: 3.0 MHz
Fef: -40 dB Fef: -40 dB

=600

-100.0

FIGURE 5-10: PATTERN TEST REPORT PAGE

# ltem Description

1 Create Create Pattern Rest Report of last sweep(s) (Az, El, or both)

2 Save Save the current Test Report (will be grey/disabled until report is created)
3 Clear Clear the current Test Report (will not clear the sweep data)

4 Edit Cmnt Insert a Comment into the Test Report, or edit a preexisting comment
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In order to create a report of the Pattern test that has just been run, press “Create” (#1 in Figure 5-10). The
report will appear, along with a scroll bar at the right hand side. As the user scrolls through the report, it will
appear similarly to that shown in Figures 5-11a to 5-11c.

I anikF2 Az

m Time of Reporty 07/11/2011 19:17:08 UTC
400 Az+El Freg: 10500 MHz  Swp: auto REY: 3.0 MHz  Ref: -40dB

Azimuth Plot Elevation Plot
Freq: 1050.0 MHz Freq: 1050.0 MHz
Swpe auto ¢ Swep: auto

REW: 3.0 MHz REW: 3.0 MHz

Fief: —40 dB ] Fief: —40 dB

-60.0

—LnLY

ANIKF2 |az 205.171°|El 48610 signal 0.0 dB |LOCAL

-100.0
-1200
) -40 -32 -2.4 -16 08 0o 05 1.6 24 32 4.0
#k¥Ontenna Statuskes

fAntenna Mame:  frankendish Site Location: Plano tx usa

fAntenna Size: 4.6 m Satellites ANIK F2

Azimuthy 205,171 ° Elevation 48,613 *

Cmnt; Polarizationy MA Bcn, Signaly  -0,2 dB
Latitude: 33,014 ° N Longitudes 96,681 ° W T |

FIGURE 5-11B: PATTERN TEST REPORT 2

7581691_REV D PAGE 149 oOF 196



ANIKF2 Az 205171 °|EI 48.610° Signal  -0.3 dB |LOCAL

Report

Altitude: 193,200

*¥kAzinuth Rx Patternsss

Time: 07/11/2011 18144124 Frequency: 1050,0 MHz
Sweep: auto Sector Widthy 8,001 <
Resolution B 3.0 MHz Ref. Level: -40 db

ZdE By 0,167 = 10dB B ¢ 0,292 =

##kElevation Rx Patterrkss
Time: 071172011 19:04:27 Frequencys 1050,0 MHz
Sweep?: auto Sector Width: 7338000,000 ©
Resolution Bl 3.0 MHz Ref, Level: -40 dB
m ZdE By 0,192 = 10dB B ¢ 0,317 =
*kkGain Informat ionkes
Az Directivity:54,63 dBi El Directivity:54,12 dBi

Avg, Directivity:bd, 37 dBi Est, Rx Logs: 0,75 dBi
Gaing 53,62 dBi
mnt |

FIGURE 5-110G: PATTERN TEST REPORT 3

If user wishes to insert comments into the report before saving, simply press “Edit Cmnt” (#4 in Figure 5-
10). Comments will appear at the end of the report, under the “***Comment***” heading. A report’s
comments may be edited at any by simply pressing “Edit Cmnt,” even after the report has been saved.

Once the report is complete and the desired comments, if any, have been entered, the report may be
saved by simply pressing the “Save” button (#2 in Figure 5-10). If a saved file of the report is not desired,
or it is necessary to generate a new report, simply press “Clear” (#3 in Figure 5-10) to remove the current
report.

Once the save has been successfully completed, the screen will display a Dialogue Box similar to that
shown below in Figure 5-12. Tap the screen to continue.

ANIKF2 laz 205.171°|EI  48610° signal 0.0 dB |LOCAL

[ ] -
Report ©

#k#fzinuth R Patterrkss
Times 0771172011 18344124 Frequency: 1050,0 HHz

Sweep: auto Sector Width: 8,001 *
Resolution By 2.0 MHz Ref, Level: -40 dB
ZdE Bl 0,1R7 * 10AR RE + 0n.282 @
#k4Elevation Rx F Report path on storage device:
s 7 /Patterns/frankendish/2011/07/11/19_18 59
Resolution Bl 3,
2dE Bl: 0,
| |##%Gain Infornationsss
Az Directivity:5h4,63 dBi El Directivity:54,12 dBi
Avg, Directivityshd,37 dBi Est, Rx Lozs: 0,75 dBi
Gaing 53,62 dBi
*kCommertakk
Cmnt: | [ASC Plano, Tx, —

FIGURE 5-12: SAVE SUGCGCESSFUL
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5.4.2 HTML PATTERN TEST REPORTS

In order to save a Pattern Test Report for viewing in HTML, use the following procedure:
1.

2.
3.
4

Save Pattern Test Report to external USB device
Plug USB into a PC/Computer, and open the device

Locate the folder and file, using the indicated path (like that shown in the dialogue box in Figure 5-12)
The file will open in your web browser (Internet Explorer, Firefox, etc.), allowing it to become viewable

.
ASCSion«

. Pattern Test Report

Connecting Tha Wona  Time of Report: 07/11/2011 19:18:59 UTC

-400
Azimuth Plot
Freg: 1050.0 MHz
Swp: auto
REW: 3.0 MHz

S5y FRef: -40 dB

~-100.0

Antenna Status
Antenna Name:
Antenna Size:
Azimuth:

Polarization:

Latitude:

Altitude:

Az+El Frecy: 1050.0 MHz

frankendish
46 m
205171 °
NA
33.014° N
198.200 m

Azimuth Rx Pattern

Time:

Sweep:
Resolution BW:
3dB BW:

07/11/2011 18:44:24
auto

3.0 MHz

0.167 °

Elevation Rx Pattern

Time:

Sweep:
Resolution BW:
3dB BW:

Gain Information
Az Directivity:

Avg. Directivity:

Gain:

07/11/2011 19:04:27
auto

3.0 MHz

0.192°

54.63 dBi
54.37 dBi
53.62 dBi

Swp: auto REW

3.0 MHz

00

Fef: 40 dB

0.8 16 24

Site Location:

Satellite:
Elevation:
Bcn. Signal:
Longitude:
Frequency:
Sector Width:
Ref. Level:
10dB BW :
Frequency:
Sector Width:
Ref. Level:
10dB BW :
El Directivity:
Est. Rx Loss:

file:///E|/Patterns/frankendish/2011/07/11/19_18_59/report.htm1[7/28/2011 3:32:05 PM]
FIGURE 5-13: HTML PATTERN TEST REPORT EXAMPLE

7581691_Rev D

Elevation Flot
Freg: 1050.0 MHz

Swp: auto
REY: 3.0 MHz
Ref: -40 dB

32 40

Plano tx usa
ANIK F2
48.610 °
-0.1 dB
96.681 ° W

1050.0 MHz
§.001°
-40 dB
0:292°

1050.0 MHz
7998000.000 °
-40 dB

0317 °

54.12 dBi
0.75 dBi
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6.0 IDU SYSTEM & PARTS TROUBLESHOOTING

The following sections will provide you with convenient flowcharts and tables for the purpose of troubleshooting
potentially encountered issues with the NGC-IDU.

6.1 GENERAL PROBLEMS

NGC-IDU will not turn on

Problem
resolved

Press the 1/0 POWER button YES

YESK| on the front panel. This should
turn the uniton

Does unit
turn on?

Ensure IDU is Ensure coaxial NO
plugged into power connector v
suitable power | " |is screwed down Have a QUALIFIED TECHNICIAN
supply firmly open the NGC-IDU to check the
LEDs on the RPI-6 PWA, KBCPU
v PWA. & all connectors
Try a different NOTE: highest voltage level within
power supply the NGC-IDU is 15VDC, which is not
dangerous The NGC-IDU is a
“safety extra low voltage product’

FIGURE 6-1: GENERAL TROUBLESHOOTING FLOWCHART # 1

NGC-IDU Touch Panel
does not respond to
touches

Try using the BACK
of your
FINGERNAIL.
SOME»| The surface of your
finger may be too
large for screen to
read accurately.

Ensure panel is
clean and free of |« ALL
metallic dust

Has it stopped responding
to ALL touches, or does it respond
to SOME?

A

Itis possible to recalibrate the touch screen but this is NOT recommended. An
unresponsive touch screen is usually an indicator that a more serious problem is
occurring. There are no software limits that affect the operation of the touch screen as it
is controlled by a dedicated hardware circuit

FIGURE 6-2: GENERAL TROUBLESHOOTING FLOWCHART #2
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NGC-IDU seems to have
“screen burn”

A

The best thing to do in this situation is to enable the SCREENSAVER and wait for a few
days. LCD displays can develop temporary memories if the same image is being
constantly displayed Unlike with CRTs, however, this condition is NOT permanent

FIGURE 6-3: GENERAL TROUBLESHOOTING FLOWCHART #3

6.2 COMMUNICATIONS ISSUES

NGC-IDU is not communicating with
NGC-ODU and/or screen is
displaying “ODU?”

Note that
connection should

be direct between
. Check IFL between IDU & ODU. If the the IDU & ODU,
Ensure NGC- IFL is not supplied by ASC Signal you use of repeaters is
ODU is powered » may need to test it for compliance with 2 possible, if
& functional 100Base-FX standard. The maximum compliant with
length is 2000m. 100Base-FX
standard, but this

is not supported by
the manufacturer.

FIGURE 6-4: COMMUNICATIONS TROUBLESHOOTING FLOWGHART # 1

NGC-IDU screen is displaying “SRT”

v

If an SRT should NOT be
present, check to ensure that | »|
no SRT is configured.

Ifan SRT SHOULD be
present, then the problem will
need to be fixed out at the
NGC-ODU.

FIGURE 6-5: COMMUNIGATIONS TROUBLESHOOTING FLOWGHART #2

Front Panel of NGC-IDU does NOT
appear to be connected to the SCP

I

You will need to have a QUALIFIED TECHNICIAN
open the NGC-IDU and check all connections of the
internal CAT-5e connectors.

FIGURE 6-6: COMMUNICATIONS TROUBLESHOOTING FLOWCHART #3
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6.3 ALARMS & FAULTS
Refer to the following table if the NGC-IDU is displaying an unusual alarm or condition. For FAULT SEVERITY

TABLE, refer to Appendix B.

TABLE 6.1:

UNUSUAL ALARMS & CoONDITIONS OF NGC-IDU

Displayed Alarm/Condition

Description

Storage purge requested

Tracking fault

Satellite data alarms

Rain detected
Beacon comm. flt

Cabinet comm.

GPS/Att sense fault

Az1 VFD fault reported
Az2 VFD fault reported
El VFD fault reported
Az1 VFD overload fault
Az2 VFD overload fault
El VFD overload fault
Cabinet temp high fault
Cabinet temp low fault
Cabinet setup

Uncmd move detected

SRT Az HW Event

SRT El HW Event

SRT Z reading ad]

Strut Interlock

El creep activated (on a fixed
antenna)

SRT comm.

Internal storage of SCP is filling up with logged data. Usually takes many months if not
years for this to occur. Flush archives to make fault go away.

NOTE: it may take a few seconds for the system to complete this operation

Last tracking mode paused due to some condition other than user action. Generally,
IDU does not stop tracking due to movement faults. This can mean data set was bad (in
which case, satellite data alarm will also occur), predicting software generated an illegal
value (unusual), or a disabling fault exists (such as resolver alarm)

Issues were detected with program track data. NORAD data set or Intelsat data set is
faulty. Obtain up-to-date parameters, and if data manually entered, check data entry
carefully for transcription errors. Fault self-clears when data is corrected or another
tracking mode selected.

The rain detector algorithm has measured signature of rain presence. No action required
IDU is configured to expect a serial connection to a beacon receiver for tuning and
monitoring purposes, but it is not working.

If no beacon receiver is serially connected, change beacon receiver Device Type to
“none” to clear alarm

For Atlantic ASC3xx series of receivers, ensure receiver is in Remote mode

If beacon receiver is serially connected, ensure Device Type and serial cable are
correct, and serial parameters are set up correctly

Connection to ODU not working. Ensure ODU powered & functional. Check IFL between
IDU & ODU to make sure it is intact, fibers are not swapped, & no dirt appears on
connections.

NOTE: IFL is multimode fiber using LEDs, not lasers, with no danger of eye injury

This usually means system is configured in mobile operational configuration. See NGC-
ODU troubleshooting instructions to correct this if antenna is not a TriFold®

Any of these faults mean there is a problem in ODU. See NGC-ODU Advanced
Technical Manual (7580368) troubleshooting guide.

Any of these faults mean there is a problem in ODU. See NGC-ODU Manual (7580368)
troubleshooting guide.

Both of these faults mean the NGC-ODU is outside its normal temperature range.
Movement may be inhibited.

There is a parameter conflict in the ODU. Refer to the NGC-ODU Advanced Technical
Manual (7580368) troubleshooting guide.

Antenna moved without being commanded. This can be spuriously reported if user is
changing resolver parameters, or during maintenance.

Any of these faults mean SRT had to readjust feedback path. This can happen
occasionally and only a cause for concert if seen more than once a day or so.

These usually mean the NGC-ODU has been wrongly configured as a TriFold®. Refer to
the NGC-ODU Advanced Technical Manual (7580368) troubleshooting guide.

SRT is not communicating. Refer to the NGC-ODU Advanced Technical Manual
(7580368) troubleshooting guide.
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NGC-IDU is not commanding the
NGC-ODU to move the antenna

v

YES
h 4

green.

Change (increase)
the JOG SPEED until
JOG MODE LED is

Make sure an SRT is
not provisioned when
there is NOT one
present.

NO»

Most other
problems related
to antenna
movement are
NGC-ODU
issues. See
NGC-ODU
Troubleshooting
guide.

FIGURE 6-7: ALARMS/FAULTS TROUBLESHOOTING FLOWCHART # 1

NGC-IDU does not track well in 3PP
step-track mode

Ensure the antenna works
points well. Tracking
performance is only as good
as the pointing.

Ensure the tracking step sizes are
larger than the axis deadbands. If the
axis deadbands are too small, the

Because calculation uses
rule-of-thumb for estimated
3dB beamwidth, it can be off
by enough to cause issues.
Adjust multiplier to get
appropriate value for stepsize.

d

> antenna may not move when

commanded by peaking algorithm,
which will keep it from working
correctly.

Ensure that the step size is appropriate
for antenna. This is calculated using

LNB Local Oscillator frequency,
beacon frequency, and a multiplier

See next Flowchart
(Figure 6-9)

A

YES

Afe you using an
analog beacon
receiver?

NO

See Figure 6-10

Flowchart

Using a
Spectrum
Analyzer?

FIGURE 6-8: ALARMS/FAULTS TROUBLESHOOTING FLOWCHART #2
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NGC-IDU does not track well in 3PP

step-track mode, and you are using
a Beacon Receiver

A Ensure the tracking signal is in the
Ensure the tracking signal is appropriate voltage range (clear sky,
connected correctly to input about 7.5-8.0 volts). If range is too
connector. See Installation high, the voltage may saturate. This
Instructions. causes a very wide, flattened ratio
between angle & signal strength.

A

Ensure the beacon receiver is
capable of receiving the

beacon type. For example, |«
some receivers cannot

receive modulated beacons.

FIGURE 6-9: ALARMS/FAULTS TROUBLESHOOTING FLOWCHART #3

Ensure the NGC-IDU beacon
receiver slope is correctly set
to match the receiver.

NGC-IDU does not track well in 3PP
step-track mode, and you are using
a Spectrum Analyzer

Ensure the input power to

Spectrum Analyzer is within Ensure that the Spectrum Analyzer

limits. The choice of any beacon

receiver or Spectrum Analyzer
must follow system engineering

offset, local beacon offset, and
attenuation settings are correct and
that the nominal clear sky is 0.0dB.

guidlelines.
FIGURE 6-10: ALARMS/FAULTS TROUBLESHOOTING FLOWCHART #4

NGC-IDU does not track well in
program track modes

If antenna is
medium-to-large
sized Ka band,
thermal distortions
caused by solar load
may dominate
tracking look angles.

Ensure program
track modes are very
accurate. They
require very precise
calibration of look
angles

In NORAD & Intelsat
modes, ensure Az &
> El offsets are
appropriately set for
satellite.

Ensure data sets
are fresh. NORAD
& Intelsat data sets

decay over time.

A

Program track or
SmarTrack® may not
be appropriate
choice.

FIGURE 6-11: ALARMS/FAULTS TROUBLESHOOTING FLOWCGCHART #5
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NGC-IDU tracks well, but there
are excessive losses during step
cycles
4
Check the 3dB Please note that if
. Ensure the .
beamwidth and Ensure antenna the antenna is
: . o beacon RF . . o
stepsize against the pointing is crisp & signal & tracking a signal it is
data sheet for accurate. bgacon Check the transmitting, the
antenna. If stepsizes Overshoot in small analo » focus of the combination of the
too large, you may movements will . 9 antenna. uplink de-pointing &
. ; signal are . Y
need to adjust result in extra loss not near downlink de-pointing
settings for better in receive signal. . may be very
saturation. 7
performance significant.

FIGURE 6-12: ALARMS/FAULTS TROUBLESHODTING FLOWCHART #6

Received signal level is
fluctuating throughout the day.

Signal strength may
be naturally variable
due to atmospheric
conditions. This is
not a problem.

Signal strength may
vary due to LNA/LNB

> noise floor changes.
This is not a problem
for the controller.

Signal strength may
vary due to problems
. | tracking a wandering

BDC local oscillator.
This is not a problem
for the controller.

In general, the
CONTROLLER
DOES NOT CAUSE

4

LONG-TERM
SIGNAL LOSS.

FIGURE 6-13: ALARMS/FAULTS TROUBLESHOOTING FLOWCGCHART #7

NGC-IDU is constantly re-peaking and/or
moving the antenna

v

In 3PP step-track
mode, the step cycle
time may be too
short.

In 3PP step-track
mode, the step cycle
threshold may be too

small.

In program track
modes, the minimum
move may be too
small.

Beacon receiver may be
driven into saturation,
causing intermodulation
products & a noisy signal.
Check the input level to the
receiver.

FIGURE 6-14: ALARMS/FAULTS TROUBLESHODTING FLOWCHART #8
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Cross-Polarization is varying throughout
the day

<«

It may be necessary to enable Polarization
tracking.

FIGURE 6-15: ALARMS/FAULTS TROUBLESHODTING FLOWCHART #9

There is a warning explanation point
symbol next to the satellite (on screen
display)

This means the WORKING SATELLITE TABLE
entry is incomplete. Enter the beacon frequency so
the system can estimate an appropriate ste size.

FIGURE 6-16: ALARMS/FAULTS TROUBLESHOOTING FLOWCHART #10

When satellite is changed with the GoTo
command, the beacon receiver settings
are wrong.

v

Ensure the correct receiver Ensure the tracking source for
settings are in the WORKING the satellite is set up in the
SATELLITE TABLE entry for the WORKING SATELLITE TABLE

target antenna. entry.

FIGURE 6-17: ALARMS/FAULTS TROUBLESHOOTING FLOWCHART #1 1

The system time is jumping back & forth

I

Make sure the system is not configured with both a GPS (AS-1) & the NTP
server. If these two are out of sync, they can compete to set the time.

FIGURE 6-18: ALARMS/FAULTS TROUBLESHOOTING FLOWCHART #12
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7.0 INSPECTIONS & MAINTENANCE

High temperature and/or humidity can compromise the performance of the NGC system, and so good
environmental control is strongly advised. Also, temperatures falling below 10°C can have a negative effect on
the display quality of the LCD.

7.1 CLEANING THE UNIT

To clean the surface of the unit including the LCD modules use a soft dry cloth without chemicals or water. Be
careful, the surface of the LCD polarizer is very soft and easily scratched. Never allow any type of fluid to
contact the LCD as it can penetrate into the module and damage or destroy it.

Operator maintenance consists of cleaning the surface of the unit including the LCD module and performing
key test to check the functionality of the NGC-IDU Front Panel Keypad to the right of the TPU, or to an external
keyboard plugged into the unit.

WARNING: if liquid crystal material leaks from the TPU screen DO NOT allow it to come into contact with your eyes
or mouth. In case of contact with hands, skin, or clothing, wash thoroughly with soap and water.

7.2 CHECKING REDUNDANT POWER SUPPLIES

The IDU does not have any automatic way to check the status of both redundant power supplies, so this needs
to be checked periodically. The simplest way to check this is to check the LED on the external power brick. If
this LED is on, and the connector is still firmly screwed into J1 or J2, the power supply is functional.

FIGURE 7-1: LOCATION OF POWER INDICATOR LED oN PoOWER BRICK
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8.0 NGC-1DU UPGRADE KITS

In order to ensure that your product continues to operate at the highest possible level of functionality
and efficiency, new upgrade kits for the NGC-IDU are constantly in design and production. If you
would like to order an Upgrade Kit for your NGC-IDU, please contact ASC Signal Corporation.
Though not yet available at the time of this manual’s writing, the first of these kits will become

available in the near future.
When Upgrade Kits become available for the NGC-IDU system, customers should then consult the

written instructions provided with the specific kit ordered. Future versions of this NGC-IDU manual
may include a specific product list of NGC-IDU Upgrade Kits available from ASC Signal Corporation.
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APPENDIX A: ADJUSTING FOR THE SOUTHERN HEMISPHERE

&STOP! This section applies only to FIXED EARTH STATION ANTENNAS that are located in the
SOUTHERN HEMISPHERE. This DOES NOT APPLY TO MOBILE ANTENNAS, which make such
adjustments automatically, or to antennas in the NORTHERN HEMISPHERE.

If you are using a Fixed Antenna and are located in the Southern Hemisphere, you will need to make a setup
adjustment in order to avoid having the NGC read your Az values as “Impossible Angle.”

The NGC antenna control system moves in reference to a set of directional defaults (which are set for the
Northern Hemisphere, with Due North at O degrees). Due to this, the IDU will read these defaults in the
Southern Hemisphere as pointing the antenna into the ground, causing an “Impossible” Angle alert to come up.

The process for adjusting values for a FIXED ANTENNA in the SOUTHERN HEMISPHERE is as follows:

1. For location in the SOUTHERN HEMISPHERE, setup the system so that DUE NORTH is 180
DEGREES (the opposite of the usual 0 DEGREES, as is normal for locations in the NORTHERN
HEMISPHERE)

2. Set the Az Limits in NORTHERN HEMISPHERE mode
Path: Home > Configuration - System Setup - Installation. Select Az High and Low Limit
Screens and enter values normally. Note that system will TEMPORARILY be 180 DEGREES
OFF, until the next step (Step 3) has been completed

3. Once Az LIMITS have been set, change the HEADING ANGLE to 180 DEGREES by doing one of
the following:

PATH 1: Home > Status - Heading, and enter 180 Degrees
Or
PATH 2: Home > Configuration - Platform - Heading, and enter 180 Degrees

4. System should now be properly adjusted for Southern Hemisphere operation
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APPENDIX B: THEDRY OF OPERATION
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To accomplish this split, the ODU hosts electronics and software to implement the following:
All interfaces to the drive electronics and feedback mechanisms, including all coordinate

All platform-specific accessory electrical interfaces
The outside handheld terminal maintenance interface
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The division of responsibilities between the ODU and IDU is fairly simple. The ODU is fundamentally
responsible for pointing the antenna. The IDU is responsible for determining where the antenna should be
pointing.
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B.2 BASIC STRUCTURE OF THE NGGC-IDU CAONTROL ELECTRONICS

The IDU control electronics consists of:

¢ The Touch Panel Unit (TPU), which provides the user interface.
The System Control Processor (SCP), which provides control and storage.

o The Rear Panel Interface-6 (RPI-6) PWA, which includes an internal network switch for interconnecting
the components, the beacon receiver analog interface, power circuitry, and other functions

e The Keyboard CPU PWA and an attached Keyboard PWA

e Optional spectrum analyzer

Together with the ODU’s MC-7 board, the TPU, SCP, RPI-6, and (optional) Spectrum Analyzer modules are
interconnected using an internal TCP/IP network over 100BaseT. The network addresses are fixed for these
functions and require no configuration.

B.2.1 ToucH PANEL INTERFAGE PWA

The TPU PWA is an ARM9-based embedded Linux system running an open-source GUI program based
on the Nokia Qt/Embedded development environment. Source code to the TPU GUI program will be
supplied to all customers free of charge on request, as per the license for this environment, but this
software is provided as-in with no warranty. The TPU has an integral 800x480 pixel WVGA color graphics
display with 15-bit color (32787 colors) and an integral touch screen interface. It connects via 100BaseT
Ethernet to the network switch on the RPI-6 PWA, which allows it to communicate with the SCP PWA.

The TPU is to be a Technologic Systems TS-7395 single board computer with WVGA display. This is a
200MHZ ARM9 CPU (Cirrus EP9301) running Debian Linux 2.6. This board 128 MB of RAM and 512MB
of NAND-Flash memory, which is used to host the OS and application.

Very little information is stored on the TPU PWA persistently, just some user interface functions. Most
information is stored on the SCP and supplied to the TPU in real time.

B.2.2 SYSTEM CONTROL PROCESSOR PWA
The System Control Processor (SCP) is the central controlling entity. It implements data storage and
tracking functions.

The SCP is a Technologic Systems TS-7300 single board computer. This is a 200MHZ ARM9 CPU (Cirrus
EP9301) running Linux (a specialized distribution from the board vendor) 2.4. This board has 32MB of
RAM, a real-time clock module, USB support, two network adapters (one internal and one external), and
two SD card slots.
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This system will use the following peripherals from the TS-7300, as described below:

o SD card slot 0 is used to host the operating system. The SD card is formatted in Linux format and
cannot be read with a standard PC.

Ethernet 0 is connected through the RPI-6 to the outside world

Ethernet 1 is connected through the RPI-6 to the internal network switch

UART 0 is the Linux console

UART 2 (COM3) is used to implement the legacy serial interfaces

UART 3 (COM4) is used to interface to the DVB receiver

UART 4 (COMDS) is used to control the LEDs on the front panel

The following peripherals are not used: USB interface, remaining serial ports, 1/O ports.

The SCP PWA includes an installed analog telephone modem for remote diagnostics. The use of this is
reserved to ASC Signal Corporation.

B.2.3 REAL PANEL INTERFACE PWA
The RPI-6 PWA is the central glue that connects the other modules in IDU. Functionally, it provides an
internal network switch, optical interface, beacon receiver interface with signal processing functions, power
supplies and management, and other glue functions. It also provides connectorization for the real panel,
which is the basis of the name of the board.

RPI-6 is connected by 100BaseT Ethernet jumpers to the TPU, SCP, and Spec Analyzer.

Electric power in IDU is all at or below +15VDC. The AC-to-DC adapter is an external “brick” device. This
makes the IDU itself a Safety Extra Low Voltage (SELV) device.

RPI-6 is based on a 32-bit NXP LPC2388 microcontroller. This ARM7TDMI embedded processor includes
networking, serial, Ethernet, flash memory, & RAM on a single chip with a 64 MDhrystone CPU core.

The RPI-6 software program uses a multitasking real-time kernel to balance a local network interface,
managing the serial beacon receiver, managing the analog interface, and other functions. RPI-6 also
programs the on-board internal network switch on power up and monitors the switch for failure conditions.

The RPI-6 also can run in a mode where it implements the USB mass storage device class. This
functionality is used to provide a quick software update facility in the field by connecting the USB port to a
host PC, which sees it as a “jump drive”.

The RPI-6 and the SCP exchange data continuously about every 100ms. The SCP sends down
configuration information, and the RPI-6 sends up status information and measured samples from the
beacon interface. All communication between the RPI-6 and SCP is carried over the internal network.

B.2.4 KEYBOARD CPU AND KEYBOARD PWAS

The KBCPU-2 implements a basic USB Human Interface Device (HID) which looks exactly like an ordinary
keyboard to the TPU, to which it is connected. The KBCPU’s LED functions are interfaced through a
dedicated serial link to the SCP, because USB does not provide an extensible LED interface for keyboard
devices. The KBCPU also implements the soft power switch for the NGC-IDU. The keyboard itself is a
separate PWA which uses capacitive touch technology to implement a keyboard without moving parts. The
keyboard PWA is overlaid with a legend sheet to finish the front panel.

If a standard personal computer external keyboard is plugged into the front panel, it should be recognized,
and can be used for data entry or other tasks. ASC Signal does not recommend leaving a keyboard
connected to the NGC-IDU.

NOTE: no mouse support is provided due to restrictions in the graphics package.

The KBCPU-2 is based on a 32-bit NXP LPC2388 microcontroller. This ARM7TDMI embedded processor
includes networking, serial, Ethernet, flash memory, and RAM on a single chip with a 64 MDhrystone CPU
core. The Ethernet networking function is not used.
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The KBCPU-2 software program implements the USB keyboard function and interfaces via serial port to
the SCP to allow for controlling the front panel LEDs color and intensity. Because the USB HID protocol
supports too few LEDs, a serial link is used.

The KBCPU-2 also can run in a mode where it implements the USB mass storage device class; this
functionality is used to provide a quick software update facility in the field by connecting the USB port to a
host PC, which sees it as a “jump drive”.

The KBCPU-2 and the SCP only exchange data as needed. The SCP sends down information to control
the LEDs on the front panel. The KBCPU-2 sends all information to the TPU through the USB channel in
the form of keyboard scan codes.

B.2.5 (OPTION) SPECTRUM ANALYZER MODULE
When ordered, an embedded spectrum analyzer module is installed in the chassis at the factory.

This analyzer can be used for several purposes:

o First, it can be used as a general tool for looking at received signals.

e Second, it can be used as a tracking receiver in some configurations.

e Third, it can be used as an acquisition receiver in TriFold® mobile systems in some configurations.

The "in some configurations" caveat has to do with the RF system engineering of the system. If the
broadband IF power on the L-band is much higher than the beacon power, it is possible that the spectrum
analyzer's RF front end will not have enough dynamic range to find a setting that can successfully measure
the beacon. There may be inter-modulation products in the signal as a result. This can be corrected in
many cases by notch filters or other system engineering techniques beyond the scope of this note.

When configured as a tracking or acquisition source, the spectrum analyzer measures the total power of
the beacon on a narrowband sweep. The center frequency used is the frequency programmed for the
current satellite in the Working Satellite Table. The span is 100kHz, the resolution bandwidth is 10kHz (this
resolution bandwidth is wide for the typical beacon and makes the trace look squashed on the screen, but it
gives the best mathematical results). The system integrates the total power for 50kHz around the peak,
adds an arbitrary offset to get this in the clear-sky range (0.0 dB), adds another offset.

Please note that the system is not necessarily designed to support tracking by Spectrum Analyzer and
tracking by Beacon Receiver for the same satellite with all beacon receivers. Because the per-satellite
attenuation field is re-used, it may be difficult to select parameters that work for all situations.

The Spectrum Analyzer software program is supplied by the vendor. The Spectrum Analyzer uses a built-in
LANtronix serial-to-Ethernet converter. The SCP program established a TCP/IP connection with the
Spectrum Analyzer to control and monitor it. The Spectrum Analyzer has a fixed internal network address
assigned at the factory.

B.2.6 INTERNAL NETWORKING

The internal network is implemented as a peer-to-peer mesh of TCP/IP hosts using the 100baseT switch
on the RPI-6 as a central element. Except for the Spectrum Analyzer interface, to simplify protocol design,
all data is sent from processor to processor in one-way isochronous streams called “umbilical data”. Each
stream consists of self-timed messages sent 5 to 10 times per second with lists of data items. Any
processor, restarted, will have a complete set of every data item in a matter of seconds. When data items
change, the sender simply sends out the updated value, and receiver is responsible for noticing changes.

All data exchanged between processors in the system is tagged with universal data indentifiers, and
expressed in “big-endian” byte order. The “endianism” is a slight handicap given than all processors in the
NGC are actually little-endian, but following network byte order is safest given the big-endian application
ancestry and the large base of existing code to handle this orientation. The tagging assures consistent
handling of data throughout the system.
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B.3 OPERATIONAL CONFIGURATIONS

The NGC Antenna Control System is equipped with several basic “operational configurations.” An “operational
configuration” is the fundamental geometry of the antenna and control equipment. It is used as a key for the
system to use of suppress information and algorithms. This simplifies the user interface and avoids errors.

Operational configuration is controlled by the NGC-ODU. Generally, in the NGC-IDU, this setting enables and
disabled operation of certain user interface functions, but does not alter the actual operation of the system or
software.

B.3.1 FIXED OPERATIONAL CONFIGURATION
“Fixed” Operational Configuration (1) is the “standard” configuration where the IDU is interfaced to a
normal, El-over-Az pedestal.

"Fixed antenna" does not mean "non-motorized," we mean a configuration that is not mobile and not
expected to be moved in its lifetime without re-installation. This is true of the vast majority of installations.
In operation, the NGC-IDU generates pointing angles and the NGC-ODU attempts to achieve them. All
timeouts, limits, and other errors associated with movement are generated by the ODU.

B.3.2 MOBILE OPERATIONAL CONFIGURATION

“Mobile” Operational Configuration (2) is used with ASC Signal Standard Profile and Low Profile

Positioners. It differs from the Fixed (1) configuration as follows:

¢ Functionality associated with automatic determination of system compass heading, etc., is enabled by
this mode.

¢ Manual entry of some fields (e.g., site latitude) is inhibited.

o Some features are disabled, e.g., automatic tracking resume.

o Some features are added, e.g., acquisition assist

Operational Configuration has broader impact on the NGC-ODU than on the NGC-IDU. The IDU mostly
affects user interface.

B.3.3 SRT-ONLY OPERATIONAL CONFIGURATIONS

“SRT Only” Operational Configuration (4) is used with non-motorized main dishes with motorized SRTs.

An SRT-only antenna system is a kind of "fixed antenna" where only the SRT can move. This is a
configuration that is not mobile and not expected to be moved in its lifetime without re-installation.
Normally this is used in tandem with an NGC-ODU-SRT, an outdoor box that contains the power supplies
and interfaces between the indoor unit and the SRT.

The key difference between the SRT-only system and the usual fixed system is the SRT-only system
cannot move from satellite to satellite without manually moving the antenna. Since it does not include
resolvers or other measurements, the user has to tell it what the center boresight angle is by entering this
as the "Fixed Az" and "Fixed EI".

This configuration differs from the Fixed (1) configuration as follows:

o Parameters associated with command of the Az and El main dish are removed. The main dish bore-
sight angle is configured by the user. The Az and El axes appear to be locked.

e Alarms associated with main dish movement are removed from the system.

e The inclinometer and compass, if present, are ignored.

“SRT Only Slave Mode” Operational Configuration (5) is a variant of the SRT Only mode where the system
can be connected by serial link to a master controlling system to command pointing angles. The only
difference between this mode and (4) is the provision of a fourth state for the Local-Remote variable called
“slave”, in which the commanded position comes in through a serial port to the NGC-ODU-SRT.
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B.4 MOVEMENT CONTROL AND MONITORING

The NGC-IDU commands movement to implement position designate, jogging, and tracking functions. The
tracking algorithms all work using true reported positions rather than commanded positions. This means, for
example, that if the reported position is noisy enough, the IDU can appear to track in the wrong way. The IDU
assumes the ODU is properly installed and working well.

In general, the IDU is extremely tolerant of ODU-reported errors. For example, if the ODU is reporting axis
timeouts, the IDU will continue to try “as best it can” to track the satellite. The reason for this is many
installations are unmanned, and ASC Signal wished to avoid sporadic errors of any kind to cause tracking to
pause.

For each position move, the IDU commands the move in “global” coordinates. It is the responsibility of the
ODU to adjust for any platform orientation. The IDU makes an independent estimation of when movements are
complete for purposes of sequencing tracking steps and similar functions, based on expected parameters of
the ODU. This allows tracking to function marginally even if the ODU is not properly tuned to the mount.

B.5 TRACKING

Tracking can be necessary for one or more of several reasons:

o Satellites whose orbit is not nearly perfectly circular and equatorial will move in the sky. Tracking allows the
antenna to follow even satellites with large movements.

¢ Large antennas, and antennas receiving high frequencies, can have narrow 3dB beamwidth, which means
that they must be positioned accurately even if the satellite motion is small.

¢ Satellite operators can require active tracking as a condition of permitting the earth station to transmit. They
do this in order to assure that the antenna is correctly 'peaked' on the satellite.

¢ In some cases, temperature and solar energy effects can slightly distort the antenna's shape, affecting the
"optics", and causing the antenna to slightly mis-point.

An active tracking system can alleviate some or all of these issues.

The IDU is designed to track geosynchronous satellites, including geostationary satellites and satellites with
inclined orbits up to 10 degrees, using a variety of algorithms.

B.5.1 THREE-POINT PEAKING (STEP-TRACK)
The IDU uses an algorithm called Three Point Peaking to step-track a satellite. It uses the same algorithm
for all configurations, main dish motors or SRTs. This algorithm is covered by a US Patent.

The algorithm is quite simple. The antenna is deliberately de-pointed by a fraction of the beamwidth and
the signal strength is measured. If the signal strength improves, the antenna is de-pointed again by the
same distance. If the signal strength drops, the antenna is de-pointed in the opposite direction by twice that
value. The system collects data until it sees three points with a peak in the geometric center, at which point
it fits the measured values to a parabolic curve with the equation and calculates the mathematical
maximum point (where x=0). It then moves there and repeats the algorithm on the opposite axis.

x 2
/- o)
63db

If the SRT is provisioned with a Z axis, a third cycle is added to focus the antenna. In practice this achieves
excellent pointing accuracy with a minimum number of movements.

There are several programmable parameters that affect the algorithm. The antenna size, LNB local
oscillator, and the beacon frequency are used to compute the nominal 3dB beamwidth of the antenna using
a generic formula that tends to be reasonably accurate.
21

O3ap = 7
Where f is the downlink frequency is GHz and A is the antenna diameter in meters. This value is multiplied
by the step multi factor to get a step distance. The selection of the antenna size and LNB local oscillator
frequencies is obvious and comes from the system equipment design.

Selecting the step multiplier factor requires decisions because a trade-off is involved. If the step multiplier
factor is large, the temporary loss during de-pointing may be larger than desired. However, because the
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loss is more "defined" than a smaller jump relative to the noise present in the beacon level, the
mathematics will get a better solution. If there is a need to constrain maximum loss, the installer should
pick a smaller step size. However, this will mean slightly less overall accuracy since the noise power in the
signal is more significant, and will probably mean more steps to find the maximum. Also, if the step size is
smaller than the minimum pointing capability of the antenna, the tracking algorithm may be handicapper.
ASC Signal cannot advise as to what value is most appropriate for a situation and the user may have to
find it by analysis of results.

The algorithm, like all tracking algorithms, is only as good as the pointing performance of the antenna.
Because of the functional decomposition of the NGC system, this performance is completely controlled by
the ODU and its interface.

The performance factors of the antenna that can affect step-tracking performance include, but are not
limited to, the following:

¢ Repeatability and stability of resolver or encoder feedback, including hysteresis

o Suitable tuning of axis control variables for the ODU’s PID control loops

o Stiffness and repeatability of the antenna structure itself

Step-tracking is not particularly sensitive to antenna calibration beyond finding the satellite in the first place.
It is not particularly sensitive to physical distortion of the antenna due to heat, droop, or the notional ‘steady
state wind.’ It is not particularly sensitive to the absolute accuracy of the resolver or encoder.

This mode requires a beacon receiver or other receiving system to serve as a feedback mechanism. The
signal strength must be a reasonable proxy for the pointing accuracy of the system.

B.5.2 (SOFTWARE OPTION) ORBITAL PREDICTION TRACKING (SMARTRACK®)

SmarTrack® is a patented algorithm that uses step-track information to estimate the orbital parameters of
the vehicle (the satellite "model") and predict its trajectory through the sky. It is only designed to work with
geosynchronous satellites.

It takes roughly six hours for the algorithm to collect enough data to create a solution. During this interval
the operation of the system will be exactly the same as step track.

Once the model is created and the solution is reliable, the predictions are used as long as the signal
strength is maintained. If the signal drops unexpectedly, or whenever the cycle times out, the algorithm
collects a new data point and updates the model. If the signal drops below the low signal threshold, the
algorithm becomes purely predictive and attempts to follow the satellite's motion until it returns.

There are several parameters to tune this interface. The repeak trigger tells how much loss is acceptable
before the algorithm attempts to repeak. The cycle time is the maximum interval between model updates
for the sake of time. The minimum move is the amount of total movement between the projected angle and
the actual angle before the algorithm will actually move the antenna.

Path: HOME - Operations - Track - Status - SmarTrack® Mdls screen

The model is very technical, but at the end of the file there is some information that may be of general use:

¢ Inclination is the estimated inclination of the satellite. This tends to be slightly more than the true
inclination because of hysteresis (wind up) in the axes.

e Eccentricity is the estimated eccentricity. Again, this can be slightly exaggerated for the same reasons

as inclination.

East longitude is the "east longitude of the mean anomaly".

argPerigee is the argument of perigee

phi0 should be roughly 0. If it is not, it indicates some small error in the setup.

totalLoss is a metric of the accuracy of the model. It is the RMS error, in dB, of the difference between

retrospectively-predicted positions and actual peaks in the measurement cycles, converted to dB using

the beamwidth of the antenna.

If the totalLoss metric is greater than 1/3 of the repeak trigger level, the model is not considered valid and
the system will attempt to update it.
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NOTE: very small step sizes (in step-track setup) can cause RMS error in peaking which will cause small increases in
totalLoss metric. This can cause the SmarTrack® model to be invalidated more often than it would be otherwise.

This mode requires a beacon receiver or other receiving system, and a license key with the appropriate
feature enabled. The feature can be enabled in the field by entering a new license key.

The algorithm, like all tracking algorithms, is only as good as the pointing performance of the antenna.
Because of the functional decomposition of the NGC system, this performance is completely controlled by
the ODU and its interface. It also has other factors that affect it.

The performance factors of the antenna that can affect SmarTrack® performance include, but are not

limited to:

o Repeatability and stability of resolver or encoder feedback, including hysteresis

e Suitable tuning of axis control variables for the ODU’s PID control loops

o Stiffness and repeatability of the antenna structure itself

o When in predictive mode, the algorithm is dependent on physical distortion of the antenna due to heat,
droop, or the notional ‘steady state wind’. If these factors create losses within the step RePeak trigger,
the IDU will tolerate them and lose accuracy

SmarTrack® is not particularly sensitive to antenna calibration beyond finding the satellite in the first place.
It is not particularly sensitive to the absolute accuracy of the resolver or encoder.

This mode requires a beacon receiver or other receiving system to serve as a feedback mechanism. The
signal strength must be a reasonable proxy for the pointing accuracy of the system.

B.5.3 (SOFTWARE OPTION) PROGRAM TRACKING (NORAD AND INTELSAT)

NORAD and Intelsat are predictive tracking modes that use different algorithms to predict the look angle of
a satellite using measured orbital parameters. They are different algorithms using different data sets but
they product similar results. They are very useful for tracking satellites where no beacon receiver
equipment is present.

Periodically, the algorithm computed the estimated position of the satellite and projects the look angle. The
NGC adapts to the predicted motion of the satellite in determining how often to re-compute the estimated
position. If the estimated position is more than the minimum move, the IDU will move the antenna to match
the new position.

This mode requires a license key with the appropriate feature enabled. A beacon receiver can be helpful
but is not required. The feature can be enabled in the field by entering a new license key.

The algorithm, like all tracking algorithms, is only as good as the pointing performance of the antenna.
Because of the functional decomposition of the NGC, this performance is completely controlled by the
NGC-ODU and its interface.

The performance factors of the antenna that can affect program tracking performance include, but are not

limited to:

¢ Repeatability and stability of resolver or encoder feedback, including hysteresis

e Suitable tuning of axis control variables for the NGC-ODU'’s PID control loops

o Stiffness and repeatability of the antenna structure itself.

e The algorithm is dependent on physical distortion of the antenna due to heat, droop, or the notional
‘steady state wind'.

e The algorithm is highly sensitive to antenna calibration.

Once the appropriate offsets have been determined and configured, it is not particularly sensitive to the
absolute accuracy of the resolver or encoder over large distances, but it is highly sensitive to nonlinearity
over the range of travel for the current satellite.
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B.6 MANAGEMENT INTERFACES

B.6.1 SNMP
The Simple Network Management Protocol (SNMP) Agent is the main interface between the IDU server
and all client software.

The SNMP agent is based on off-the-shelf software, specifically Net-SNMP 5.2. Net-SNMP is an open
source package of various tools relating to SNMP distributed under a Berkeley-UNIX like license. This
package was originally based on the Carnegie Mellon University SNMP implementation (version 2.1.2.1).
The terms of source license allow ASC Signal Corporation to distribute and modify source free of charge
(and without publishing the changes) as long as original copyright notices are left intact. The SNMP Agent
will maintain all visible parameters in MIBs. Device Driver processes and other processes in the system will
send data value update messages to the SNMP Agent using the Inter-Process Communication Framework.

NetSNMP Agent was extended to provide MIB handlers for NGC-specific MIB elements. Please note the
IDU’s MIB implementation is largely common with the APC400, a previous product.

Due to limitations in the off-the-shelf product used to implement SNMP, certain configurations may require
ASC Signal to make small modifications to the configuration of the SNMP Agent. Specifically, permanent
trap destinations that survive system power cycle cannot be altered from any supported interface.

When the system is in “Local” or “Local Handheld” mode, almost all “read-write” object IDs (OIDs) in the
MIB are presented as “read-only.” The management station can override this by forcing the item
acs4000LocalRemote.1 to “remote.”

B.6.2 SERIAL INTERFACE
The NGC Antenna Control System includes a serial port interface to implement subsets of certain legacy
M&C protocols for APC100, APC300, and APC400.

This interface is highly limited. It is not recommended for new designs, and not recommended for control of
the system regardless of settings, although it can be used for minimum monitoring.

The basic problem is the legacy protocols are device-specific and emulation is somewhat limited. Another
problem is the IDU simply has more data than the earlier systems and the M&C protocol cannot express all
of the necessary items.

ASC Signal strongly recommends the use of SNMP to monitor and control the system. Alternately,
advanced users can use the open-source TPU software package as a basis for a control system, although
ASC Signal cannot support this effort as that code is supplied for that purpose without warranty.
NOTE: For APC100 mode, when the system is in “Local”’ or “Local Handheld” mode, almost all set commands are
rejected. The management station can override this through an NGC-specific extension to the APC100 protocol.

B.7 SPECIAL MODES FOR OCERTAIN SYSTEMS

B.7.1 TRIFEILD® ACQUISITION ASSIST
Acquisition assist can use the spectrum analyzer, beacon receiver, or DVB receiver.

What happens during acquire is a preprogrammed sequence of steps:

e The system moves the antenna up out of stow if necessary.

e The system takes a compass fix and calculates a sector around the estimated look Az. The width of this
sector is called “Scan Slew Dist”; it is configurable from General Track Config page 4 of 4 and defaults
to 26 degrees (+/- 13 degrees).

e The system raster scans within this sector starting at the calculated El, then alternating between rows
above and below the original row in ever increasing steps until it reaches +/- 2 degrees. The width of
the vertical scan steps is computed from the 3dB beamwidth of the antenna.

o |If it sees a 3dB signal rise of any kind, after the signal falls off again, it will switch to a spiral-box scan
looking for the real signal with the real thresholds. It does this to avoid acquiring a side-lobe.
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B.8 CUSTOMER-FURNISHED COMPONENTS

B.8.1 ANALDODG BEAGCON RECEIVER
The IDU can be configured to track satellites using an external beacon receiver.

There are two interfaces between the IDU and beacon receiver, an analog interface and serial interface.
The system can use either one or both. Generally, ASC Signal recommends the use of at least the analog
interface for reasons explained below.

The analog interface is a 0 to 10V DC signal from the beacon receiver to the IDU. The voltage is
proportional to the measured signal strength, usually (but not always) at a ratio of 2.0 dB per volt. Ideally
the peak voltage of the beacon receiver should be about 7.5 to 8.0 volts; this provides adequate dynamic
range for rain fades and tracking but also avoids hitting the high limit.

The serial (aka "digital") interface is an RS-232, RS-422, or RS-485 interface to the beacon receiver which
can be used for configuration and control of the beacon receiver. The use of this interface is not required; it
is, however, mandatory if the IDU is required to be able to re-tune the beacon receiver when moving
between satellites.

Different beacon receivers have different configuration requirements due to different capabilities. For
example, an Atlantic Satellite ASC300-L requires only the frequency and attenuation level to be set; this
receiver can be completely controlled from the IDU. The Miteq BR-L has far more parameters and while the
NGC can control it to some extent, it is better to interface to this with an M&C system (not supplied).

The IDU can use signal strength readings reported serially from the beacon receiver if desired. ASC Signal
recommends the analog interface because the IDU can over-sample this signal and measure not just the
signal levels but the scintillation in the signal levels. Generally, the serial interface does not provide this
information. However, it may be desirable in some systems, especially if the installer is trying to re-use a
legacy beacon receiver that is not configured for 0-10VDC operation.

B.9 OPTIONS AND ACCESSORIES

This section is reserved for NGC System options and accessories, both future and current, which have not yet
been covered in other sections of this manual.

B.9.1 EMERGENCY STOP SWITCH
An Emergency Stop Switch can be installed in the front of the chassis.
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APPENDIX C: GLOSSARY TABLES

This section lists all NGC-IDU parameters in alphabetical order. Each parameter is accompanied by a
description of the function, and the range (or a cross-reference to a table for the range), whether or not it is a
configurable parameter and the associated privilege level required, and which screen area it is located in.

TABLE C.1: LIST oFr HANDHELD TERMINAL PARAMETERS

Name Function Units & Range Config Screen
ACO Alarms currently reported by NGC that have List (see Table No Status > Faults
been cut-off (acknowledged) by the user. C.30)
Active Faults Alarms reported by NGC List (see Table No Status - Faults
C.30)
Altitude Site altitude, in meters Meters, Yes Status > or
-100 to 10000 Configuration >
Platform - Location
Antenna Size Antenna size. Primarily used to guess 3dB Meters No Configuration -
beamwidth. Platform - or
Configuration >
Tracking Config >
General
Auto Track Whether to resume tracking on IDU restart True/false Yes Configuration >
Resume Tracking Config >
General
Az 1 DC Volts Main DC bus voltage of AZ1 VFD Volts No Status >
Diagnostics > VF
Drives
Az 1 Freq Ref Frequency ref of AZ1 VFD Hz No Status >
Diagnostics > VF
Drives
Az 1 Motor Amperage being delivered to the AZ1 motor. Amperes No Status >
Current Diagnostics > VF
Drives
Az 1 Output Current true frequency commanded of the AZ1 Hertz No Status >
Freq motor. Diagnostics > VF
Drives
Az 1 Reported temperature of AZ1 VFD heatsink. Degrees, C No Status 2>
Temperature Note not all VFDs have this ability. Diagnostics > VF
Drives
Az 1 VFD Link Modbus link status for AZ1 VFD See Table C.29 No Status >
Status Diagnostics > VF
Drives
Az 1VFD VFD make and model for AZ1 axis. G7 or V1000 No Status >
Product ID Automatically detected from VFD over modbus. Diagnostics > VF
Drives
Az 2 DC Volts Main DC bus voltage of AZ2 VFD. (Not used in Volts No Status >
single Az motor configurations) Diagnostics > VF
Drives
Az 2 Freq Ref Frequency ref of AZ2 VFD. (Not used in single Hz No Status >
Az motor configurations) Diagnostics > VF
Drives
Az 2 Motor Amperage being delivered to the AZ2 motor. Amperes No Status >
Current (Not used in single Az motor configurations.) Diagnostics > VF
Drives
Az 2 Output Current true frequency commanded of the AZ2 Hertz No Status >
Freq motor. (Not used in single Az motor Diagnostics > VF
configurations) Drives
Az 2 Reported temperature of AZ2 VFD heatsink. Degrees, C No Status >
Temperature Note not all VFDs have this ability. (Not used in Diagnostics > VF
single Az motor configurations.) Drives
Az 2 VFD Link Modbus link status for AZ2 VFD. (Not used in See Table C.29 No Status >
Status single Az motor configurations) Diagnostics > VF

Drives
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Name Function Units & Range Config Screen
Az 2 VFD VFD make and model for AZ2 axis. (Notused in  G7 No Status >
Product ID single Az motor configurations). Automatically Diagnostics > VF

Az Brake Delay
Az ccw Plat SW
Limit

Az cw Plat SW
Limit

Az Deadband

Az Drv Time

Az Encoder
Offset
Az Encoder

Type

Az Fault

Az Int Depth
Az IntTime

Az Invert

Az Kd

Az Ki

Az Kp

Az Limit

Az Max Rate

Az Min Rate

Az Overcurrent
Trip

Az Ratio

Az Rsp Timeout

detected from VFD over modbus.

Time delay between actuating Az brake release
and turning on drive signal to Az motor. When
set to 0.0, brake release function is disabled.
Software limit, min legal value of Current
Platform Az. If Target Platform Az lower than
this, impossible angle will be declared.
Software limit, max legal value of Current
Platform Az. If Target Platform Az greater than
this, impossible angle will be declared.

Az drive error tolerance. When difference
between target platform Az & current platform Az
is less than this, Az command is completed.
Note that system will allow slightly larger error
without declaring timeout in order to prevent
resolver jitter from causing spurious errors.
Distance between samples in Integration buffer
in Az axis PID to use as derivative difference
signal

Offset added to raw resolver offset to get to
current platform Az

Az axis angle feedback device type and
architecture, selected from list of predefined
types.

Summary of Az fault conditions. System shows
highest priority fault

Az Axis PID integrator depth in samples

Number of seconds of samples to integrate in
the Az PID control block

Indication of whether Az resolver/encoder is
mounted so it counts backward from the true
angle

Az axis PID controller derivative gain coefficient

Az axis PID controller integration gain coefficient

Az axis PID controller proportional gain
coefficient

Summary of Az limit conditions. System shows
highest priority limit.

Az maximum rate (usually 1000)

Min. drive rate to Az VFD. Motors will lose torque
in a non-linear fashion below a certain
frequency, so parameter is used in combo with
deadband to produce appropriate response.
VFD parameter indicating max sustained current
that should be generated for Az motor. Consult
installation drawing for motor kit for correct
value.

Az encoder turns ratio. Number of times resolver
or encoder turns per turn of the main axis.
Number of seconds with no discernable
movement tolerated by Az axis control loop
when position loop is enabled

Seconds,
0to 2.0

Degrees,
-360 to 360

Degrees,
-360 to 360

Degrees,
0to1.0

Oto5

Degrees,

-180 to 360
See

See Table C.30
0 to 100

Oto5

Normal/invert

Fraction
Fraction
Fraction

See Table C.3
10 to 1000

10 to 1000

Amperes,
0to 20.0

Usually 1/1

Seconds,
0to 10

Yes

Yes

Yes

Yes

Yes

Yes,

Yes

No
Yes
Yes

Yes

Yes
Yes
Yes
No

Yes

Yes

Yes

Yes

Yes

Drives
Configuration >
Motorization

Configuration >
Platform

Configuration >
Platform

Configuration »>
Motorization

Configuration >
Motorization

Configuration >
Platform
Configuration >
Platform

Status >
Diagnostics
Configuration >
Motorization
Configuration >
Motorization
Configuration >
Motorization

Configuration >
Motorization
Configuration >
Motorization
Configuration >
Motorization
Status

Configuration >
Motorization
Configuration >
Motorization

Configuration >
Motorization

Configuration >
Motorization
Configuration >
Motorization
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Name Function Units & Range Config Screen
Azimuth Current global Az calculated from platform Degrees, No Status > or
angles, attitude, and SRT position 0 to 360 Configuration >
Platform
Bcn Atten Attenuation in dB to tell beacon receiver to apply dB Yes Configuration >
Tracking Config >
Beacon Rcvr
Bcn Data Type Input selection for tracking Spec an, Yes Configuration >
analog, digital Tracking Config >
(serial), dvb Beacon Rcver
rcvr
Bcn Frequencyl Beacon frequency, usually in L-band MHz Yes Configuration >
Tracking Config >
Beacon Rcvr
Bcn Inversion Indicates which sideband is selected by the BDC  True/false Yes Configuration >
Tracking Config >
General
Bcn Lvl Sigma Standard deviation of latest second of beacon dB No Status > Tracking
samples - Beacon Display
Bcn Modulation  Demodulator to tell beacon receiver to apply Continuous/ Yes Configuration >
bpsk Tracking Config >
Beacon Rcver
Bcn Offset Offset used to adjust clear-sky dB Yes Configuration >
Tracking Config >
Beacon Rcver
Bcn Rain Detect  Standard deviation in long-term buffer that dB Yes Configuration >
Thresh triggers rain Tracking Config >
General
Bcn Rain Controls whether the system looks for rain event  On off Yes Configuration >
Detector signatures Tracking Config -
General
Bcn Relay Control over the FormC contact on J11 Normal/invert Yes Configuration >
Control Tracking Config >
Beacon Rcver
Bcn Settle Time  Number of seconds to wait after moving before Seconds Yes Configuration >
sampling beacon. Used to ensure system has Tracking Config >
stopped moving. General
Bcn Slope Slope of the beacon receiver analog output dB/Volt Yes Configuration >
Tracking Config >
Beacon Rcver
Bcn Soak Time Number of seconds to average the beacon Seconds Yes Configuration >
before summarizing the current point in 3PP Tracking Config »>
General
Beamwidth Calculated 3dB BW. Can’t be directly entered, it  degrees No Configuration >
is computed using 21/fA formula. Tracking Config >
General
Box Limits Global enable/disable for box limit enforcement True/false Yes Configuration >
Tracking Config >
General
Cabinet Temp Approximate temperature inside NGC-ODU Degrees C No Status >
Diagnostics
CCW Coast Distance from target platform Pol that NGC cuts  Degrees, Yes Configuration >
power to Pol motor in the CCW direction. 0to1.0 Motorization
Compass Cal Compass setting for AS-1. Not used in fixed See Table No Status
system
Compass Flt AS-1 compass error indicator. See Table C.10 No Status
Compass Mode  Controls how compass and inclinometer are See Table C.11  Yes Status
used to process coordinate transforms. Can be
selected from a list of predefined modes.
Current Sat ID Current satellite in NGC-IDU 0 to 63 No Status bar
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Name Function Units & Range Config Screen

CW Coast Distance from target platform Pol that NGC cuts = Degrees, Yes Configuration >
power to Pol motor in the CW direction Oto1 Motorization

Device Type What type of beacon receiver is attached by Enumerated list Yes Configuration >

[Beacon RX] serial port to J12 Tracking Config >

Beacon Rcvr

El Brake Delay  Time delay between actuating El brake release Seconds, Yes Configuration >
and turning on drive signal to El motor. When set 0to 2.0 Motorization
to 0.0 the brake release function is disabled.

El DC Volts Main DC bus voltage of El VFD Volts No Status >

Diagnostics > VF
Drives
El Deadband El drive error tolerance. When difference Degrees, Yes Configuration >
between target platform El & current platform El Oto1 Motorization
as is less than this value, EIl command is
completed. Note that system allows slightly
larger error without declaring timeout in order to
prevent resolver jitter from causing spurious
errors.
El Dn Plat SW Software limit, which is the minimum legal value = Degrees, Yes Configuration >
Lmt of Current Platform EI. If the Target Platform EI -180 to 180 Platform
is lower than this, an impossible angle will be
declared.
El Drv Time Distance between samples in Integration buffer Oto5 Yes Configuration >
in El axis PID to use as derivative difference Motorization
signal
El Encoder Offset added to raw resolver offset to get to Degrees, Yes Configuration »>
Offset current platform EL. -180 to 360 Platform
El Encoder Type El axis angle feedback device type and See Table C.2  Yes Configuration >
architecture, selected from a list of predefined Platform
types.
El Fault Summary of El fault conditions. System shows See Table C.30 No Status >
highest priority fault Diagnostics
El Freq Ref Frequency ref of EI VFD Hz No Status >
Diagnostics > VF
Drives

El Int Depth El Axis PID integrator depth in samples 0to 100 Yes Configuration >
Motorization

El Int Time Number of seconds of samples to integrate in Oto5 Yes Configuration >
the El PID control block Motorization

El Invert Indication of whether El resolver/encoder is Normal/invert Yes Configuration >
mounted so it counts backward from the true Motorization
angle

El Kd El axis PID controller derivative gain coefficient Fraction Yes Configuration >

Motorization
El Ki El axis PID controller integration gain coefficient  Fraction Yes Configuration >
Motorization

El Kp El axis PID controller proportional gain Fraction Yes Configuration >
coefficient Motorization

El Limit Summary of Az limit conditions. System shows See Table C4  No Status
highest priority limit

El Max Rate El maximum rate (usually 1000) 10 to 1000 Yes Configuration >

Motorization

El Min Rate Minimum drive rate to El VFD. Motors will lose 10 to 1000 Yes Configuration >
torque in a non-linear fashion below a certain Motorization
frequency, so parameter is used in combination
with deadband to produce appropriate response.

El Output Amperage being delivered to the EI motor. Amperes No Status >

Current Diagnostics > VF

Drives
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Name

Function

Units & Range

Config

Screen

El Output Freq

El Overcurrent
Trip
El Ratio

El Rsp TO

El Temperature

El Up Plat SW
Lmt

El VFD Link
Status

El VFD Product
ID

Elevation

Filter Depth
Gateway

GPS Quality
GPS Sat Count
GPS Status

Heading

HW Address

Intelsat Life

IP Address
IP Mask

J9 Emulation
Jog Speed

Latched Faults

Latitude

Current true frequency commanded of El motor.

VFD parameter indicating max sustained current
that should be generated for El motor. Consult
installation drawing for motor kit for correct
value.

El encoder turns ratio. Number of times resolver
or encoder turns per turn of the main axis.
Number of seconds with no discernable
movement tolerated by El axis control loop when
position loop is enabled

Reported temperature of EI VFD heatsink. Note
not all VFDs have this ability.

Software limit, which is the maximum legal value
of Current Platform El. If Target Platform El is
greater than this, an impossible angle will be
declared.

Modbus link status for EI VFD

VFD make and model for el axis. Automatically
detected from VFD over modbus.

Current global El calculated from platform
angles, attitude, and SRT position

Number of samples in the beacon averaging
filter
Network address of local gateway router

AS-1 quality reported (not used in fixed
antennas)

GPS satellite count reported (not used in fixed
antennas)

AS-1 fault reported (not used in fixed antennas)

True heading that corresponds to 0 degrees for
platform Az

MAC Address of Ethernet

Expiration criterion for Intelsat data sets

Network address of external ethernet port
Network mask of external Ethernet port
Configures which protocol to emulate on J9 on
the rear panel

Jog speed for Az and El axes

Alarms reported by NGC since last time latch
was cleared including ones that have gone away

Latitude, in degrees north. If an AS-1 is
installed, the value cannot be edited.

Hertz

Amperes,
0to 20.0
Usually 1/1

Seconds,
0to 10

Degrees, C

Degrees,
-180 to 180

See Table C.29
V1000
Degrees,

-90 to 90
Number

IP address

See Table C.13
O0to12

See Table C.12

Degrees,
0 to 359.999

MAC address

Days

IP address

IP address
APC100
Oto9

List (see
Appendix D &
Table C.30)

Degrees,
-90 to 90

Yes

Yes

Yes

No

Yes,
mandat
ory

No

No

No

No
Yes
No

No

No
Yes,
typicall
y0

Yes

Yes

Yes
Yes
Yes
No

No

Yes

Status >
Diagnostics > VF
Drives
Configuration >
Motorization

Configuration >
Motorization
Configuration >
Motorization

Status >
Diagnostics > VF
Drives
Configuration >
Platform

Status >
Diagnostics > VF
Drives

Status >
Diagnostics > VF
Drives

Status - or
Configuration >
Platform

Status > Tracking
- Beacon Display
Configuration >
System Setup
Status

Status
Status

Status - or
Configuration >
Platform
Configuration >
System Setup
Configuration >
Tracking Config >
General
Configuration ->
System Setup
Configuration >
System Setup
Configuration >
System Setup
Operations > Move
Ant.

Status - Faults

Status > or
Configuration >
Platform = Location
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Name Function Units & Range Config Screen
LNB Local LNA/LNB/BDC local oscillator frequency Display only No Configuration >
Oscillator Tracking Config >

Local Remote
Longitude

Low Signal
Alarm
Low Signal
Level

Main Dish
Motorless Az

Main Dish
Motorless El

MFB1 Version
Minimum Move

Movement CMD

Norad Life

NTP Server IP

Operational
Config

Path Loss
Allowance

Path Preposition
Tol

Pitch

Pol Brake Delay

Pol CCW Plat
SW Lmt

Pol CW Plat SW
Lmt

Pol Encoder
Offset
Pol Encoder

Type

Pol Fault

Commanding presence indication
Longitude, in degrees WEST. If an AS-1 is
installed, the value cannot be edited.

Current low signal alarm

Low signal level, where unit stops tracking

For SRT-only operational configurations, this is
the true Az when SRT is centered. (Not used in
other configurations)

For SRT-only operational configurations, this is
the true El when the SRT is centered. (Not used
in other configurations)

Not used in this system

Minimum distance before SmarTrack®, NORAD,
etc., order a move

Various commands useful in some
configurations, such as SRT lock, Pol self test
(future use), selected from a list.

Expiration criterion for NORAD TLEs

Network address of an NTP server to
synchronize time

Basic setup parameters used to tell the NGC-
ODU what kind of pedestal and equipment it is
running on. Be very careful to get this right.
Loss target for SRT before both SRT and main
dish are moved

Loss target for SRT when both SRT and main
dish are moved

Angle of the kingpost side-to-side; that is, around
a vector pointing straight out toward 90 degrees,
typically.

Time delay between actuating Pol brake release
and turning on drive signal to Pol motor. When
set to 0.0 the brake release function is disabled.
Software limit, which is the minimum legal value
of Current Platform Pol. If the Target Platform
Pol is lower than this, an impossible angle will be
declared.

Software limit, the max legal value of Current
Platform Pol. If Target Platform Pol is greater
than this, impossible angle will be declared.
Offset added to raw resolver offset to get to
current platform Pol

Pol axis angle feedback device type and
architecture, selected from list of predefined
types.

Summary of Pol fault conditions. System shows
highest priority fault

See Table C.15
Degrees,

-180 to 180
Boolean

dB

Degrees,
0..359.999
Degrees,

-90..90

degrees

See Table C.17

Days

IP address

See Table C.19
dB,

0to12

dB,
Oto12

Degrees,
-10to 10

Seconds,
0to 2.0

Degrees,
-360 to 360
Degrees,
-360 to 360
Degrees,

-180 to 360
See Table C.2

See Table C.30

No
Yes

No

No

Yes

Yes

Yes

No
Yes
Yes
Yes,
critical
Yes

Yes

Yes,
typicall
y0
Yes

Yes

Yes

Yes

Yes

No

General

Status bar

Status 2 or
Configuration >
Platform = Location
Status bar

Configuration >
Tracking Config >
General
Configuration >
Platform

Configuration >
Platform

Configuration >
Tracking Config >

SmarTrack®
Operations [ Move
Antenna

Configuration >
Tracking Config >
General
Configuration >
System Setup
Configuration >
System Setup

Configuration >
Tracking Config -
SRT
Configuration >
Tracking Config >
SRT

Status - or
Configuration >
Platform
Configuration >
Motorization

Configuration >
Platform

Configuration >
Platform

Configuration >
Platform
Configuration >
Platform

Status >
Diagnostics
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Name Function Units & Range Config Screen
Pol Inc Estimated inclination adjustment for Pol. A value Degrees Yes Configuration >
of 0.0 turns this feature off. Tracking Config >
General
Pol Inc Peak Time of max El for Pol inclination adjustment. Time Yes Configuration >
Time Tracking Config >
General
Pol Invert Indication of whether Pol resolver/encoder is Normal/invert Yes Configuration >
mounted so it counts backward from the true Motorization
angle
Pol Motor Type Not presently used. In future systems this will See Table C.20 No Configuration >
allow selecting a DC motor type from a list of Motorization
predefined types.
Pol Present Indicates whether or not a Pol drive is present, See Table C.21 Yes Configuration >
selected from a list of predefined options. Motorization
Pol Ratio Pol encoder turns ratio. Number of times Usually 1/1 or Yes Configuration >
resolver or encoder turns per turn of the main 2/1 Motorization
axis.
Pol Resp TO Number of seconds with no discernable Seconds, Yes Configuration >
movement tolerated by Pol axis control loop 0to 10 Motorization
when position loop is enabled
Polarization Current global Pol calculated from platform Degrees, No Status
angles, attitude, and SRT position. -180 to 360
Premove Alm How long to wait before moving if alarm is Seconds, Yes Configuration »>
Timer installed 0..20 Platform
Product Key Software license key string Yes Configuration >
System Setup
Product Serial Serial number string No Configuration >
Number System Setup
Rain Detected Indication of rain. The system does nothing with  True/false No Configuration >
this, except mark an event in the log. Tracking Config >
General
RainBuf Depth Number of one-minute sample intervals in the number No Status - Tracking
rain buffer - Beacon Display
RainBuf Mean Average signal strength in rain buffer dB No Status > Tracking
- Beacon Display
RainBuf Sigma Standard deviation of the rain sample buffer. dB No Status - Tracking
Used to mark likely rain events in the event - Beacon Display
history log.
Read Security string for SNMPv1 and v2c String Yes Configuration >
Community System Setup >
SNMP
RePeak Trigger | ow signal threshold for the SmarTrack®, before  dB Yes Configuration >
re-peaking to update the model is ordered. Tracking Config >
SmarTrack®
Roll Angle of the kingpost side-to-side; that is, around Degrees, Yes Status—> or
a vector pointing straight out from 180 degrees, -10to 10 Configuration >
typically. Usually set to 0.0. Platform
Scan El Offset Distance between raster scans during acquisition Degrees No Status
assist. This parameter is only used by TriFold®.
Automatically calculated from 3dB beamwidth
Scan Pass Max # of raster scans during acquisition assist. Number No Status
Count Parameter is only used by TriFold®.
Automatically calculated from 3dB beamwidth.
Scan Slew Dist Size of sector to search during TriFold® Degrees Yes Configuration >
acquisition assist Tracking Config >
General
Scan Slew Spd.  Jog speed 1-9 to use during acquisition assist Number Yes Configuration >

Tracking Config >
General
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Name Function Units & Range Config Screen
Scint Detect Tells system whether to pay attention to detected True/false Yes Configuration >
Enabled scintillation in tracking Tracking Config >
General
Scint Detect Standard deviation of samples within one second dB Yes Configuration >
Thresh that constitutes scintillation Tracking Config >
General
Scintillation System’s evaluation of the level of scintillation in No Status > Tracking
the atmosphere - Beacon Display
TPU Version NGC-IDU TPU software version reported String No Administration
SCP Version NGC-IDU SCP software version reported String No Administration
Screen Saver Setting for LCD idle behavior On/off Yes Administration >
Settings
Serial Baud Rate Beacon receiver serial baud rate Selection from  Yes Configuration >
[Beacon RX] list Tracking Config >
Beacon Rcver
Serial Control Beacon receiver serial levels and word size Enumeration Yes Configuration >
[Beacon RX] Tracking Config >
Beacon Rcver
Serial multi-addr Beacon receiver multidrop address if applicable Number Yes Configuration >
[Beacon RX] Tracking Config >
Beacon Rcver
Signal Strength ~ NGC-IDU signal strength dB No Status bar
Site ID Name of site Configuration >
Platform
SmarTrack® NGC-IDU SmarTrack® tracking cycle time Display only No Configuration >
Cycle Time Tracking Config >
SmarTrack®
SNMP Off Turn SNMP agent on/off On/off Yes Configuration >
System Setup >
SNMP
SNMP Port Num  UDP port. Do not change UDP port Yes Configuration >
number System Setup >
SNMP
SNMP Sys MIB-2 string String Yes Configuration >
Contact System Setup >
SNMP
SNMP Sys MIB-2 string String Yes Configuration >
Location System Setup >
SNMP
SNMP Sys Name MIB-2 string String Yes Configuration >
System Setup >
SNMP
Soft Limit Used in calibration of X and Y to ascertain Degrees No Configuration >
Margin position for soft limits versus detected hard limits SRT
Spec An Offset General offset applied to beacon power dB Yes Configuration >
measurements to account for cable losses and Tracking Config -
amplifier gains General
Spec An Stat Summary status of Spectrum Analyzer Option See Section No Status >
2.7.3 Diagnostics
SRT 3dB BW Estimate of number of degrees offset before Degrees Yes Configuration >
SRT degrades signal by 3dB SRT
SRT Axis TO Timeout value for all SRT axes. Minimum time Seconds, Yes Configuration >
to drive motors without seeing any feedback 0.0t0 5.0 SRT
change.
SRT Current X Current side-to-side offset of SRT Degrees No Operations > Move
Delta Ant. > SRT Pos
SRT Current Y Current up-and-down offset of SRT Degrees No Operations > Move
Delta Ant. > SRT Pos
SRT Current Z Current in-and-out offset of SRT Inches No Operations > Move

Delta

Ant. 2 SRT Pos
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Name

Function

Units & Range

Config

Screen

SRT Num Axes
SRT Status

SRT X Axis
Motor Type

SRT X Limit
SRT X Range
SRT X Scale
SRT Y Axis
Motor Type
SRT Y Limit
SRT Y Range
SRT Y Scale
SRT Z Axis
Motor Type

SRT Z Limit
Status

SRT Z Range
SRT Z Scale
SRT Z Soft Lim
Marg

SRT Z Step Size

Step Cycle
Thresh

Step Cycle Time
Step Distance
Step Multi
Factor

Stop Cmd

System Name

Target Az

Target El

Target Pol

SRT master configuration field, selected from a
list of predefined options.

Overall summary of SRT’s current state

Motor type for attached stepper motor to the X
SRT axis, selected from a list of predefined
motors. This controls the amount of current
delivered to the motor and the holding torque.
Summary of current limit states of the X axis
Calibrated side-to-side range of SRT

Relationship between X offset and cross-el beam
displacement

Motor type for attached stepper motor to the Y
SRT axis, selected from a list of predefined
motors. This controls the amount of current
delivered to the motor and the holding torque.
Summary of current limit states of the Y axis
Calibrated up-and-down range of SRT

Relationship between Y offset and El beam
displacement

Motor type for attached stepper motor to the Z
SRT axis, selected from a list of predefined
motors. This controls the amount of current
delivered to the motor and the holding torque.
Summary of current limit states of the Z axis.

Calibrated in and out range of SRT

Relationship between Z offset and stepsize of
motors

Used in calibration of X and Y to ascertain
position for soft limits versus detected hard limits
Step size during peaking for Z axis. If setto 0 Z
axis peaking is disabled.

NGC-IDU step cycle threshold

NGC-IDU tracking cycle time

Distance to move during 3PP. Calculated by
tracking software

Percentage of 3dB BW to make step distance

Summary of EStop conditions
Name of the system within the site

Commanded Az for entire antenna subsystem
(main dish plus subreflector if included) in the
global coordinate system

Commanded El for entire antenna subsystem
(main dish plus subreflector if included) in the
global (horizon) coordinate system
Commanded Pol for entire antenna subsystem
(main dish plus subreflector if included) in the
global (horizon) coordinate system

See Table C.22

See Table C.24
See Table C.20

See Table C.3
Degrees

Fraction

See Table C.20

See Table C.4
Degrees

Fraction

See Table C.20

See Table C.26
Inches
Fraction
Inches

Inches

Display only

Display only

Degrees

Number

See Appendix
D
Display only

Degrees,
0 to 360

Degrees,
-90 to 90

Degrees,
-180 to 360

Yes

No
Yes

No
No

Yes

Yes

No
No

Yes

Yes

No

No

Yes

No

Yes

Yes

Yes

No

Yes

No

Yes

No

No

No

Configuration >
SRT

Status
Configuration >
SRT

Status
Configuration >
SRT
Configuration >
SRT
Configuration >
SRT

Status
Configuration >
SRT
Configuration >
SRT
Configuration >
SRT

Configuration >
SRT
Configuration >
SRT
Configuration >
SRT
Configuration >
SRT
Configuration >
SRT
Configuration >
Tracking Config >
Steptrack
Configuration >
Tracking Config >
Steptrack
Configuration >
Tracking Config >
Steptrack
Configuration >
Tracking Config >
Steptrack

Status >
Diagnostics
Configuration >
System Setup
Operations - Move
Ant.

Operations > Move
Ant.

Operations > Move
Ant.
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Name Function Units & Range Config Screen
Time Current UTC time from GPS or NGC-IDU No Status—> or
Configuration >
Platform - Location
Track Mode Current kind of tracking See Table C.27 No Status—> or
Operations - Track
Track State Current tracking state See Table C.28 No Status—> or
Operations - Track
Trap Community Security string for SNMPv1 and v2c string Yes Configuration >
System Setup >
SNMP
VFD Count Number of VFDs 2 (Az, EI) No Status >
3 (Az1, Az2, EI) Diagnostics > VF
Drives
VFD Drive Summary of drive status for VFDs See VFD No Status >
Status manual Diagnostics > VF
Drives - Drives
VFD Fault Summary of VFD’s fault status report See VFD No Status >
Contents manual Diagnostics > VF
Drives - Faults
VED Input Summary of input status for VFDs See VFD No Status >
manual Diagnostics > VF
Drives = Input
VFD Inverter Summary of VFD’s inverter status reports See VFD No Status >
Status Manual Diagnostics > VF
Drives - Inverter
Write Security string for SNMPv1 and v2c string yes Configuration >
Community System Setup >
SNMP
X Axis Fault Summary of side-to-side (X axis) fault conditions. See Table C.16 No Status >
System shows highest priority fault Diagnostics
Y Axis Fault Summary of up-and-down (Y axis) fault See Table C.16 No Status >
conditions. System shows highest priority fault Diagnostics
Z Axis Fault Summary of in-and-out (Z axis) fault conditions. See Table C.16 No Status >
System shows highest priority fault if more than Diagnostics

one applies.

TABLE C.2: ENCODER/RESOLVER TYPES
The NGC-ODU typically only allows the use of standard resolvers unless EWI-2 is installed.

Value Meaning Comment

No device present, option not selected

Dynapar 17 Dynapar 17-bit SSI encoder (requires EWI-2) For future use.
Heidenhain Heidenhain 26-bit SSI encoder (requires specialized wiring). Thisis  Contact ASC Signal.
26 the standard setting for the 8.1m mount.

potentiometer Analog potentiometer (not supported in current release of software)

Renishaw
Resolver

Renishaw SSI encoder (requires specialized wiring)
Standard sin/cos resolvers. This is the normal setting for almost all

antennas.

Resolver
18-to-1

ASC Signal assembly 7543381 (not supported in current release of
software)

For future use only

Contact ASCI Signal.

Almost always correct setting
unless system is different
For future use only
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TABLE C.3: AXIS LIMIT CaONDITIONS, AZIMUTH, POLARIZATION, AND SRT X AXES
These are the limit conditions commonly reported by the NGC-ODU for axes with clockwise and
counterclockwise directions.

Value Meaning Comment
No device present, option not selected
CCW limit Counterclockwise hardware limit Takes precedence over soft CCW limit
CW limit Clockwise hardware limit Takes precedence over soft CW limit
Limit fault Usually means both hardware limits are active at same Repair required
time
off No limit active
Soft CCW limit  Clockwise software limit Configurable limit
Soft CCW limit Counterclockwise software limit Configurable limit

TABLE C.4: AXIS LIMIT CONDITIONS, ELEVATION AND SRT Y AXES
These are the limit conditions commonly reported by the NGC-ODU for axes with up and down directions.

Value Meaning Comment
Down limit Down hardware limit This takes precedence over the soft down limit
Limit fault Usually means both hardware limits are active at  Repair required
same time
off No limit active
Soft Down limit  Down software limit Configurable limit
Up limit Up hardware limit This takes precedence over the soft up limit
Up limit Up software limit Configurable limit

TABLE C.5: SUPPLEMENTARY AZIMUTH AXIS INPUTS
These are extra inputs to the Az axis that can be used with customized installations of the NGC-ODU. For a
typical fixed antenna, none of these are used.

Value Meaning Comment
Axis Interlock Axis interlock input is active. Not used in this system presently. Not used
CCW Sector Counterclockwise sector switch active. Not used in this system presently. Not used
Center active Center switch active. Not used in this system presently. Not used
CW Sector Clockwise sector switch active. Not used in this system presently. Not used
Strut Interlock Strut interlock input is present. Not used in this system presently. Not used

TABLE C.6: SUPPLEMENTARY ELEVATION AXIS INPUTS
These are extra inputs to the El axis that can be used with customized installations of the NGC-ODU. For a
typical fixed antenna, none of these are used except the low El input.

Value Meaning Comment

Axis Interlock Axis interlock input is active. Not presently used in this system Not used

Creep Active  Antenna El in “up” direction is severely rate-limited. Normal Trifold® positioner is only normal
during stow cycles. application

Low El Alarm  Low El input switch is active Usually wired in parallel with a

transmit mute function
Lower Sector Lower sector switch active. Not presently used in this system Not used

Stow Limit Antenna is stowed. Trifold® positioner is only normal
application

Strut Strut interlock present. When enabled, this disabled El axis to  Standard profile Trifold® positioned

Interlock prevent damage. is the only normal application

Upper Sector  Upper sector switch active. Not presently used in this system Not used

TABLE C.7. CABINET POWER STATUS FIELDS
This is a summary field for cabinet power.

Value Meaning Comment

2?72 Not reported or out of range Indicates trouble in sensor circuits or power configuration
High voltage An overvoltage has been detected Check power

Low voltage An under-voltage has been detected Check power

Normal Power is all in range None
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TABLE C.8: NGC COMMUNICATIONS Bus ENTITIES
These are the PWAs that may be installed on the NGC Bus.

Value Meaning Comment
Az ASU Az axis sending unit

Az CCW ACU Counterclockwise Az axis control unit for dual-VFD az systems

Az CW ACU Clockwise Az axis control unit for dual-VFD az systems

El ACU El axis control unit

El ASU El axis sending unit

MC-7 Board Master control board for NGC-ODU

Pol ACU Pol axis control unit Optional
Pol ASU Pol axis sending unit Optional
Single Az ACU Az axis control unit for single-VFD az systems

SRT X Axis SRT side-to-size axis control board Optional
SRT Y Axis SRT up-and-down axis control board Optional
SRT Z Axis SRT in-and-out axis control board Optional

TABLE C.9: COMPASS CALIBRATION STATUSES
These are the legal values for the compass calibration field.

Value Meaning Comment

No device present, option not selected

2?7 Value out of range or compass not provisioned This is the normal state if no AS-1 is installed
Calibrated Normal operation This is the normal state if an AS-1 is installed
Calibrating Compass is in calibration cycle Optional

Uncalibrated Compass has not been calibrated Optional. Only used if AS-1 is present

TABLE C.10: CoMPASS FAULTS
These are the compass faults that may be reported.

Value Meaning Comment

No device present, option not selected

??7? Compass not provisioned Normal state is no AS-1 is installed.

data from compass Compass is normal. Optional. Data received from compass
no data from comp Compass is not responding. Optional. No data from compass received

TABLE C.11: CoMPASS MAaDE
These are the compass modes that may be selected in the TriFold® configuration. For a fixed antenna this is
almost always set to “ignore”.

Value Meaning Comment
No device present, option not selected

??7? Value out of range

Fixed Compass has been overridden by the IDU by automatic calculation. Optional
Ignore Compass and inclinometer functions disabled. Normal state for a fixed antenna.

Locked = Compass reading has been locked into memory. Optional
Override Compass has been overridden by the IDU by direct manual entry. Optional
Using System using compass. Not normally left in this state for very long, as compass may be noisy Optional

TABLE C.12 GPS FAULTS
This is a list of GPS faults that may be reported by an AS-1 module.

Value Meaning Comment
No device present, option not selected

??7? Value out of range

No data from dev Device is supposed to be present but Optional
No satellite fix GPS is attempting to lock Optional
Satellite fixed GPS is completely locked Optional

TABLE C.13 GPS RUALITY
This is the GPS quality returned by the AS-1.

Value Meaning Comment
?2?2? No GPS installed or not working

Good GPS quality is good Optional
Marginal GPS quality is marginal Optional
None GPS is not locked Optional
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TABLE C.14: LIMIT SWITCH MASK FIELDS
These fields allow the user to disable unused limit inputs.

Value Meaning Comment

Axis Interlock Axis interlock input is active. Not presently used in system Not used

CCW Sector CCW sector switch active. Not presently used in system Not used

Center active  Center switch active. Not presently used in system Not used

Creep Active  Antenna El in “up” direction severely rate-limited. Normal Trifold® positioner is only normal
in stow cycles application

CW Sector CW sector switch active. Not presently used in system Not used

Low El Alarm

Lower Sector
Stow Limit

Strut
Interlock

Upper Sector

Low El input switch is active

Lower sector switch active. Not presently used in system
Antenna is stowed.

Strut interlock is present. When enabled, disables the El
axis to prevent damage.
Upper sector switch active. Not presently used in system

Usually wired in parallel with a transmit
mute function

Not used

Trifold® positioner is only normal
application

Standard profile Trifold® positioner is only
normal application

Not used

TABLE C.15: LOCAL REMOTE SETTINGS
These are the values for local/remote.

Value Meaning Comment
Local TPU or Remote TPU has control
Remote SNMP Agent or M&C port has control

Local handheld
?2?7?

Handheld terminal has control
Value out of range
Field not updated

TABLE C.16: AXISs MOVEMENT FAULTS
These are the axis movement faults that can be reported. Not all axes report all faults.

Value

Meaning

Comment

Cleared
commBus fault
Feedback failure

High temp
Impossible angle

In calibration

In confidence test
In self test
Interlock

Low temp
Maintenance
mode

Not calibrated
Overcurrent
Parameter conflict
Reading lost

Software lock
Timeout
Uncommanded
move

Under-voltage
VFD fault

No fault

Issues detected with serial bus

Connection to resolver, encoder, or potentiometer has
completely failed

Component is too hot.

Target angle for this axis is out of software limits.
Correct angle to clear fault.

Axis being calibrated. Factory or as-directed use only.

Axis is being self-tested. Factory use only
Axis is being self-tested. Factory use only.
Interlock signal present

Component is too cold.

Factory use only.

Axis needs to be calibrated.

Motor overcurrent alarm

Parameters do not make sense.

Connection to resolver, encoder, or potentiometer has

Normal

Not all axes report

Only SRT & some Pol axes support this
Only SRT & some Pol axes support this
Only SRT & some Pol axes support this
Usually means ESTOP

Not all axes report

Only SRT & some Pol axes support this
Only SRT & some Pol axes support this
Correct the parameters

Not all axes report

given an unexpected result. Happens from time to time,

& is only a problem if frequent.

Axis was locked by software command

Movement timeout was detected.

Movement detected for no reason. Can happen if
resolver settings are changed, in which case it should
be ignored.

Voltage is too low for motor to run.

VFD reports serious error.

Not all axes report
Az or El axes only
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TABLE G.17: MOVEMENT COMMAND ENUMERATIONS
These are some commanded functions that can be entered.

Value Meaning Comment
2?7 No value

confidence test (Pol) Confidence-test Pol. Factory use only. Do not use
cont's confidence test (Pol)" Confidence-test Pol. Factory use only. Do not use

Lock

no operation
recalibrate (Pol)
Resume automatic
self test (Pol)

Lock SRT
Normal reading
Recalibrate Pol
Unlock SRT
Self-test Pol

TABLE C.18: VOLTAGE MONITOR MASK VALUES
Since there are several possible power supply configurations, the NGC-ODU has a configuration field to deal
with variations without generating spurious alarms.

Value Meaning Comment
Minus 12V A Ignore -12VDC monitoring (recommended if no resolvers
are present in system)
Minus 12V B Not used Future redundant power supply option

Motor Voltage A

Ignore motor voltage monitoring (not recommended if SRT

or DC Pol drive present)

Motor Voltage B Not used
Plus 12V A

Plus 12V B Not used

Ignore +12VDC monitoring (not recommended)

Future redundant power supply option
Do not mask
Future redundant power supply option

TABLE C.19: OPERATIONAL CONFIGURATIONS
This field gives the NGC-ODU system information about the kind of antenna it is controlling.

Value Meaning Comment

Fixed System whose geographic location is not normally assumed to Normal for non-TriFold®
change positioners

Fixed equat mount  For future use only Do not use

Mobile ant paused

Location changes, including frequently, & includes an AS-1 to

determine location and attitude automatically

Slave SRT only
SRT only

For future use only
Main reflector is not motorized & cannot move, but SRT is installed.

TriFold® packages ONLY

NGC-ODU-SRT only
NGC-ODU-SRT only

TABLE C.20: STEPPER MOTOR TYPES
This field allows the SRT controller to be told what specific DC motors are installed in the SRT.

Value Meaning Comment
Not provisioned -

??7? Value of of range Optional
NEMA 23 HIS NEMA 23 motor. Normal for 3.5m SRT Optional
NEMA 34 HIS NEMA 34 motor. Normal for 8.1m SRT Optional
Unknown Not configured Optional

TABLE C.21:

POLARIZATION AXIS SETUP
This field configures the expected geometry of the polarization subsystem.

Value Meaning Comment
Value not valid Should be fixed
7?7 Value out of range Should be fixed
Main no Pol Motorized main dish system with no ~ May automatically correct itself to match operational config
Pol drive
Main use Pol Motorized main dish system with Pol  May automatically correct itself to match operational config

drive
No main no Pol
No main use Pol

SRT-only system with no Pol drive
SRT-only system with Pol drive

May automatically correct itself to match operational config
May automatically correct itself to match operational config
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TABLE C.22: SRT AXES PRESENT FIELD
This field configures the expected geometry of the SRT.

Value Meaning Comment

2?7 Value out of range Correct this, it may lead to problems
Not present No SRT should be present

XY present A two-axis SRT is present Optional

XYZ present A three-axis SRT is present Optional

TABLE C.23: SRT MOVEMENT COMMAND
This field gives access to the SRT diagnostic and maintenance commands.

Value Meaning Comment
No operation Default state Optional
Lock XYZ Lock all SRT axes Optional
Resume automatic Unlock all locked axes Optional
Recalibrate Recalibrate SRT. Warning: this moves SRT to all limits of operation. Optional
Self test Check SRT for functionality without disturbing position more than a slight amount Optional
Lock XY Lock XY axes but not Z axis (if present) Optional
Confidence test Confidence-test of SRT. Factory use only. Optional
Con’s confidence  Continuous confidence-test of SRT. Factory use only. Optional
test
?2?? Value out of range Optional
No value reported Optional

TABLE C.24: SRT OVERALL STATUS
This field gives a summary of the SRT. The SRT is a plug-and-play accessory to the NGC-ODU.
Value Meaning Comment
Absent No SRT is detected
Present & disabled SRT detected but not provisioned Optional
Present but faulted SRT detected but in fault state Optional
Operational SRT detected and online Optional
Locked SRT present but movement frozen Optional
LockedXY unlockz SRT present but movement frozen in XY. Optional
2?7 Value out of range Optional
No value reported

TABLE C.25: SRT TEMPERATURE STATUS
This field gives a summary of the SRT temperature.
Value Meaning Comment
Ok Temperature available and in range Optional
Low temp Temperature too low Optional
High temp Temperature too high Optional
Sensor fault Temperature sensor offline Optional
Temp not available No temp sensor on board(s) Optional
?2?7? Value out of range Optional
No value reported
TABLE C.26: SRT Z LIMIT STATUS FIELD

This field tells if the Z axis of an XYZ SRT has a limit fault.
Value Meaning Comment
Not provisioned
??7? Value out of range Optional
In limit Not used SRTs do not have hardware limits
Off Not in limit Optional
Out limit Not used SRTs do not have hardware limits
Soft in limit At software “in” limit Optional
Soft out limit At software”out” limit Optional
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TABLE C.27: TRACK MODE ENUMERATION
These are merely reported by the NGC-ODU from data supplied by the NGC-IDU.

Value Meaning Comment
No data from NGC-IDU

??7? Value out of range

Adaptive cont step NGC-IDU reports interpolative tracking is selected

Intelsat NGC-IDU reports Intelsat tracking is selected

Intelsat adaptive NGC-IDU reports Intelsat tracking with peak optimization is selected

No track supported NGC-IDU reports no tracking is enabled Unusual
NORAD NGC-IDU reports NORAD tracking is selected

NORAD adaptive NGC-IDU reports NORAD tracking with peak optimization is selected

Smart first order Not used

Smart orbital NGC-IDU reports SmarTrack® is selected

Step NGC-IDU reports 3PP step tracking is selected

Stop NGC-IDU reports no tracking is configured

TABLE C.28: TRACK STATE FIELD MEANINGS
These are merely reported by the NGC-ODU from data supplied by the NGC-IDU.

Value Meaning Comment

No data from NGC-IDU

2?7 Value out of range

faulted NGC-IDU reports track fault Usually means data error, not antenna problem
Not present No tracking enabled

Not tracking NGC-IDU reports it is not tracking

Paused NGC-IDU reports track paused

Predictive NGC-IDU reports it is in prediction mode Optional

track

Step tracking NGC-IDU reports it is in beacon tracking mode

TABLE C.29: VFD DATALINK STATUS
These are the statuses of the modbus for each control unit.

Value Meaning Comment
No data from ACU Transient
2?7 Value out of range Transient
Down Modbus link is down

Impaired Modbus link is working but with errors

Unknown ACU is not sure Transient
Working Modbus link is OK

TABLE C.30: FAULT SEVERITY TABLE

Screen Fault/Event Name Severity Source

Description

AC voltage error
Az ACU1

Az ACU 2

Az ASU fault

Az axis timeout
Az CCW HW lim
Az CCW soft limit
Az CW HW lim
Az CW soft Limit

Az interlock
7581691_Rev D

Maijor
Major
Maijor
Major
Minor
Minor
Minor
Minor
Minor

Major

NGC-ODU
NGC-ODU
NGC-ODU
NGC-ODU
NGC-ODU
NGC-ODU
NGC-ODU
NGC-ODU
NGC-ODU

NGC-ODU

ODU reports problem with mains power supply. (In fault history,
this may read “Outdoor AC problem”).

ODU reports communications problems with indicated ACU
module. ODU needs service.

ODU reports communications problems with indicated ACU
module. ODU needs service.

ODU reports communications problems with indicated ASU module.
ODU may need service. (In fault history, may read “Az sending unit
fault”).

NGC-ODU reports main dish Az axis motor timeout

Limit switch closed. Note corresponding software limit may also be
asserted.

NGC-ODU reports main dish Az CCW software limit reached or
exceeded

Limit switch is closed. Note corresponding software limit may also
be asserted.

NGC-ODU reports main dish Az CW software limit reached or
exceeded

System dependent. See NGC-ODU manual
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Az resolver fault

Azl VFD fault reported
Az1 VFD overload fault
Az2 VFD fault reported
Az2 VFD overload fault
Beacon comm. flt

Beacon saturate

Box limit

Cabinet bus volt Error
ODU P/S Fault

Cabinet comm.
Cabinet open fault
Cabinet setup

Cabinet temp high fault
Cabinet temp low fault
Compass calibr. fault

El ACU 1

El ASU fault

El axis timeout
El creep activated
El down HW lim

El down soft limit
El Interlock
El Resolver Fault

El up HW lim

El up soft limit

El VFD fault reported
El VFD overload Fault
ESTOP fault

External Interlock
GPS/Att sense Fault

Handheld malfunction
IDU overtemp

IDU undertemp

Low Elevation

Low signal alarm
Maint-only settings

MC-7 BIT failed
Pol ACU

Pol ASU fault

Pol axis timeout
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Maijor

Maijor
Maijor
Major
Maijor
Major

Minor

Minor

Maijor
Major
Maijor
Minor
Maijor
Major
Maijor
Minor

Maijor

Major

Minor
Info
Minor

Minor
Maijor
Major

Minor

Minor
Maijor
Major
Maijor
Maijor
Minor

Major
Maijor
Major
Minor
Minor
Minor

Critical
Maijor

Major

Minor

NGC-ODU

NGC-ODU
NGC-ODU
NGC-ODU
NGC-ODU
NGC-IDU

NGC-IDU

NGC-IDU

NGC-ODU
NGC-ODU
NGC-IDU

NGC-ODU
NGC-ODU
NGC-ODU
NGC-ODU
NGC-ODU

NGC-ODU

NGC-ODU

NGC-ODU
NGC-ODU
NGC-ODU

NGC-ODU
NGC-ODU
NGC-ODU

NGC-ODU

NGC-ODU
NGC-ODU
NGC-ODU
NGC-ODU
NGC-ODU
NGC-ODU

NGC-ODU
NGC-IDU
NGC-IDU
NGC-ODU
NGC-IDU
NGC-IDU

NGC-ODU
NGC-ODU

NGC-IDU

NGC-ODU

NGC-ODU reports a Pol resolver/encoder error. Note not all
encoder/resolver errors create this alarm.

NGC-ODU reports a problem from Azimuth VFD.

NGC-ODU reports a problem from Azimuth VFD.

Dual-drive systems only. ODU reports a problem from Az VFD.
Dual-drive systems only. ODU reports a problem from Az VFD.
Serial interface to beacon receiver is not working. Check
configuration. For ASC3xx receivers, this could mean receiver is in
LOCAL mode. (In fault history, may read “Beacon Comm”).
Beacon analog input is saturated (approximately +10.25V). Adjust
beacon receiver to get margin. (In fault history, this may read
“Beacon analog overvolt”).

NGC-IDU encountered a box limit. Can only happen in tracking
modes, as box limits do not limit position commands or jogging
One or more power supply is out of spec

One or more DC power supplies failed. ODU needs service

No data link to ODU. Check fiber connection, power at ODU
System dependent. See NGC-ODU manual

Parameter conflict in NGC-ODU. Check settings.

NGC-ODU is too hot. Check solar load and consider shielding.
NGC-ODU is too cold. Check heater system option.

AS-1 compass is not calibrated. This will disable auto acquisition
assist function in TriFold® controllers.

ODU reports communications problems with indicated ACU
module. ODU needs service.

ODU reports communications problems with indicated ASU module.
ODU may need service. (In fault history, may read “El sending unit
fault”)

NGC-ODU reports main dish El axis motor timeout

System dependent. See NGC-ODU manual

Limit switch closed. Note corresponding software limit may also be
asserted.

ODU reports main dish El down software limit reached/exceeded.
System dependent. See NGC-ODU manual

NGC-ODU reports a Pol resolver/encoder error. Note not all
encoder/resolver errors create this alarm.

Limit switch closed. Note corresponding software limit may also be
asserted.

ODU reports main dish El up software limit reached or exceeded
NGC-ODU reports a problem from EI VFD.

NGC-ODU reports a problem from EI VFD.

NGC-ODU reports ESTOP.

System dependent. See NGC-ODU manual

ODU cannot communicate with AS-1 module. If alarm appears on
any non-TriFold® system, operational configuration is incorrect (in
fault history, may read “Outdoor GPS error”).

System dependent. See NGC-ODU manual

Internal temp of IDU is out of specification. IDU needs cooling.
Internal temp of IDU is out of specification. IDU needs heating.
System dependent. See NGC-ODU manual

Tracking source input is below the low signal threshold.

IDU is in developmental support mode. Not used in production
systems.

NGC-ODU reports major problem. Cabinet needs service.

ODU reports communications problems with indicated ACU
module. ODU needs service.

ODU reports communications problems with indicated ASU module.
ODU may need service. (In fault history, may read “Pol sending unit
fault”)

NGC-ODU reports main dish Pol axis motor timeout
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Pol CCW HW lim Minor NGC-ODU Limit switch is closed. Note that corresponding software limit may
also be asserted.

Pol CCW soft limit Minor NGC-ODU ODU reports main dish Pol CCW software limit reached or
exceeded

Pol CW HW lim Minor NGC-ODU Limit switch closed. Note that corresponding software limit may also
be asserted.

Pol CW soft limit Minor NGC-ODU ODU reports main dish Pol CW software limit reached or exceeded

Pol Interlock Major NGC-ODU System dependent. See NGC-ODU manual

Pol resolver fault Maijor NGC-ODU ODU reports a Pol resolver/encoder error. Note not all
encoder/resolver errors create this alarm.

Rain detected Minor NGC-IDU  Tracking subsystem measured beacon variation that appears to
match the signature of rain. This is not definitive and no action is
specifically taken. (In fault history, this may just read “Rain”).

Resolver subsys alarm Major NGC-ODU System dependent. See ODU manual (in fault history, this may
read “Resolver to digital comm. fault”).

RPI-6 Fault Major NGC-IDU  RPI-6 module reports a major error. IDU needs service.

SA fault Major NGC-IDU  Analyzer module reports a major error. IDU needs service.

Satellite data alarms Minor NGC-IDU  Predictive data is bad, e.g., NORAD TLEs

SCP fault Critical NGC-IDU SCP module reports a major error. IDU needs service.

SRT Az CCW lim Maijor NGC-ODU SRT is at min X cross-Elevation (Az) software limit. (SRT does not
have hardware limits.)

SRT Az CW lim Maijor NGC-ODU SRT is at max X cross-Elevation (Az) software limit. (SRT does not
have hardware limits.)

SRT comm. Maijor NGC-ODU ODU has lost communication with one or more SRT axis
controllers. Check configuration. SRT may need service.

SRT el down lim Major NGC-ODU SRT at min Y El software limit (SRT has no hardware limits)

SRT el up lim Major NGC-ODU SRT at max Y El software limit (SRT has no hardware limits)

SRT in limit Minor NGC-ODU SRT Z at max software limit (SRT has no hardware limits)

SRT out limit Minor NGC-ODU SRT Z at max software limit (SRT has no hardware limits)

SRT temperature Major NGC-ODU SRT temperature is outside operational limits

SRT temp override Minor NGC-ODU SRT temperature interlocks are disabled by handheld.

SRT X HW event Minor NGC-ODU SRT X (Az) asserted a hardware fault.

SRT X reading adj Minor NGC-ODU SRT X axis adjusted its reading.

SRT X timeout Major NGC-ODU SRT X axis reported a timeout.

SRT Y HW event Maijor NGC-ODU SRTY (El) asserted a hardware fault.

SRT Y reading adj Minor NGC-ODU SRT Y axis adjusted its reading.

SRT Y timeout Major NGC-ODU SRT Y axis reported a timeout.

SRT Z HW event Major NGC-ODU SRT Z axis asserted a hardware fault.

SRT Z reading ad] Minor NGC-ODU SRT Z axis adjusted its reading.

SRTZTO Major NGC-ODU SRT Z axis reported a timeout.

Storage purge Critical NGC-IDU Internal storage starting to fill up, and manual purge should be

requested performed (In fault history, may read “Storage is nearly full”).

Strut interlock Maijor NGC-ODU See NGC-ODU manual.

System interlock Maijor NGC-ODU See NGC-ODU manual.

Tracking fault Minor NGC-IDU  Tracking could not resume for some reason that is algorithm-
dependent. Not usually asserted alone; check other alarms.

Uncmd move detected Maijor NGC-ODU See NGC-ODU manual.
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APPENDIX D: SCREEN STATUS MESSAGES
The following Table D.1 lists virtually all of messages that might appear on the TPU in pop-up dialog boxes.

TABLE D.1: SCREEN STATUS MESSAGES

Message Text Message type Meaning

Acquisition prevents jog Warning Current mode of system is one where a jog command is
inappropriate, so command was ignored.

Adding entry to working table, Informational NGC-IDU is adding an entry to the working satellite table

please wait database.

Analyzer is being used for Warning Current mode of system is using spectrum analyzer for tracking,

tracking so last user request cannot be honored.

Antenna not level enough to Error Antenna’s roll and/or pitch is 10 degrees or more so the

deploy acquisition assist is disabled.

Automatic Acquire Failed Error Acquisition assist failed to find a suitable signal within the
parameters.

Automatic track resume Informational System has resumed tracking after power outage as configured.

Axis movement fault? Error ODU reported significant error on one or more axes during the last
attempted move.

Az and El disabled because Warning One or more VFDs in ODU are below min operating temp. Consult

ODU temperature too low ODU manual.

Az calibration mode reported Warning SRT X axis not calibrated. Consult ODU manual

Az comm bus fault reported Warning Az axis (or SRT X axis) reported communication bus error
condition. Check Fault screen. Consult ODU manual.

Az commanded to invalid Warning Az command cannot be physically reached without violating a

angle limit.

Az direction fault reported Error Az axis (or SRT X axis) reported direction error condition. Check
Fault screen. Consult ODU manual.

Az disabled because ODU Error Az VFD too hot for safe operation. Consult ODU manual.

temperature too high

Az interlock fault reported Error Az axis (or SRT X axis) reported an interlock condition. Check
Fault screen. Consult ODU manual.

Az is software locked Warning ODU reports the axis is locked

Az maintenance mode Warning Az axis (or SRT X axis) in maintenance mode. Consult ODU

reported manual.

Az movement fault? Error NGC-ODU reported a significant Az movement fault

Az parameter conflict Error Parameters in ODU for Az do not make sense to ODU.

Az timeout fault reported Warning Az axis (or SRT X axis) timed out. Check Fault screen.

Box Limit Informational Box limit has been encountered and tracking is being adjusted to
account for it. Normal in predictive tracking algorithms.

Box Limit, tracking paused Informational A box limit has been encountered and the tracking is being halted.
Normal in step-track-based algorithms.

Cannot delete active satellite Warning Current satellite cannot be removed from working satellite table.

Cannot deploy/acquire, not a Error The command required is not supported by the current operational

mobile system configuration.

Cannot stow, not a mobile Warning Requested command is not normal for this type of system so it is

system denied.

Can't change jog speed during Warning Jog speed changes are disallowed during acquisition assist

acquire function.

Compass mode fault? Error Compass is not in right state for command. Only reported by
TriFold® NGC-ODUs. Usually indicates a problem with ODU.

Compass mode not set Error Compass is not in right state for command. Only reported by

correctly TriFold® NGC-ODUs. Usually indicates a problem with ODU.

Compass not calibrated Error ODU’s compass in AS-1 is not calibrated, impeding acquisition
assist

Could not precharge Warning Algorithm precharge did not have enough quality data to work.

Distill visible, please wait Informational User requested only visible satellites be left in Global Satellite
Table.

Done with distill Informational The action has completed successfully.

Done with purge Informational The action has completed successfully.

El calibration mode reported Warning SRT Y axis is not calibrated. Consult ODU manual.
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El comm bus fault reported

El commanded to invalid angle
El direction fault reported

El disabled because ODU
temperature too high
El interlock fault reported

El is software locked
El maintenance mode reported

El parameter conflict

El timeout fault reported
End scan: receiver lock
Entry added to working
satellite table

ESTOP disallows resume
tracking

ESTOP disallows scan
ESTOP is preventing
movement

ESTOP prevents jog
Faults disallow resume
tracking

Faults disallow tracking

HW Fault: See Fault History

IDU EMERGENCY STOP!
Importing NORAD database,
please wait

Intelsat parameter check failed
Jog speed is 0, cannot jog
Key is not valid

Loaded geo.txt

Missing data to compute

Motorization parameters may
need tuning

Must lock SRT to do pattern
No GPS fix, cannot deploy
No pol drive template?

No resume, box off

No resume, mobile system
No resume, no sat box

No resume, not active

No spectrum to clear

No SRT Present

NORAD database installed
NORAD database updated

NORAD param check failed
NORAD unable to initialize

Warning

Warning
Error

Warning
Error

Warning
Warning

Error
Warning
Informational
Informational
Warning

Warning
Error

Warning
Error

Error
Error

Informational
Informational

Warning
Informational
Error
Informational
Warning
Warning
Warning
Error
Warning
Informational
Informational
Informational
Informational
Warning
Error
Informational
Informational

Error
Error

El axis (or SRT Y axis) reported communication bus error
condition. Check Fault screen. Consult ODU manual.

El command cannot be physically reached without violating limit.
El axis (or SRT Y axis) reported direction error condition. Check
Fault screen. Consult ODU manual.

El VFD is too hot for safe operation. Consult NGC-ODU manual.

El axis (or SRT Y axis) reported interlock condition. Check Fault
screen. Consult ODU manual.

The ODU reports the axis is locked

The El axis (or SRT Y axis) is in maintenance mode. Consult
NGC-ODU manual.

Parameters in ODU for El do not make sense to the ODU

El axis (or SRT Y axis) timed out. Check Fault screen

The acquisition assist has found a likely signal.

Entry successfully added.

After a power cycle, IDU determined that automatic track resume
is enabled

Command cannot be completed because of an ESTOP condition
Command cannot be completed because of an ESTOP condition

Command cannot be completed because of an ESTOP condition
Current fault state doesn’t allow tracking. Check Faults and Fault
History to determine the issue.

Current fault state doesn’t allow tracking. Check Faults and Fault
History to determine the issue.

ODU reported highly unusual fault code to IDU, one the IDU does
not recognize or is not expecting in current configuration.

IDU ESTOP has been engaged

User has requested database load from geo.txt file.

Parameters for current satellite are not consistent or up-to-date.

Product license key is not valid for this system.

NORAD database is loaded.

GPS is not valid at critical step in sequence. Try again, this may
be transient.

ODU having trouble closing control loop adequately. IDU will
continue attempting to track but performance is probably
somewhat impaired.

Pattern testing feature cannot use SRT.

Acquisition assist cannot complete, no GPS fix

System is configured to automatically program the Pol axis to
match current satellite, but nothing has been saved that matches
frequency band & Pol drive configuration.

After a power cycle, IDU determined that automatic track resume
is enabled

After a power cycle, IDU determined that automatic track resume
is enabled

After a power cycle, IDU determined that automatic track resume
is enabled

After a power cycle, IDU determined that automatic track resume
is enabled

Clear spectrum was requested but no spectrum is saved for the
current satellite.

No SRT hardware is detected so a command cannot be
completed.

The operation requested is complete.

The operation requested is complete.

Parameters for current satellite are not consistent or up-to-date.
Unlikely internal error in SGP4/SDP4 algorithm,
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Not licensed for extended SA
features

Not licensed for Intelsat

Not licensed for NORAD

Not licensed for SmarTrack®
ODU EMERGENCY STOP!
Pattern test prevents jog
Peaking complete

Peaking DVB carrier

Pol calibration mode reported
Pol comm bus fault reported

Pol commanded to invalid
angle
Pol direction fault reported

Pol disabled because ODU
temperature too high

Pol disabled because of low
voltage

Pol in calibration

Pol in self test
Pol overcurrent fault reported

Pol timeout fault reported
Purge global table to
geostationary set only, please
wait

Purge global table to visible
sats only, please wait

Purge global table to working
set only, please wait

Purge working table to visible
sats only, please wait
Removed entry from working
table

Requested NORAD ID already
exists in global table
Returned to last good peak

Satellite is already inactive
Scan acquisition, goto peaking

Signal too low to peak system
Signal too low to resume
tracking

Simulating ref level below
-30dB

Sorry, system is not licensed
for that mode

Spectrum Analyzer leaving
user control

Spectrum Analyzer now under
user control

Spectrum Analyzer user
control mode timed out
Spectrum file cleared

SRT Disabled

Warning
Warning
Warning

Warning
Warning

Warning
Informational
Informational
Warning
Warning
Warning
Error

Error

Error
Informational
Informational
Error

Error
Informational
Informational
Informational
Informational
Informational
Informational
Informational
Informational

Informational

Warning
Warning

Informational
Warning

Informational
Informational
Informational

Informational
Warning

No license key bit is set for the requested operation.

No license key bit is set for the requested operation.

No license key bit is set for the requested operation.

No license key bit is set for the requested operation.

ODU is reporting engagement of an ESTOP

Jog is not allowed in current system mode.

Initial peak was successful.

DVB-S receiver is being used to peak

The Pol drive not calibrated. Consult ODU manual.

Pol axis reported communication bus error condition. Check Fault
screen. Consult ODU manual.

Pol command cannot be physically reached without violating limit.

Pol axis reported direction error condition. Check Fault screen.
Consult ODU manual.
Pol PWA too hot for safe operation. Consult ODU manual.

Insufficient power exists to run Pol motor. Only applies to certain
drive electronics, see ODU manual.

Pol drive is being calibrated. Only applies to certain drive
electronics, see ODU manual.

Pol drive is being self-tested. Only applies to certain drive
electronics, see ODU manual.

Pol motor tripped electronic circuit breaker. Only applies to certain
drive electronics, see ODU manual.

The Az axis (or SRT X axis) timed out. Check Fault screen.

The requested action is in progress.

The requested action is in progress.
The requested action is in progress.
The requested action is in progress.
The requested action is in progress.

There is already a global satellite entry with this number. Use it,
delete it, or check number you entered for accuracy.
Step-tracking was abandoned due to sudden signal loss, and
antenna returned to last good value. Often means sudden rain
fade.

Satellite is already not in the working table.

Acquisition assist has determined that the signal level is sufficient
to use step-track to finish.

Signal is below the low signal level.

Signal is below the low signal level.

Spec analyzer hardware capabilities are exceeded so system is
simulating this ability. Quality of readings may be affected.

No license key bit is set for the requested operation.

Spectrum analyzer mode change.

Spectrum analyzer mode change.

Spectrum analyzer mode change.

Saved spectral mask for this satellite has been deleted.
SRT is disabled so a command cannot be completed.
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SRT Faulted
SRT Locked
SRT Z peak at limits

Starting spiral scan to look for
signal

Stow complete

Stow sequence started

Try to peak antenna
Updating NORAD database,
please wait

User defined SA mode
terminated

Using analyzer to acquire
Using beacon to acquire
Using DVB to acquire

Z Movement timeout?

Error
Informational
Warning

Informational

Informational
Informational
Informational
Informational

Informational

Informational
Informational
Informational
Error

SRT is faulted so a command cannot be completed.

SRT locked. Unlock it through Operations > Move Ant.

Z axis has reached a limit. Usually indicates SRT was not installed
with sufficient range of movement.

System is using a box-spiral to look for the satellite.

System is stowed.

System is starting to stow.

System is peaking for the first time.

User has requested database load from geo.txt file.

System needs the spectrum analyzer

System is using the indicated tracking source now.
System is using the indicated tracking source now.
System is using the indicated tracking source now.
SRT Z axis did not move within the programmed timeout.
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APPENDIX E: LIMITATIONS & RESTRICTIONS TO J9 APC 100 EMULATION

This is an emulation, as best as the NGC-IDU can implement it. The NGC-IDU, however, is not an APC100,
and does not derive software source code or other functionality directly from the APC100, so differences in
behavior and likely to exist. Differences are documented within this manual wherever possible.

ASC Signal Corporation has made every effort to make the NGC-IDU transparently emulate the APC100 as
much as possible, but M&C programs should still be retested to ensure compatibility.

o A general rule is that the NGC-IDU will report the actual value it is using rather than reporting an
emulation of the value that the APC100 would have used. This can mean small differences between
values uploaded from the values downloaded where units are different.

o Status information from the NGC-IDU to the M&C system is supported. The other direction except for
movement commands is implemented but may have unexpected results, because the APC100 had far
less information than the NGC-IDU does.

e The NGC-IDU is more liberal in accepting commands from the serial port than the APC100 was, and
many commands and data operations will work when the unit is in LOCAL mode. This is because the
data design of the NGC-IDU can more accurately deal with multiple command sources. It is
recommended, but not necessary, that the control system examine the LOCAL/REMOTE bit in the
status field and not issue commands if the unit is in LOCAL mode.

e The NGC-IDU has more configuration settings, in general, than the APC100, so the UP and DP
commands cannot and should not be used to attempt to restore the state of a system.

¢ Note also that this is a legacy protocol so improvements to it cannot be made without impacting existing
installations.

e The NGC-IDU does not allow for emulation of this protocol over the TCP/IP network in the current
software system.

¢ Do not attempt to export parameters from the NGC-IDU and upload to an APC100, this is not
supported.

¢ New working table satellites uploaded through the APC100 interface will be very incomplete. This is not
recommended or supported.

NOTE: configuration of the NGC-IDU over this interface should be attempted only with extreme caution.
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APPENDIX F: NGC-IDU MoBILE TRIFOLD® COORDINATE SYSTEMS

For the TriFold® mobile antenna systems, both the IDU and ODU coordinate system is as follows:

o 0 degrees platform Azimuth must be aligned with the tongue of the trailer. 180 degrees platform Azimuth
must be the center of travel and the normal stow position.

e 90 degrees platform Elevation must be the stow position.
Roll and pitch should read zero when the antenna is level. Level is defined as when the Azimuth axis is
perpendicular to ground.

o Compass (platform) heading should read approximately 0 degrees when the tongue of the trailer is pointed
due North.

o Positive pitch is defined when the tongue of the trailer is raised.
Positive roll is defined when the left side of the trailer, looking forward toward the tongue, is higher than the
right side of the trailer.

. axis
180 degrees
Platform azimuth

Elevation

+ pitch

Traile
For-and-aft

+ roll axis

FIGURE F-1: TRIFOLD® ORIENTATION
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APPENDIX G: EQUIPMENT ISSUES & TECHNICAL SUPPORT

REPORTING EQQUIPMENT LOSS OR DAMAGE
If you find equipment was damaged during the shipping process, file a claim with the carrier. Follow the “Reporting Visible
Loss or Damage” or “Reporting Concealed Damage” procedures to file a claim with a carrier.

REPORTING VISIBLE LOSS OR DAMAGE

Make a note of any loss or evidence of external damage on the freight bill or receipt, and have it signed by the carrier’s
agent. Failure to adequately describe such external evidence of loss or damage may result in the carrier refusing to honor
a damage claim. The form required to file such a claim will be supplied by the carrier.

REPORTING CONCEALED DAMAGE

Concealed damage means damage which does not become apparent until the unit has been unpacked. The contents
may be damaged in transit due to rough handling, even though the carton may not show external damage. If you discover
damage after unpacking the unit, make a written request for an inspection by the carrier's agent, then file a claim with the
carrier since such damage is most likely the carrier’s responsibility.

INVENTORY EQUIPMENT RECEIVED

After opening your shipment, you should take inventory of the parts immediately. Check each item received in your
shipment against the packing slip included with the shipment. If any items are missing, please notify ASC Signal
Corporation immediately by contacting Customer Service.

RETURNING DAMAGED/DEFECTIVE EQUIPMENT

ASC Signal strives to ensure all items arrive safe and in working order. Despite these efforts, equipment is at times
received with damage or faults. When this occurs, it may be necessary to return some items to ASC Signal for either
repair or replacement. Returns can be expedited using the following procedure:

Step 1: Call the ASC Signal Technical Support and request a Return Material Authorization (RMA) number, as well as the
address to which you should forward the material(s)
Step 2: Tag or identify the defective equipment, noting the defect or circumstances. Also, be sure to write the RMA
number on the outside of the carton. It would be helpful to reference the ASC Signal sales order and purchase order
number, as well as the date the equipment was received
Step 3: Pack the equipment in the original container with protective packing material. If the original container and packing
material are no longer available, pack the equipment in a sturdy corrugated box and cushion it with appropriate packing
material
Step 4: Be sure to include the following information when returning the equipment:

» Company Name, Address (City, State and Zip Code), and Telephone Number

* RMA Number*

* Problem/Damage Description**

» Contact Name
* Absence of the RMA number will cause a delay in processing your equipment for repair. Be sure to include the RMA
number on all correspondence.
** All installation, adjustment and operational information must be strictly adhered to in order to achieve warranted
performance specifications.
Step 5: Ship the equipment to ASC Signal Corporation using UPS, U.S. Postal Service, or other appropriate carrier,
freight prepaid and insured. The material should be forwarded to the address given by the ASC Signal Customer Service
contact

TECH SUPPORT CONTACT INFO
For technical support, contact information, and/or technical documentation:

ASC Signal Corporate Website: www.ascsignal.com
ASC Tech Support Phone: (214) 291-7659
ASC Tech Support Email: SatComTechSupport@ascsignal.com

ASC Signal Corporation
1120 N Jupiter Road, Suite 102
Plano TX 75074
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