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1 INTENDED AUDIENCE

This installation and user manual is for the personnel responsible for installing
and/or using the NavStar Control Box.

2 IcoNs AND CONVENTIONS USED IN THIS GUIDE

This guide uses the following icons to call attention to important information.

@ WARNING: This icon appears when an operating procedure or practice, if not
correctly followed, could result in personal injury or loss of life.

f CAUTION: This icon appears when an operating procedure or practice, if not
strictly observed, could result in damage to or destruction of equipment.

—)I NOTE: This icon appears to highlight specific non-safety related information.

3 SAFETY

WARNING: Always follow safety precautions and use proper personal protective
equipment (PPE) including safety glasses and high-visibility clothing when
working in the field with this equipment.

4 ABBREVIATIONS AND ACRONYMS

This section lists abbreviations and acronyms used in the document.

Abbreviation or acronym

Definition

GPS Global Positioning System

GNSS Global Navigation Satellite System

LTE Long-Term Evolution

Wi-Fi Wireless Fidelity

A/C or AC Alternating Current

D/C or DC Direct Current

P Ingress Protection

NEMA The National Electrical Manufacturers
Association

PC Personal Computer

NSMO0003B
Release Date: 23 Oct 2025
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5 INTRODUCTION

The NavStar Control Box is a highly versatile and adaptable device, engineered
for a variety of applications. It functions as the core component within all
NavStar systems, serving as the central hub that connects all devices to the
GeoExplorer software.

The NavStar Control Box is crucial for facilitating data communication and
managing telemetry options, acting as a gateway for diverse data types
including positioning data, data from total stations and prisms, SAA interface
data, and more. It supports an extensive array of sensors and configurations,
ensuring efficient data transmission to the GeoExplorer software.

It offers flexibility to be powered by either A/C or solar energy and connects to
GeoExplorer network via Ethernet, Wi-Fi, or LTE.

Figure 1: Control Box Enclosure Image

NSMO0003B
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5.1 TYPICAL NAVSTAR CONTROL BOX CONFIGURATIONS

|

NOTE: Please select the configuration of the NavStar Control Box that best
meets the individual project’s requirements.

Each configuration is highly customizable. For adding functionalities based on
project requirements, or information on more configurations, please contact
NavStar Geomatics.

51.1

GNSS Base Station

A typical order utilizing the GNSS Base Station Control Box configuration would
include one high precision GNSS unit (GPM300), along with several GPS-
monitoring GMS rovers (GMS700/GMS800). This Control Box configuration is a
gateway with the added functionality of being a GPS Base Station. RTK (real-
time kinematic) GNSS monitoring technology is utilized to ensure precise and
accurate positioning data.

NOTE: The GMS rovers are not included in the GNSS Base Station Control Box
setup, but at least one is mandatory for the monitoring system. Typically, several
more are used in conjunction with it.

The main components of the GNSS Base Station Control Box configuration are:
e FLP200

The FLP200 acts as a gateway, facilitating communication and data
transfer. It can receive transmissions from the GMS rovers and relay
them to GeoExplorer, and broadcast data corrections from GeoExplorer
to the GMS rovers. The communication method between the FLP200
and GMS rovers depends on their respective configurations:

o If both the FLP200 and GMS rovers have terrestrial radios
installed, they communicate directly via radio transmissions.

o Ifthe GMS rovers have LTE radios, the FLP200 and GMS rovers
communicate indirectly through the cellular network.

NSMO0003B
Release Date: 23 Oct 2025
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Figure 2: FLP200 Unit
e GPM300

o The GPM300 functions as a high precision GPS base station,
providing accurate positioning data.

o The GPM300 attaches to the side of the FLP200 and
communicates solely through the back 'bus connector' (RS485),
acting as the reference node in the system.

Figure 3: GPM300 Unit

NSMO0003B
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e GNSS Antenna

The GNSS antenna receives signals from GNSS satellites, which are
essential for the base station's operation in providing precise positioning
data.

Figure 5: GNSS Base Station Configuration Control Box Internals

NSMO0003B
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51.2 Gateway

The NavStar Control Box's Gateway configuration mainly uses the FLP200,
essential for managing communication between connected devices and
systems. It connects to GeoExplorer via Ethernet, Wi-Fi, or LTE, acting as a
central hub for data handling and transfer.

This configuration can function independently or with other setups. For instance,
a vibrating wire interface for a piezometer can link to the FLP200-based
Gateway to send data to GeoExplorer. In a combined scenario, like with a
GNSS Base Station for GPS monitoring, a second Gateway can enhance
communication between distant Rovers by relaying data and corrections through
GeoExplorer.

+ - +
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GPS GPS

. RADIO 1
RADIO 2
. RADIO 2 GEOSERVER
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+ - +
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Figure 6: FLP200 Unit and Connection Schematic
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Figure 7: Control Box (Gateway Configuration) Internals
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51.3

Total Station Control Box

The Total Station Control Box is configured with the FLP200 and utilizes RJ45 to
DB9 cables for its serial 1 and serial 2 ports, as illustrated in the schematic
diagram below. One serial port is dedicated to the Total Station, while the other
is typically allocated for a weather station. The weather station, when used in
conjunction with the Total Station, supplies essential data for atmospheric
corrections.

9-30VDCIN | AUXOUT 1 AUXOUT2 | AUXOUT3
FLP200 POWER

GPS GPS

. RADIO 1
RADIO 2
. RADIO 2 GEOSERVER

o
>
. .’_

NAVSTAR

RADIO 1

FW

g
<

SERIAL 1

ACT PWR

SERIAL 2
ETHERNET

£

This setup permits direct links with equipment, which is useful when devices are
in close proximity and can be directly connected, such as in surveying tasks
involving total stations and prisms.

The box operates effectively with these connections alone, eliminating the need
for additional antennas, thus optimizing it for total station monitoring tasks.

The advancement of remotely controlling these measurements has prompted
the development of systems where the total station, directed by GeoExplorer,
adjusts to specific angles to measure distances to strategically placed prisms,
facilitating the monitoring of landscape deformations.

Additionally, it can function as a gateway to other devices, such as a vibrating
wire interface, and can simultaneously operate as a total station while managing
data from a vibrating wire interface and serving as a GPS system base station.

The control box employs RJ45 connectors, typically linked with Ethernet, but
uniquely adapted for the serial ports through a custom pinout, distinguishing the
wiring for each port.

NSMO0003B
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5.1.4 Repeater

The main component of the Repeater Control Box Configuration is the FLL400.
This configuration is primarily used when monitoring devices are too far from the
Gateway for proper data transmission. The FLL400 extends the transmission
range, enhancing the reliability of data broadcast in challenging environments.

NOTE: The FLL400 repeater is typically used only in solar-powered systems. If

- hard-wired power is available, a gateway would likely be installed instead.
Additionally, the repeater is exclusively used in systems with terrestrial radio
communication; it is not employed in systems using LTE or Wi-Fi for data
transmission.

Figure 8: FLL400 Unit

NSMO0003B
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5.2 FEATURES

Supports multiple communication and telemetry options

Available in solar and A/C power options

IP65 rated for water-ingress and dust protection

NEMA Type 4X compliant enclosure ensures reliable protection in extreme
environments

Highly versatile and adaptable to changing project requirements
Simplifies data collection and transmission to GeoExplorer

Ensures reliable operation in diverse environmental conditions

Facilitates easy troubleshooting and maintenance

5.3 APPLICATIONS

Some applications of the NavStar Control Box include:

GNSS Base Station for GPS monitoring
Gateway for device and system communication management
Total Station Control Box for precise positioning and data collection

Repeater to extend the transmission range and enhance data reliability
in challenging environments

NSMO0003B

Release Date: 23 Oct 2025

NavStar Geomatics Page 13



NavStar Control Box

NAV STA R Installation and User Manual

6 INSTALLATION GUIDELINES

_>| NOTE: Specific installation instructions will depend on the individual project
requirements and site conditions.
Please consult the site engineer or contact NavStar support for further
instructions.

6.1 PRE-INSTALLATION CONNECTIVITY CHECK

Before installation, verify the Control Box system's functionality by checking
power and communication through GeoExplorer. This includes assessing
battery voltage and signal levels.

6.2 INSTALLATION CONSIDERATIONS
6.2.1  Unobstructed Sky View for the Base Station

To accurately transmit data, the Base Sation needs to have clear views of the
sky, free of obstructions of any kind above 15 degrees from the horizon.

This includes power poles, trees, buildings, rock faces, and other similar
obstructions.

Figure 9: Non-ldeal and Ideal Base Station Sky View

NSMO0003B

Release Date: 23 Oct 2025 NavStar Geomatics Page 14



NavStar Control Box

NAVSTA R Installation and User Manual

6.2.2 GNSS Antenna (If Using) Installation Notes

The GNSS antenna used with the GNSS Base Station should be as high as
possible and free from obstructions. The GNSS antenna should be secure
without possibility of vibration or movement. A concrete pillar is the best
solution.

Figure 10: GNSS Antenna Example Installation

6.2.3 Radio Antenna (If Using) Installation Notes

The LPWAN radio (region-specific frequency) antenna used with the GNSS
Base Station should be as high as possible and free from obstructions. If
possible, there would be a “line of sight” view to each of the Rover units. The
GNSS antenna should be secure without possibility of vibration or movement. A
concrete pillar is the best solution.

f CAUTION: This product incorporates pre-certified radio modules and must only be
used with the antennas specified in the original certification. Do not use any
antenna other than approved antenna types, or with higher gain than specified.

While certain adapters or converters may be used to accommodate approved
antenna types, the antenna type itself must not be changed.

No modifications to the RF module or antenna configuration are permitted by the
end user.

For further details or clarification, please contact Service before making any
changes.

NSMO0003B
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6.2.4

Other Installation Considerations

1.

The control box should be mounted securely and off the ground.

The specific mounting structure is left to the client due to varying
installation environments.

For its gateway functionality, the antenna should be installed as high as
possible with a line of sight to the devices it communicates with.

It is essential to check the power and communication levels during
installation using GeoExplorer. The control box should be connected to
GeoExplorer first to visualize and troubleshoot data points.

6.3 INSTALLATION TOOLS AND COMPONENTS

Before installing the NavStar Control Box system, ensure the following
components and tools are present:

NavStar Control Box unit

A/C power cable and source (if A/C powered)

Solar panels with external batteries (if solar powered)

GNSS antenna (if using the GNSS Base Station configuration)
*Mounts and stands (if required)

*Other installation tools and components

N *NOTE: Due to the highly individual nature of the installations, NavStar does not
provide specific mounts or stands.

The customer is encouraged to source any additional tools and components
required for their installation.

N NOTE: For A/C Base Station and Gateway configurations, please refer to
Appendix A for instructions on connecting an A/C wire to the Control Box. This
does not apply to solar versions.

NSMO0003B

Release Date: 23 Oct 2025
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6.4 EXAMPLE INSTALLATION IMAGES

NOTE: The specifics of the installation can vary depending on project
_>| requirements and site conditions.

It is recommended to consult the site engineer for specific details or contact
NavStar for more information.

Example photos of typical installations are provided below for general guidance.

Figure 11: Example of Gateway Control Box Configuration Field Installation

Figure 12: Example of GNSS Base Station Control Box Configuration Field Installation

NSMO0003B
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7 POWERING ON THE CONTROL BOX

1. Ensure the Control Box is connected to a power source (A/C or solar).

2. Open the Control Box lid to access the internals.

3. Power ON the Control Box by simply flicking the power switch to the MAIN
ON option. The power switch’s location can be seen in the figure below:

|nTRACO M@ @
F'OWEFI‘

%
Gallz]
R

Figure 13: Powering ON the Control Box Using the MAIN ON/OFF Button

4. Close the Control Box lid and secure properly.

NSMO0003B
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8 SWITCHING ANTENNA BASED ON CONNECTIVITY
OPTION SELECTED

The NavStar Control Box features a combined Wi-Fi, LTE, and GPS antenna
with three separate cables for each connectivity option.

Steps to configure the antenna are based on the selected connectivity option:

e For Basic GPS Connectivity: The ‘simple’ GPS antenna cable, which
mounts to the top of the control box, should always be plugged into the
GPS connector on the FLP200 (or FLL400).

e For High Precision GPS (GNSS) Monitoring: The GPS (GNSS) antenna
cable should be plugged into the GPM300 (connector labeled GPS).

e For LTE or Wi-Fi connectivity: Depending on which radio module is
installed in the FLP200, plug either the LTE or Wi-Fi cable into the Radio
2 connector. Then, select the corresponding option (Radio 2) from the
SERVER CONNECTION dropdown menu in the FLP Discovery window.

@ FLP Discovery 1.0.313.23312 - o x
REMOTE DEVICES 1
SERIAL NUMBER CONNECTION DEVICE GeoServer Connection
BC0000-01-96369770. BB B D O & € O 9645611213090 192160139 sgoyn e apoRess SERVER PORT SERVER CONNECTION
None
Ethernet
Ethernet

NETWORKING Nupoint Satellite Modem
DHCP v | | 1921681290 Irigiurn Edge SP1
Irigiurn Edge SP2

Iriciun Edge Ethemet Simulate

Radio 2

MODE

813 v globaldata.net

NETWORKING

DHCP

Refresh Apply | ‘

Realtek USB GbE Family Controller

Figure 14: Configuring Connectivity in FLP Discovery

N NOTE: If the Control Box is using terrestrial radio communication (e.g., a
900MHz radio module in North America), an external antenna should be plugged
into the Radio 1 connector.

NSMO0003B
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+ - +
9-30VDCIN | AUXOUT1

g

"
AUXOUT2 | AUXOUT3

FLP200

GPS

. RADIO 1
' RADIO 2

SERIAL 1

SERIAL 2

—
9}
<
o
=
o
-
9]
<
o«
=
o

POWER

GPS

RADIO 1

RADIO 2

GEOSERVER

£

NAVSTAR

ETHERNET SB '
C

Figure 15: FLP200 Connections Schematic
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9 FLP200 CONFIGURATION USING FLP DISCOVERY
APPLICATION

NOTE: Each Control Box is shipped with the latest firmware version of the

_>| FLP200 installed. However, there are instances when it is necessary to update
or restore firmware manually or remotely. Please see Appendix B for further
instructions on carrying out firmware updates.

9.1 FLP200 CONFIGURATION VIA ETHERNET

1. Launch the FLP Discovery application. The following window appears.

@ FLP Discovery 1031323312

REMOTEDEVICES 0 LOCAL DEVICES 1 TEP CLIENT

'“‘

Figure 16: Launching FLP Discovery for FLP200 Configuration via Ethernet

NSMO0003B
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2. Connect a laptop with an Ethernet cable to the Ethernet port on the FLP200
in the Control Box. The device will then pop up in the FLP Discovery window
under the REMOTE DEVICES tab.

@ FLP Discovery 10.213.23312

REMOTE DEVICES 1 LOCAL DEVICES 1

SERIAL NUMBER

TCP CLIENTS 0 NBUS MESSAGES 0

CONNECTION DEVICE SUBNE

IEL 00-00-01-96-36-97-70 B B & O @ & € O 9615611 113099 192.168.13.90 355,2]

Realtek USB GbE Family Controller v

T

@ | Additional IP Addresses

Figure 17: FLP200 for Configuration Visible in the FLP Discovery Window
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3. Clicking on the device’s serial number will display the GeoServer
Connection and Utilities option.

Set GeoServer Connection: enter the specific Server IP and Port for the
user’'s GeoExplorer project. The default SERVER CONNECTION selection
is Ethernet, which can be changed to Radio 2 for Wi-Fi or LTE connectivity.

Set Networking Parameters: the top half of this box is for setting DHCP or a

static IP address. The bottom half is for configuring LTE or Wi-Fi settings if
Radio 2 is selected as the connection method.

4. Once all parameters are verified, select Apply to finish the configuration.

@ FLP Discovery 1031323312 - o x
REMOTEDEVICES 1 LOCALDEVICES |1  TCPCUENTS (O NBUS MESSAGES |0
SERIAL NUMBER CONNECTION DEvicE SUBNET GATEWAY GeoServer Connection
£0-00-01-06-36-97-T1 & < 1 3008 19 W 25505 92,168

BC-00-00-01-9636-9770 EI BN B 0 @ & € O 9615611243095 1921681300 2552552550 1opteas [ mrrr e JE—— P
2017514031 31045 T Radio 7 v
Ethernet
NETWORKING 1P ADDRESS SUBMET MASK
Static ~ is21581381 2552352550
GaTEWAY ons
92.166.13.31 0000
Radio 2
maoe
None v

Refresh Apply |
Realtek US GbF Family Controller ~ 96156112 x -
@ FLP Discovery 1031323312 = B =

REMOTEDEVICES 1 LOCALDEVICES 1  TCPCUENTS O  MBUSMESSAGES O

SERIAL NUMBER CONNECTION DEVICE SUBNET GATEWAY GeoServer Connection

BC-00-00-01-96-36-97-70 Bl B @ ) @ @ € O 9615611213099 1921681390 2552552850 192160 g oo J— SERVER CONNECTION
2017514031 2M04S D Radio 2 ~
Ethernet
NETWORKING 1P ADDRESS SUBMET MASK
Static v | 1e16R1301 9557552350
GATEWAY ons
19216613 31 0000
Radio 2
MoDE
Nane -

Realtak USB GoE Family Cantroller ~ 90156112 i

Figure 18: Setting GeoServer Connection (Top Image) and Networking Parameters (Bottom Image)
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9.2

FLP200 CONFIGURATION VIA WI-FI

1. To connect via Wi-Fi, install a Wi-Fi module in the FLP and select Wi-Fi from
the MODE dropdown menu.

Also, click on the SERVER CONNECTION dropdown menu to select the
Radio 2 option.

@ FLP Discovery 10.313.23312

REMOTE DEVICES | LOCAL DEVICES 1 Tcp

SERIAL NUMBER

BC-00-00-01-96-3697-70 EIE & 0 @ & C O 9615611213099 1921681390

Realtek USE GbE Family Controller ~

CLIENTS | 0

96156112

NEUS MESSAGES 0

CONNECTION

DEVICE SUBNET GATEWAY GeoServer Connection
295.255.2950 192168 SERVER IP ADDRESS SERVER PORT SERVER CONNECTION
2017514031 31045 O | Radio2 v
Ethernet
NETWORKING 1P ADDRESS SUBNET MASK
Static v 1921681391 AHE2552550
GATEWAY oS
192.168.13.31 0000
Radio 2
moDE ssi0 PRSSPHRASE
wifi v test-network 12345678
NETWORKING
DicP v

Refresh ‘ Apply |~

Figure 19:

Connecting and Configuring FLP200 via Wi-Fi

2. Enter the SSID, PASSPHRASE and NETWORKING (if applicable), and
select Apply to finish configuration.

@ 115 Discovery 1041323113 - o x
REMOTEDEVICES 1 LOCALDEVICES 1  TCPCUENTS (0 NEUS MESSAGES 0
seRALsuMBER scnow  oence suBner o GeoServer Connection
BCO0000105360770 EI B & 0 O & C O 961561213009 1921681300 255282550 192188 gpnyrn e apoRess oY e
2017518031 11088 D | Rackio 2 v
Ethernet
NETWORKING 1P ADDRESS SUBNET MASK
Seatic ~ iz 255,255,255
GaTEWAY ons
1921621251 w000
Radio 2
moot ssio PassPHRASE
win o | tetnctmrk 123456
T
Realtei USE GoE Fanity Controller v w612 %

Figure 20: Entering Wi-Fi Configuration Parameters in GeoExplorer
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9.3 FLP CONFIGURATION VIALTE

1. To configure via LTE, install an LTE radio module in the FLP200, and select

LTE from the MODE dropdown menu.

Also, click on the SERVER CONNECTION dropdown menu to select the

Radio 2 option.

@ 1P Diwovery 101123312

REMOTEDEVICES |1 LOCALDEVICES 1 TCPCLENTS @ NEUS MESSAGES 0

SERIAL NUMBER CONNECTION DEVICE SUBNET caTENAY

BC00000106369770 E B & W O & € O 9615611213000 02161300 2552552550 192166

Boslck LSS Ok Formdy Cantroller v 96156112

GeoServer Connection

SERVER IP ADDRESS

2017514031

Ethernet

NETWORKING

aaTEwAY.

QERTCREET]

Radio 2

Rofresh

SERVER PORT ‘SERVER CONNECTION
31045 D Radio2 >

1P ADORESS

v | [ 1s2aesias

woon

SUBNET Mask

25952552550

Apply.

Figure 21: Entering LTE Configuration Parameters in GeoExplorer

installed in the radio module.

Enter the APN code for the specific carrier depending on the SIM card that is

@ FLP Discovery 1031323312

REMOTE DEVICES LOCALDEVICES (1 TCPCLIENTS (0 NBUS MESSAGES |0

conmecrion

Boooomassor B E B OO S C O e

Rl le SR G Farily Conteoller 96156112

GeoServer Connection

APADDRESS  seRvE

2017514031

Ethernet

NETWORKING

Statc v

GATEWAY oHs

192.166.13.31

Radio 2

R poRT

aa0n

1681291 2552552550

Figure 22: Entering APN Code for the Specific Carrier Per SIM Installed in Radio Module

3. Select Apply to finish configuration.
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9.4 CONFIGURING THE FLP200 OVER A LOCAL NETWORK

Besides connecting via Wi-Fi, LTE, or direct Ethernet, the FLP200 can also be
accessed over a local network using the FLP Discovery Application. If the
computer and the FLP200 are on the same subnet, the FLP device will
automatically be displayed in the application, similar to a direct Ethernet
connection.

For discovery across different firewalls or networks, manual entry of the
FLP200's IP address may be required. The FLP Discovery Application utilizes
the default UDP port 13099 for device search. Ensuring this port is open and not
blocked by firewalls is essential for successful device discovery.

10 DEVICE MANAGEMENT AND CONFIGURATION IN
GEOEXPLORER

Once the FLP200 is active on the local network and the SERVER IP and
SERVER PORT are configured in the FLP Discovery Application, the connected
device will automatically appear in GeoExplorer. Initially, the device will be
displayed in the 'default project' within GeoExplorer, particularly in installations
where multiple projects are present.

The device can be found in the General window on the right-hand side of the
main window, listed under All Sensors. Several diagnostic fields, such as
voltage, current, and position, are displayed in this window for monitoring and
management purposes.

- o

Figure 23: Device Status and Diagnostics in GeoExplorer Interface
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1. Click the Settings icon at the top of the device’s diagnostics display to
expand setting options.

Navstar FLP200 X

NAME DESCRIPTION SERIAL NUMBER

BASE-FLP200 BCO000D1913691770 ’
TAGS

Settings

O General

@ Configuration
@ Applications
O Location

@ Data Source

O subsensors

@ Modbus

Figure 24: FLP200 Settings

2. In the Applications menu, each connector for the FLP200 with its
corresponding options can be viewed and configured, as required.

NavStar FLP200

Figure 25: FLP200 Connector Configuration Options
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For example, while a more common connection for SERIAL PORT 1 would
be a Total Station, the dropdown menu shows that other devices using the
RS232 protocol (such as SAA or weather stations) can be connected to
the FLP200.

NavStar FLP200

Satt DEVICE BUS PORT | SERIALPORT 1 § SERIALPORT2 RADIO1 AUX1 AUX2 AUX3
>ellings

[ Application [SAA Model 3 v

QO General
Pump Control
@ Configuration Select an existing
RST IPI
@ Applications
CALIBRATION FILE  RSTIPI4 | COLLECTION INTERVAL
Location Search for file RST Tilt 0l

Data Source RTS Control Seconds

Q
| J
QO subSensors SAA Model 2
o

Maodbus Or add a new SAf SAA Model 3
Serial Device Server
SR50
TotalStation NBUS Connection
VFD Pump

Download & calibra sload a calibration file on this computer

VFD Pump with Flow

e “

Figure 26: Configuring Devices that Utilize RS232 Protocol
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To configure the FLP200 as a GNSS Base Station when the GPM300 is
attached, navigate to the BUS PORT menu. This is the method by which the
FLP200 is connected to the GPM300.

Settings

General
Configuration
Applications
Location

Data Source
SubSensors

Modbus

NavStar FLP200

DEVICE | BUSPORT | SERIALPORT 1 SERIALPORT2 RADIO1 AUX1 AUX2 AUX3

[ Application I GNSS RTK Basestation

GNSS RTK Basestation
LATITUDE

GNSS RTK R
5291176 over

Large Payload Test
Replace the | Mesh Gateway
Mesh Gateway (Legacy)
ANTENNA HEIGHT
Mesh Gateway 2.4GHz
NBUS Stream Interpreter
Stream Raw  Power Controller
Pump Control
Send correct
RST IPI
Send correct RST IPI 4
RST Tilt
Send correct
SAA Model 2

Generate Legacy Corections

HEIGHT

4 1187.40684205405

dd m

ed coordinates on next measurement.

L2 PHASE OFFSET

e “

Figure 27: Configuring FLP200 & GPM300 as a GNSS Base Station
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11 POST-INSTALLATION CHECKS

Communication Check: The communication link between the Control
Box and GeoExplorer must be verified to confirm proper data
transmission. For Ethernet connections (the default and most common
method), signal testing is not typically required. For LTE or Wi-Fi
connections, direct signal quality checks are not feasible due to the use
of external networks. However, the FLP200 unit's diagnostic messages
in GeoExplorer can be monitored to assess connection status, power,
and other environmental factors, ensuring proper data transmission.

Diagnostic Messages: Set the control box to send diagnostic messages
at regular intervals (e.g., every hour) to monitor its status. If a message
is not received within the expected timeframe, it may indicate a
communication failure.

Visual Inspection: Conduct a visual inspection to ensure all components
are securely mounted and there are no visible signs of damage or loose
connections.

Data Verification: Use GeoExplorer to verify that data from the control
box is being received and logged correctly. This includes checking for
any power failures or communication issues that might have occurred.

12 MAINTENANCE

Alarm Setup for Communication Failures

Implement alarms that trigger notifications in case of communication
failures. This feature is crucial for prompt detection and resolution of
issues that may disrupt system operations.

Monitoring Solar Voltage (if the Control Box is solar powered)
Regularly review the input voltage data in the FLP200's diagnostic
messages to observe the charging and discharging patterns. This
monitoring is essential for diagnosing potential failures in the solar
panels, which could impact the system's power supply.
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13 TROUBLESHOOTING

_>| NOTE: The troubleshooting procedures mentioned here are for the most
encountered issues. For additional support, contact NavStar Geomatics.

13.1 COMMUNICATION FAILURES

Configure the FLP 200 device to send diagnostic messages at regular intervals
to monitor communication status. Set up an alarm to alert the user if
communication fails, indicated by the absence of expected diagnostic
messages.

13.2 POWERISSUES

Monitor the solar voltage chart in GeoExplorer to ensure proper charging and
discharging patterns. If the typical curve is absent, it may indicate a failure in the
battery or solar panels.

Figure 28: Monitoring Solar Voltage Chart in GeoExplorer
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14 PRODUCT SPECIFICATIONS

_>| NOTE: For a complete and up-to-date list of specifications, please refer to the
NavStar Control Box product page.

15 SERVICE, REPAIR AND CONTACT INFORMATION

This product does not contain any user-serviceable parts.
Contact RST for product services or repairs.

e For sales information: RST sales@orica.com

e For technical support: RST support@orica.com

e Service portal: hitps://support.rstinstruments.com/support/tickets/new

e Website: www.rstinstruments.com

e Toll free: 1-800-665-5599

RST Instruments’ Office

Address: 11545 Kingston Street,

Maple Ridge, BC, Canada V2X 0Z5

Telephone: 604-540-1100

Fax: 604-540-1005

Business hours: 8:00 a.m. to 4:30 p.m. (PST) Monday to Friday, except holidays

NSMO0003B

Release Date: 23 Oct 2025 NavStar Geomatics Page 32


mailto:RST_sales@orica.com
mailto:RST_support@orica.com
https://support.rstinstruments.com/support/tickets/new
http://www.rstinstruments.com/
https://rstinstruments.com/product/navstar-control-box/

NavStar Control B
N Av STA R Installatioﬁ\;\ngl rUsce)rr] {Aoanuo;i

APPENDIX A:

NAVSTAR CONTROL Box A/C CONNECTION
INSTRUCTIONS

Follow the steps as outlined below to form A/C connection to the NavStar Control Box.

_>| NOTE: These instructions are specific to the A/C / lead acid battery power supply
option of the NavStar Control Box. Do not follow these instructions if your Control
Box is solar powered.

1. Unlock the Control Box enclosure’s latches and swing open the enclosure lid to
expose the internal electronics.

Ensure that the MAIN power switch (see location in the following image) is set to
OFF.

2. Ensure
that the
MAIN

| power
switch is

S

1. Unlock enclosure latches and swing the lid open

Figure A - 1: Accessing Control Box Internals to Turn OFF MAIN Power Switch

2. Remove the knurled nuts and A/C circuit protective cover from the terminal block
segment of the circuitry.

3. Loosen the A/C cable gland and remove the sealing plug.

NSMO003B .
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WARNING: Do not over-loosen the cable gland and cause it to detach
completely from the enclosure. If the cable gland is over-loosened, re-tighten the
cable gland and plastic hex nut inside the enclosure, and repeat step 3.

1. Remove knurled nuts and the A/C circuit
protective cover below

2. Remove plug from A/C cable gland

Figure A - 2: Remove Knurled Nuts and Plug from A/C Cable Gland
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4. Obtain an A/C power cable and strip the wires and insulation to the lengths as shown below.

5. Note the Region on the Electrical Wiring Color Codes for 1 Phase A/C table as shown
below.

RECOMMENDED AC WIRE STRIP
AND INSULATION LENGTHS
(CUSTOMER TO SUPPLY AC WIRE) ELECTRICAL WIRING COLOR CODES -1 PHASE AC
6
[1 6" J LINE | NEUTRAL | GROUND/EARTH
. gs REGION L "N" "PG" OR "PE"
63" -
.00 NEC-US/CANADA GREEN OR
[721] INSULATION (120, 208 & 240v) | BLACK | WHITE | Green/vELLOW
28+.04 LENGTHS IEC-UK& EU __|BROWN| BLUE | GREEN/YELLOW
STRIP CHINA & RUSSIA |YELLOW| BLACK | GREEN/YELLOW
LENGTHS AUS & NZ RED BLACK GREEN
JAPAN BLACK | WHITE GREEN
GROUND/EARTH - INDIA, PAK & SA RED BLACK | GREEN/YELLOW
"PG" OR "PE" :q
NEUTRAL "N" c i e
LINE "L"
CRIMPING FERRULES ONTO LEADS BEFORE CONNECTING
TO TERMINAL BLOCKS IS RECOMMENDED BUT NOT
REQUIRED. FERRULES TO BE SUPPLIED BY CUSTOMER.

Figure A - 3: Recommended Wire Strip and Insulation Lengths & Electrical Wiring Color Codes

_>| NOTE: RST recommends crimping ferrules onto the leads before connecting them
to the terminal blocks. This step is optional but highly recommended.

Please note that ferrules are to be sourced by the customer.

WARNING: DO NOT connect the A/C power cable to any A/C power source.
Remove the A/C power cable from the A/C power outlet before proceeding to the
next steps.

_>| NOTE: A/C power cable specifications are 85~264VAC / 24-12 AWG Wires.

e |tis recommended to use a shielded A/C power cable, but it is not
required.

o If shielded A/C cable is used, ensure the shield (lead wire side) is
cut off or not connected to ground to avoid ground loops.
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Refer to Figure A — 4 below, and complete the following steps:

Figure A - 4: A/C Power Connection Steps

6. Feed the A/C power cable through the A/C cable gland of the Control Box.

7. Use a small flat head screwdriver to loosen the terminal block’s slotted head fasteners
on terminal blocks marked “L”, “N” & “G”. Recommended flat head screwdriver is
2.4mm [3/327].

8. Insert the wires onto the top opening of each of the 3 terminal blocks. Insert the
appropriate wire colors into the terminal blocks based on the Region’s A/C wire color
codes.

9. Tighten the slotted head screws to secure the wires inside the terminal blocks.
Recommended tightening torque is 0.4 Nm. [3.5 in.Ibs]. Gently tug the wires to ensure
that they are securely attached to the terminal blocks.
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10. It is recommended that the A/C power cable be restrained onto the existing cable tie
mount inside the enclosure. RST recommends a Ty-wrap size of 3mm [1/8”] wide.

Figure A - 5: Restrain A/C Power Cable onto Cable Tie Mount Inside Control Box Enclosure
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11. Tighten the cable gland to secure the A/C power cable in place.

12. Re-install the A/C protective cover and knurled nuts. Tighten the knurled nuts to
secure the cover in place. Do not over-tighten.

Figure A - 6: Re-Installing the A/C Protective Cover and Cable Gland Cover
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APPENDIX B:
FLP200 FIRMWARE UPDATE INSTRUCTIONS

REMOTE UPDATE VIA GEOEXPLORER

1. To remotely update the FLP200 unit’s firmware, a .zip file will first need to be
obtained from NavStar. Please Submit a ticket at www.navstar.com/support for
more information.

2. Under the Systems menu in GeoExplorer, check the box beside the FLP200
being updated (identified by the unique serial number on the unit’s identification
label). Additionally, make a note of its current application version.

3. Click the Firmware tab (see image below).

¥ NavStar FLP200 ar

o -
o= All Sensors v

@ Add " Edit | v o Reset Records ‘i' Live Control E Notes  $.9 Radio Hops IE Firmware E Measure

NavStar FLP200
L] NAME SERIAL NUMBER SOURCE IP ADDRESS APPLICATION VERSION INPUT VOL
E[E 3vg b4
3vG-FLP200-G1 83000001C92ABETO 102.176.129.98 6.25.5.1 132
3vG-Vaisala-Test 4000000195EA4D70 102.176.129.153 6.25.5.1 11.8

Figure B - 1: Remotely Updating FLP200 Firmware Using GeoExplorer

4. |If the desired firmware update is not in the Firmware list, it can be uploaded
using the Upload button.

Firmware - 3vG-FLP200-G1 X

FIRMWARE FILE /
B | select file

APPLICATION VERSION STATUS MIN GE VERSION PUBLISH DATE UPLOAD USER

Default

-

Figure B - 2: Uploading New Firmware Update
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5.

6.

Select the appropriate firmware from the list and the FLP200 will automatically
update to that firmware. Note that after the firmware file is transferred to FLP200,

the device will apply the update and reboot.

The active firmware is indicated. The Default box can also be checked so that the
FLP200 retains its current firmware version.

FIRMWARE FILE

B | select file

APPLICATION VERSION STATUS MIN GE VERSION PUBLISH DATE UPLOAD USER

Default

6.2551 Active 6.7.0.0 May 21, 2025 Master Administrator

6.25.4.1 - 6.7.0.0 April 27, 2025 Master Administrator

L1} L]

]

6.23.255.23 - 6.7.0.0 August 11, 2024 Master Administrator

Figure B - 3: Active Firmware Application Version Specified

MANUAL UPDATE VIA GEOEXPLORER

To perform a manual firmware update, the following components and tools are

required:

e USB-C cable

e Laptop

e TinyCLR application

e Firmware files (3 files — firmware file .ghi, application file .tca and hex application
key .txt)

1. Begin by downloading the following utility onto your laptop or PC:
https://ghistorage.blob.core.windows.net/downloads/TinyCLR/Config/TinyCLR-
Config-Setup-v2.3.0.1000.msi

2. Plug a USB-C cable from your laptop/PC into the FW port located on the front of
the FLP200 unit. Please note that this will also power up the FLP200 (via laptop
USB connection).
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3. Open the TinyCLR Config window using the TinyCLR application, select
SC20260 from the dropdown port menu, and click Connect.

i TinyCLR Config X
Assemblies Erase Utilities Help

Device

Port: 5C20260 -

Device Mode: N Select a device.

_ SC20260 |
Version:
COM3
Status: isconnected.
Firmware
Undate Firmware

Figure B - 4: Select SC20260 from the Dropdown Port Menu in TinyCLR Config Window

4. Browse the firmware file (.hex file) using the More Options (3 dots) button and
click Update Firmware. A confirmation message will appear if the firmware
update is successful.

Status: Connected.
Lirmware
C:\Users\default\FLP200\6.25.5.1\2.2.2.1000.ghi | .. ||Update Firmware

Version: 2.2.2.1000

A 012 -y

Figure B - 5: Updating Firmware File by Browsing .hex File

5. Reconnect to the SC20260 (repeat Step 3).

6. Copy the hex application key from the .txt file and paste it into the field shown
below:

Version: 2.2.2.7000

Application
0C-F3-E3-66-D2-86-D1-5D-7C-9A-57-AA-FD-08-0C-6E J(Hex) l Generate Key ]

[ H Update App ‘

‘ H Create App ‘

LN P DU SRS R [ [aWalWal |

Figure B - 6: Adding the Hex Application Key
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7. Browse the application file (.tca) using the More Options button and click Update

App.

Application

0C-F3-E3-66-D2-86-D1-5D-7C-9A-57-AA-FD-08-0C-6E | (Hex) | Generate Keff |

C:\Users\default\FLP200\6.25.5.1\6.25.5.1.tca | - ] updag:pp |
| H Create App J

L 1 1 o8 4

Figure B - 7: Updating the .tca Application File

8. There will be a confirmation message upon completion. The FLP200 is now
updated to the indicated firmware/application number and after reinstallation, the

application number is visible in GeoExplorer

g
IG-FLP200-G1 BIDDOOOICIZABETD  102.176.129.98

3vG-Vaisala-Test

Figure B - 8: Confirm Firmware Update by Checking Application Version

NOTE: Please note that the firmware file name/version number will be different, as
the one shown above is only for explanatory purposes.

—>
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