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TGN System and Connected Gas Pipelines
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Communications Trunk Repeater Stations

96 sites
6500 m of mast/tower

* Max height: 120 m
* Min height: 6 m
* Avg height: 68 m

Microwave backbone
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UHF

LoRaWAN
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Site Subsystems

Environmental Communications
Control
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Power

¢ Detailed monitoring of battery banks (cell-level
voltage and temperature)

e Remote discharge testing and verification of the
banks’ internal effective resistance

e Operation of motorized switchgear

e Monitoring of power sources, AC and DC
consumption, and transformation systems
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Environmental Control

¢ Air conditioner cycling control

Innovarpel 2025

e Motorized blinds and exhaust fan control

(

e Automated environmental control based on energy

availability




Tower

¢ Real-time monitoring of tilt and torsion
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e Automated beaconing control upon primary power
failure
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Communications

Monitoring Parameters of Communication Systems

* Microwave backbone

Innovarpel 2025

* VHF repeater stations
* UHF SCADA master stations

e Control network

€

* Corporate network

Automatic switching of microwave radio transmitters




Security

ePresence detection

Innovarpel 2025

eDoor-open detection

€

eSecurity cameras
eVibration-sensor alarm
eStation emergency

eLocal audible and visual alert




Logical Diagram
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Aire N° 1

Aire N° 2
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System Architecture

Shelter

Otros Subsitemas
Comunicaciones
—>h<,=(> Generacion

Adaptacion y distribucion de
energia

Subsistema de
Almacenamiento de
Energia
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Acondicionamiento Ambiental
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I Module Architecture
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On-Site Installation
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High-Availability Hybrid Architecture
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Remote Operation of Humanoid
Robots in High-Risk Environments
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