
Carrier Microwave Radio
Networks in central NSW



1998 - 2004  Computer Repairs

2004 - 2017  Wireless ISP

2017 - 2023  MSP Business

2020 - Present  Network Construction

History



o Telecommunications Compliance Project

o Mining client with telecommunications issues

o Telstra’s 20Mbps Radio Link (No Upgrades)

o Locals accused mine of saturating 3G capacity

o Microwave Back-haul & Distribution Network

Introduction



Location



Location

Area 14,611 km2
Population 2,621





Requirements

o More capacity for the existing Hera Mine

o Connectivity for the new Federation Mine

o Internet access for camp and remote offices

o Data connectivity between all sites

o Improved mobile coverage



Solution

o Build high capacity radio network

o Connect three mines (Peak, Hera, Federation)

o Use existing fibre IP WAN (Peak)

o New 1 Gbps Internet service (Peak)

o Rebuild Camp WiFi

o Install Cell-Fi Relays



Process
o Topographic Analysis
o Equipment Selection
o Radio Spectrum Allocation
o Network Design
o Power System Design
o Staging 
o Logistics
o Construction
o Camp WiFi Rebuild
o Mobile Repeaters
o Security & Surveillance
o Network Monitoring



Topographic Analysis

Radio Design Tools

o Cambium Link Planner - support.cambiumnetworks.com
o Radio Mobile – ve2dbe.com
o Ubiquiti ISP Design - ispdesign.ui.com



Topographic Analysis



Topographic Analysis



Topographic Analysis



Topographic Analysis



Topographic Analysis



Topographic Analysis



Topographic Analysis



Topographic Analysis



Topographic Analysis



Topographic Analysis



Equipment
NEC iPasolink VR Series
o Licensed Radio Spectrum
o Carrier Grade Hardware
o Frequency Division Duplex
o XPIC & LAG
o Dual DC Input
o Split System
o Modular



Radio Spectrum
ACMA Apparatus Licensing
acma.gov.au/apparatus-licences

Radio License Register
o Official ACMA - web.acma.gov.au/rrl
o MapRad – maprad.io

RF Engineering Consultants
o Spectrum Engineering - spectrumeng.com.au
o OpenSpec – openspec.com.au



Radio Spectrum

Link Site Site Distance
(Kms)

Frequency
(GHz)

Bandwidth
(MHz)

Modulation
(QAM)

Capacity
(Mbps)

A PEAK BOPPY 38.57 8 2 x 55 2048 2 x 495
B BOPPY NYMGEE 53.22 8 2 x 55 2048 2 x 495
C NYMGEE HRAVNT 10.34 11 1 x 80 2048 1 x 720
D NYMGEE DOMHL 21.04 11 1 x 80 2048 1 x 720
E DOMHL HRAADM 10.24 11 2 x 80 2048 1 x 1,440
F DOMHL FEDADM 1.65 80 2 x 2000 128 2 x 10,000



Site Access

Code Name Owner Structure Height Power
PEAK Peak Mine Aurelia Tower 45 M Grid
BOPPY Mount Boppy Essential 

Energy
Tower 50 M Grid

NYMGEE Mount Nymagee Pole 15 M Grid
HRAVNT Hera Vent Fan Aurelia Pole 12 M Gas Turbine
HRAADM Hera Admin Aurelia Roof 12 M Gas Turbine
DOMHL Dominion Hill Aurelia Hut 4 M Solar & Wind
FEDADM Federation Admin Aurelia Pole 7M Generator



Network Design



Network Design



Power System - Radios



Power System - Standby



Power System – Standby + ATS



Power System - Off Grid

Generation
o 10 kW Solar Array
o 9 kVA Diesel Generator
o 750 Watt wind turbine

Storage
o 60 kWH Battery Storage
o 100 litre diesel tank

Conversion (DC to AC)
o 6 kVA Inverters



Power System - Off Grid



Staging







Logistics



Logistics





The Build - Logistics



Construction - The Peak Mine
o Site Code - PEAK

o Site Name - Peak Mine
o Owner - Aurelia Metals
o Structure - Tower

o Height - 45 meters
o Power - Grid



PEAK



PEAK



Construction – Mount Boppy
o Site Code - BOPPY

o Site Name – Mount Boppy
o Owner - Essential Energy
o Structure - Lattice Tower

o Height - 50 Meters
o Power - Grid



BOPPY



BOPPY



BOPPY



BOPPY



BOPPY



BOPPY



Construction – Mount Nymagee
o Site Code - NYMGEE

o Site Name - Mount Nymagee
o Owner - Essential Energy
o Structure - Pole

o Height - 15 Meter
o Power - Grid



NYMAGEENYMAGEE



NYMAGEE



Construction – Hera Vent Fan
o Site Code - HRAVNT

o Site Name - Hera Vent Fan
o Owner - Aurelia Metals
o Structure - Pole

o Height - 12 Meters
o Power - Gas Turbine



HRAVNT



HRAVNT



HRAVNT



Construction – Hera Mine Admin
o Site Code - HRAADM

o Site Name - Hera Mine Admin
o Owner - Aurelia Metals
o Structure - Shed Roof

o Height - 12 Meters
o Power - Gas Turbine



HRAADM



HRAADM



Construction - Federation Mine
o Site Code - FEDADM

o Site Name - Federation Mine 
Administration

o Owner - Aurelia Metals

o Structure - Pole
o Height - 7 Meters
o Power - Generator



FEDADM



FEDADM



FEDADM



Construction - Dominion Hill
o Site Code - DOMHL

o Site Name - Dominion Hill
o Owner - Aurelia Metals
o Structure - Hut

o Height - 4 Meters
o Power - Solar, Wind, Generator



DOMHL



DOMHL



DOMHL



DOMHL



DOMHL



DOMHL



DOMHL



DOMHL



DOMHL



DOMHL



DOMHL



Camp WiFi



Camp WiFi



Camp WiFi









Cell-Fi – Mobile Signal Repeaters















Security & Surveillance

Ubiquiti - UniFi Protect - ui.com









Monitoring - Power



Monitoring - Power



Monitoring - Network



Monitoring - Radios







The End


