


 

 

 

 

Real Time Risk Management System For 

Underground Coal Mines 



 

 Underground coal mines remain 

inherently high risk environments and 

have always been notoriously hard to 

control.   

The Problem 



 

Started as a CSIRO research 

project 

Sponsorship by JCOAL, 

ACARP 
 

  was Developed by 



 

• Deliver step change capability in critical monitoring, 

data integration, decision support and personnel 

safety; 

• Provide real time hazard analysis and risk profiling; 

• Develop “knowledge management” capability; 

• Development of an intrinsically safe 

communications backbone using broad-band, high 

speed Ethernet protocols and fibre-optic data 

highways; and 

• Able to be used as part of normal day-to-day 

activity. 

   Objectives of the Project 

      (Now the Features of the Product) 



 

• Two Projects 

  



– NEXSYS Connectors 

 

 MODULES 

Ventilation 

Strata Water 

Location 

Gas 

NEXSYS 

SCADA 



  What Does NEXSYS Do? 

 

Data Integration. 

Scada, Tracking, 
HR database, Site 
Safety System. 

4 Dimensional 
Rules Engine. 

Based on PHMP's, 
TARPS and other 
rules devised to 
ensure safe 
mining conditions. 

  

Anomaly 
Detection 
Module. 

Predictive and 
preventative 
capabilities, 
elimination of 
false alarms. 

Improved 
Monitoring 

Communications 
Decision Support 

and Safety 



Nexsys™ Server – the main component of the Nexsys™ 

software that monitors and processes the available data 

and services 

Nexsys™ Client – software component enabling users 

access to the Nexsys™ main software component 

(Server) either locally or remotely over the network and 

enables users access to the Nexsys system,  

WebNexsys – read-only web version of the Nexsys™ Client 

that can be accessed from an internet browser,  

Nexsys™ MLS (Man Locating System) – software 

component providing connection to personnel and 

equipment tracking and paging systems.  

 

  How Does NEXSYS Do It? 



Ventilation 
Sensor Networks 

Sensor Databases 20,000 bits / sec 

Alarm Data Spread  
across many screens 



Sensor Databases 

20,000 bits / sec 

20,000 bits / sec 

All Mine Data 





Pit to Port Capability 
Multi Site Capability 
Single Site Platform 
Specific Tasks within the Mine 



   Pit to Port Capability 

NEXSYS – Hub 
SERVER 1 

NEXSYS – Transport 
SERVER 2 

NEXSYS – Port 
SERVER 3 

NEXSYS – Enterprise 
SERVER 4 
(Replication of Data) 



  Company Wide Capability 



   Whole of Mine Platform 

Alarm Details 

Gas alarm title description 9           Sector 7 

Alarm List 

Mine Plan Risk Graph Manage Configure 

NEW ALARMS 

ACTION ALARMS 

NO ACTION 

Gas alarm description 1 (tarp 3)          Sector 7           Today 19:15 

Gas alarm description 2  (tarp 0)         Sector 7           Today 19:00 

Gas alarm description 4 (tarp 2)          Sector 7           Today 18:49 

Gas alarm title description 8                Sector 7           Today 17:15 

Gas alarm title description 9                Sector 7           Today 16:08 

Gas alarm title description 14              Sector 7           Today 10:05 

Gas alarm title description 18              Sector 7           Today 14:15 

Gas alarm title description etc             Sector 7           Today 19:15 

Gas alarm title description etc             Sector 7           Today 19:15 

Gas alarm title description 20              Sector 7           Yesterday 18:15 

Gas alarm title description etc              Sector 7           09/09/09 19:15 

Gas alarm title description etc              Sector 7           09/09/09 19:15 

Gas alarm title description etc              Sector 7           10/09/09 19:15 

Equipment alarm description 3            Sector 7           Today 18:50 

Equipment alarm description 5            Sector 7           Today 18:30 

Equipment alarm description 6            Sector 7           Today 18:29 

Equipment alarm description etc          Sector 7           Today 17:15 

Equipment alarm description etc          Sector 7           Today 17:15 

Equipment alarm description etc          Sector 7           Today 17:15 

Equipment alarm description etc          Sector 7           Today 19:15 

Equipment alarm description etc          Sector 7           Today 19:15 

ACKNOWLEDGE 

ACKNOWLEDGE 

ACKNOWLEDGE 

ACKNOWLEDGE 

ACKNOWLEDGE 

Investigating 

Investigating 

Investigating 

Investigating 

Investigating 

Investigating 

Investigating 

Investigating 

Investigating 

Investigating 

Investigating 

TARPS level:    2 
TARPS title:      Water flow exceeding pumping rate 
Description:      - water flow rate exceeding pumping rate at MG2 22 c/t and 
                            water behind seal greater than 2m from floor, or 
                         - water greater than 0/50m in the travel road of MG2 

TARPS response plans     
 view plans:      - Longwall Support Superivsor + Outbye Supervisor 
                         - Longwall Mining Coordinators 
                         - Longwall Superintendent 
                         - Mine Manager 
  

ACTION DETAILS 

New Alarms: 



 Specific Tasks within the Mine 

Integrated Longwall Control 



 Specific Tasks within the Mine 

Automated PHMP’s 



• Upstream Petroleum 

o  Critical shortage of expertise 

o     Deepwater submerged facilities 

• Defence – Battlefield management 

o Safety is one clear driver 

o Increased information flow also leads to better tactical and strategic 

decisions 

• Aerospace 

o Very specialised equipment 

o Limited Accessibility 

 Are we doing anything new? 



• Incorporating and integrating technologies within a single system 

– Intelligent sensors 

– Real-time data collection and management 

– Advanced data and application integration 

– Alarm management and escalation 

– Robust communications networks; and 

– Geospatial and document management 

 

Advanced thinking 



• Fewer personnel exposed to hazardous situations 

• Better reaction to tactical production issues and emergency situations 

• More efficient and reliable operations 

• Better production throughput; and 

• More collaborative strategic decisions made in real time 

Benefits 



T hank You From  
 

Any Questions????? 


