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BRINGING IT ALL TOGETHER:  
REAL TIME CAPACITY MONITORING 

Timothy Lewsey CPEng (ITEE) 
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Business context 
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Merger of Ergon Energy and Energex distribution networks 

 

• 1.7 million square km  

• $24 billion in electricity assets 

• 33 remote power stations 

• 500+ zone substations 

• 3000+ distribution feeders 

– 27,000+ km underground 

– 192,000+ km overhead 

 

 

Introduction to Energy Queensland 

(7x United Kingdom) 
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Distribution network challenges 

Safety 

• A power worker is more likely to be killed driving to a job than by electricity. 

• Reliance on customers to report lines down and faults. 

Economics 

• Solar and battery affordability becoming a genuine competitor. 

Downward pressure on network operating costs. 

Edge activity 

• Large solar farms. 

• Highest penetration of residential solar in the world. 
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Real time remote visibility beyond substation 

Safety 

• A power worker is more likely to be killed driving to a job than by electricity. 

• Reliance on customers to report lines down and faults. 

Economics 

• Solar and battery affordability becoming a genuine competitor. 

Downward pressure on network operating costs. 

Edge activity 

• Large solar farms. 

• Highest penetration of residential solar in the world. 
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Real time remote visibility beyond substation 

Information 

 

Sensors w/  

Communication 

 

 

Data 

 

We required a platform to: 

1. Capture data via direct device/system connectivity and 

wide protocol support. 

2. Produce information via a self-serve model with off the 

shelf tools and commoditised extensibility. 
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1. Capture data 

PI interfaces used in last two years: 

• Modbus  Meters, inverters, statcoms, temperature sensors 

• DNP3  Voltage regulators 

• OPC DA  ICCP adaptor 

• SNMP  Comms equipment battery chargers, modems 

• HTTP  Internal and external web APIs 

• RDBMS  SQL server data capture 

• CSV Battery management log files, weather 
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2. Produce information 

PI tools used in last two years: 

• PI Vision  

• PI Notifications 

• PI Analysis Services 

• PI Web API 

• PI Integrator for ESRI  

• PI AFSDK 
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Conductor Ratings 
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Conductor Ratings:  

What are they and why do we need them? 

• As current increases, 

heat increases. 

• As heat increases, 

length increases. 
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Conductor Ratings: Impacts of heat 

1. Increase in length = sag 

 

 

 

 

 

 

2. Annealing (permanent damage or deformation) 

Inter circuit clearances Ground clearances 



#PIWorld      ©2019 OSIsoft, LLC 

 

12 

 

 

 

 

 

 

jkjkkjljkl Net current carrying capacity 

Heat loss  
• Low ambient temp 

• Wind 

 

Maximum Thermal Capacity Heat gain  
• High ambient temp 

• Solar irradiance 

Conductor Ratings: External influences 

Static 

Rating 

Potential 

Capacity 

Dynamic Rating 



#PIWorld      ©2019 OSIsoft, LLC 

 

Dynamic Ratings in PI 
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Asset Framework Hierarchy (Radial Network) 

• Substation XYZ 

– Feeder 01 

• Section 01 

• Section 02 

• … 

• Section N 

 

Roll up of 

worst case 
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Real Time Conductor Ratings 

Thermal capacity of conductors affected by: 

• Material, condition and location  

• Ground cover  

• Solar irradiance 

• Ambient temperature 

• Wind speed 

• Wind direction 

Known asset data 

Calculated 

Measured 

Asset Data 

Corporate 

Asset Data 

PI Asset 

Framework 

Linked table 

Solar Irradiance 

PI Asset Framework 

Co-ordinates 

Date & Time 

Formula DR 

Weather Data 

PI Asset 

Framework 

REST API 

Co-ordinates 

Conditions 
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Calculation Engine 

AFSDK 

Calculation Engine 

Variables 

Ratings 

Rating logic 
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Bringing it all together: PI Vision 
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Bringing it all together: ESRI ArcGIS 

Oakey, QLD 
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Bringing it all together: ESRI ArcGIS 
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Real Time Capacity Monitoring: The Best Bits 

• Switching it on. 

• Uncovering errors in asset data sets. 

• Entirely templated, including tag creation. 

• Self service visualisation (Vision and ArcGIS). 

• Calculation Engine 

– Highly available across two data centres 

– Scalable to entire network 

– Supports backfilling 
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Real Time Capacity Monitoring: The Future 

• Tuning of logic (in progress) 

• Results published to Control Rooms (in progress) 

• Forecast ratings (in progress) 

• Combining with Underground Cable Rating system (in 

progress via PI Web API)   

• Transition to off-the-shelf AF analyses only 

• Tighter integration with PI Vision and ArcGIS displays 

• Application to other assets and constraint types 



#PIWorld      ©2019 OSIsoft, LLC 

 

  RESULTS   CHALLENGE   SOLUTION 

Energy Queensland 

Distribution network not designed 
for large reverse power flows at 
edge. 

Deploy real time dynamic ratings 
to improve on conservative static 
capacity estimates. 

Demonstrated potential asset 
utilization improvements of +20% 
for comparatively low cost. 

• Deployed to 30 constrained 
feeders but scalable to entire 
network. 

• PI Asset Framework and AFSDK 
central to solution. 

• Breaks down complex data 
streams into usable information for 
wider engineering audience. 

• Already produced 12 months of 
data for further analysis and 
refinement. 

 

• Reducing capital budgets for 
network capacity upgrades, need 
to improve existing asset 
utilization. 

• Commercial pressure to allow 
solar connections. 

REAL TIME CAPACITY MONITORING 
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• Timothy Lewsey  

• Senior Engineer Operational Technology 

• Energy Queensland 

• timlewsey@ergon.com.au 

 

mailto:timlewsey@ergon.com.au
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Questions? 

Please wait for 

the microphone 

State your  

name & company 

Please remember 

DOWNLOAD  
THE MOBILE 
APP 
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