
PQSynergyTM 2022

Managing Power Quality with AMI in high 
penetration DER distribution networks

Chris J Law
CEO, Future Grid

Australia



A high penetration DER network 



Now to need to manage 
generation and demand!



… with increasing Voltage rise and 
voltage spread during the day



Smart Meters (AMI) to the rescue!



Why Smart Meters?

CLOSED LOOP 
FEEDBACK

WHAT THE 
CUSTOMER 

EXPERIENCES

WHEN THE 
CUSTOMER 

EXPERIENCES IT



The most important thing for using AMI for PQ 
management is ensuring you setup the Smart 
Meter with the right data to deliver the most 
value and here it is!

PQ Data (preferred)
Time of sample (hh:mm:ss)
Meter Id
Element / Phase
Voltage (volt)
Active Power (watt)
Reactive Power (var)

PQ Data (alternate)
Time of sample (hh:mm:ss)

Meter Id

Element / Phase

Voltage (volt)

Current (amps)

Phase Angle (4 quadrant)

Key things to note:
1. Instantaneous sampling forms the power triangle
2. Average readings (e.g. kWh, kVARh) work for a few use cases, but instantaneous 

readings work for all use cases

OR



With the right PQ data you can build network 
impedance views e.g. Loop Impedance for 
customer safety and fault detection in the LV

Safety Fault Occurs

Fault Fixed

Safe Supply



Voltage Compliance Management

Investigate voltage spread & compliance in real-time by asset

View at the Zone Substation level and drill down into Network

Top 20 by Asset Type and Region based on customer impact



Substation Set Point Live Voltage Data

ADMS / SCADA

Sets tap/set point Informs decisions

Example : Dynamic Substation Voltage Control to 
manage voltage spread during the day due to Rooftop 
Solar



DER Compliance - over 50% of DER installations are non-
compliant.  Knowing what is installed improves planning 
decisions

Export Limit

Unregistered DER 
Detected

Export Limit 
Exceeded

Inverter 
Did Not Trp

Volt/Var Not 
Enabled

Inverter Size 
Compliance



Basically V v.high + kw export to grid => should have reactive pulled from the grid to lower voltage.

Example : Non-compliant Inverter Volt/Var Settings

KVAR

Voltage



Example : Review Voltage Spread caused by 
DER in 3 steps

Real-Time Detection Review Meter Performance

Review Feeder Performance

The min max being pretty 
consistent likely a phase to 

phase spread issue 

This is borderline > 20v 
separation would be bad
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