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A high penetration DER network

16 Aug 2022, 2:00 PM Solar (Rooftop) 914 MW  Total 1,740 MW

Sources

Solar (Rooftop)

Solar (Utility)

Il wind

. Battery (Discharging)




Now to need to manage
generation and demand!

Network demand — Salisbury battery trial Traditional demand + solar
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... With increasing Voltage rise and
voltage spread during the day




Smart Meters (AMI) to the rescue!




Why Smart Meters?

WHAT THE WHEN THE
CUSTOMER CUSTOMER
EXPERIENCES EXPERIENCES IT

CLOSED LOOP
FEEDBACK



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)

PQ Data (alternate)

Time of sample (hh:mm:ss)

Meter Id O R Meter Id
Element / Phase Element / Phase

Voltage (volt)

Voltage (volt)
Active Power (watt)

Current (amps)

Reactive Power (var) Phase Angle (4 quadrant)

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



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

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

Top 20

Zone Sub

MUD Mudgee 132
DBW Dubbo West
MWN Murwillumbah
DBS Dubbo South
AVE Alstonville
GFH Griffith

SWR South West Rocks

YAM Yamba

PKT Parkes Town

Issues
1,536
1,194
1,114
1,085
1,080

996
928
928

866

High Voltage (61000.3.1...
1,508

1,175

1,021

1,073

1,062

983

911

840

638

Low Voltage (61000.3.100)
18

1"

@
8AM-9AM

Voltage

Voltage Spread (61000.3...
10

8



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

Sets tap/set point Informs decisions
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ADMS / SCADA
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- over 50% of DER installations are non-
compliant. Knowing what is installed improves planning
decisions

Unregistered DER Export Limit Inverter Volt/Var Not Inverter Size
Detected Exceeded Did Not Trp Enabled Compliance

~ e

Export Limit

e T L I by lunnunnnns
17 Jun 2022 12:00 pm +10:00 “




: Non-compliant Inverter Volt/Var Settings

Voltage

Voltage

15-Aug

Props Lines
all v all(4) ~

Active Power
8.0

13-Aug 14-Aug 15-Aug

Reactive Power

16-Aug

16-Aug

>4
Future Grid.




: Review Voltage Spread caused by
DER in 3 steps =

Future Grid.

Review Meter Performance

overview () Voltage ~ & 202~ >

Real-Time Detection

~ 3 selected

8.61K 669 243 157 146 89

High Voltage (61000.3.100)  General Network Fault  Inverter Did Not Trip Generation Capacity Limit  Low Voltage (61000.3.100) Demand Capacity Limit

Exceeded Exceeded

Jan Mar

74 1

Voltage Spread Loss of Neutral
(61000.3.100)

Source Resample o Props

Auto (Original) ~  Auto (>12 min) + all + Color Grid & >
Props  Lines
all 3) ~

Voltage
first-triggered last-triggered device name confidence

17 Aug 2022 10:05 am +10:00 02 Sep 2022 5:10 am +10:00 Meter LG062109981 100.0%
23 Aug 2022 10:05 am +10:00 02 Sep 2022 5:10 am +10:00 Meter LG061904390 ST NE AN | R RS [ EE— 1 ) ] e (| (— | 5] (R [N e | I 1| e S I .
19 Aug 2022 3:05 pm +10:00 02 Sep 2022 5:10 am +10:00 Meter LG031702112 100.0%
31 Aug 2022 10:05 am +10:00 02 Sep 2022 5:10 am +10:00 Meter LG031901820 100.0%
14 Aug 2022 10:10 am +10:00 02 Sep 2022 4:40 am +10:00 Meter LG022017747 100.0%
25 Aug 2022 3:15 pm +10:00 02 Sep 2022 4:30 am +10:00 Meter LG031616427 100.0%

29 Aug 2022 9:50 pm +10:00 02 Sep 2022 4:20 am +10:00 Meter LG061911796 1000  sv | (OGS O - ——— + | Il ___ 1 -+ - 4+ ‘= I & 4

22 Aug 2022 10:10 am +10:00 02 Sep 2022 2:10 am +10:00 Meter 700525279 100.0%

14-Aug 15-Aug 16-Aug 17-Aug g 19-Aug 20-Aug 21-Aug
17 Aug 2022 1:10 pm +10:00 02 Sep 2022 2:05 am +10:00 Meter LG022008364 1000%

Voltage

Review Feeder Performance

260

21 Aug 2022 1:15 pm +10:00 'y

\ [[|Max: 248.583 V.
The min max being pretty \
consistent likely a phase to
phase spread issue | e R e e I i CR——

210

200

Th|S |S borderline > 20V 12-Aug 16-Aug 18-Aug 19-Aug 22-Aug
separation would be bad



Contact Info

@ +61 427 434 463

chris@future-grid.com 'O’ ‘é%:é""
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