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Power and Water Corporation

Gas supply | Electricity distribution | Water and sewerage services

S$700 S4B $2.8B $153M \\__%.‘ -

MILLION GAS SUPPLIES TOTAL PROIJECTS 10 000km of
REVENUE MANAGED ASSETS 2019/20 regulated electricity

transmission,
including 5600km of
overhead powerlines
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Indigenous Essential Services Program

NTG subsidised service delivery
Not for profit subsidiary
End-to-end electricity services

72 remote Aboriginal communities

79 outstations (homeland settlements)

Across 1.3 million square kilometres
Approx 36,000 residents

Majority public housing, NTG services
52 isolated diesel grids, ~¥S29M p.a. diesel budget
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Solar Energy Transformation Program (SETuP)
* Building on 20 years of experience with solar PV
 10MW of utility solar PV, 25 IES communities

* ARENA funding and NTG loans $59M

* Transformative scale

* Mass rollout to achieve 15% diesel saving

* Pilot of solar plus storage for 50% savings

* Cloud forecasting trial

Evaluation and knowledge sharing

L)

SETuP Program -
Solar Communities (Aug 2018) ||

Docker River
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Publications available online

Solar energy transformation program | Power and Water Corporation (powerwater.com.au

solar SETuP Case Study —

Rollout of Tranche One

Medium Contribution Sites

september 2019

UO!].EJOdJOD J91e/\ pue JoMOod



https://www.powerwater.com.au/about/projects/current-projects/solar-energy-transformation-program

Power and Water Corporation

= ) S ) I8 S8 5 =




\

~ + 28 Caterpillars —€9(270 kW) to 3516 (1600 kW) t—
=32 Cummins — QSE:Q (200 kW) to QSK 60 (1500 kW) . -

e 1'1 Detroit — Series 60 0 KW S

OUR FLEET 83 ENGINES

a4 Hino -J08 (138 kW)— J13 (150kW)

n & v v ia
-
~ )

g S "
| i~
e il

3 G
1
- - - X
o - . B~ 4 <
/ o s i gy Q'm‘.‘.;’;g-j-:j
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Minimum Load settings

=J13 - 20% 12V4000 — 28%

DETROIT * MTU

sSeries 60 — 30% or 40% * 6R1600 - 10% g
with BESS installed  10V1600 - 10% 3

HINO « 12V1600 — 10% §

=)08 — 20% e 12V2000 — 30% - New HPCR 10% :



Minimum Load settings

CUMMINS

QSL9 -10%

NTA855 — 40%
QSX15 -40%

KTA19 — 40%

QSX 23 - 10 and 30%
QST30 —-40%

KTAS50 — 40%

QSK50 — 10%

QSK 60 — 40%

CATEPILLAR
. C9-50% s
. C15-30% 3
. C18-40% 3
. C32-30% §
. 3412 - 40% o
+ 3508 — 50% E
e 3512 —-40% at 1500 rpm and 50% at 1000 §
rom

3516 — 40% at 1500 rpm and 50% at 1000
rom



W H O LE Community Jan Feb YTD % PV
O F LI F E Maningrida 13.7% - 14.7%
Ramingining 14.3% 14.9% 14.1%

R E F Yuendumu 13.7% 14.2%
Lajamanu
Docker River

Kintore

Arlparra

Areyonga

Mt Liebig 14.1% 14.0%
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Daly River
Apatula
Milyakburra
Minyerri
Atitjere
Titjikala
Milingimbi
Minjilang 14.0% 14.7% 14.8%
Galiwinku 14.4% 14.0%
Warruwi 13.7%
Ngukurr
Wurrumiyanga 14.2%
Gapuwiyak
Bulman

Gunbalanya 14.7%

PV Total MWh 40866 Total Litres Saved 10.789 ML
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Wet Season and REF

Community Jul-21  Aug-21  Sep-21  Oct-21 Nov-21 Dec-21 Jan-22
Maningrida
Ramingining 14.0% 13.6% 13.6%
Daly River 45.7% 47.7% 48.2%
Milyakburra
Milingimbi
Minjilang
Galiwinku
Warruwi
Wurrumiyanga 14.7%
Gapuwiyak
Gunbalanya

Mar-22  Apr-22
14.8%
14.8% 14.9%

14.1%

May-22

Jun-22 YTD % PV

13.5%
14.5%

13.6%
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LOW LOAD and ENGINES

Damaged Engines = Exercise period needed after
=1 — Caterpillar C9 low load
=] — Cummins QSK23 * Delay low load at start of life

= Targeted sizing, good for

=1 — Caterpillar 3508 production, limits operation
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Earth leakage
Circuit breaker failure
Temperature
Undersized cables
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Wurrumiyanga

* Overvoltage shutdown L 2 i ao.

28M1/2021 1:55:00 PM

1000 PV Real Power Total Fr...

| 8984375
28/11/2021 1:57:52 PM

Feeder 3 L1-Neutral Volt...
247 .75
28/11/2021 1:57:52 PM

| PV Yoltage L1-N From PM
242306563
28{11/2021 1:57:52 PM

| SPS Inverters Line 1 Vol...
243421875
28112021 1:57:52 PM

= Generator 1 Frequency
49,938281
28/11/2021 1:57:52 PM

0
& :53:30:000 = inutes E & L g w £ :03:30:000 =
2 28/11/2021 1353:30:000 [ 10 Mi L I U B NN W -« 4 28/1/2021 14:03:30:000 2

Object Tree | Tag I Scale I Engineering Units ] Cursorl ] Cursorl Time
- = Panel
VI SPS Inverters Line 1 Voltage Main_Cluster. Trend_SPS_INY_YOLT_L1 180 - 260 243.421.. 28/11/2021 11:27:52F
VI PV Voltage L1-N From PM Main_Cluster. Trend_SPS_PM_UL1_N 180 - 260 W 242.306... 28/11/2021 11:27.52 K
AV Feeder 3 L1-Neutral Voltage Main_Cluster. Trend_F3_ULT_N 180 - 260 WV 247.75 28/11/2021 11:27.52 F
[v] P Real Power Total From P Tren M_P. ki ]

VI Generator 1 Frequency MainCIustel.TrendG1_ 44 -53 Hz 49938281 28/11/2021 11:27.52 F
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Elspec DFR 15 minute sample
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Elspec DFR 3 minute sample

Trend: RMS Voltage, PQZIP 20/07/2022 02:19:06 PM
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Elspec DFR 1 second sample

Trend: RMS Voltage, PQZIP 20/07/2022 02:19:06 PM
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Operation

* Diesel On — Grid Following
* Droop — Transitions
* Isochronous — Diesel Off

* Delayed Discharge
* Standby mode
e Switching losses
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Single points of failure

* Pre Charge Rack
* Cooling System

BESS maintenance

* Filters
* Cooling system
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* Capacity test
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eqlion: =1 all vialn Irend Fage urrent User: ESC 27/10/2020
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Daly River capacity test BESS DCV
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(£22/10/2020 03§ 30:154 [ 15:33.00 B R U T S TR NN QO ey (£)23/10/2020 01:09:30:154 =
Object Tree I Tag | Scale I Engineering Units |
-/ = Panel

VA Battery Room Temperature Main_Cluster. Trend_Ess_BattRoomTemp 20-40 DeqaC
V[ Converter Cooland Return Temperat... Main_Cluster. Trend_Ess_ConvCoolantTemp 0-50 DegC
VTP Converter Unit Temperature Main_Cluster. Trend_Ess_ConvPmTemp 0-100 deg
[/ Converter Room Temperature Main_Cluster. Trend_Ess_ConvRoomTemp 0-100 DeqgC
VAT Outdoor Temperature Main_Cluster. Trend_Ess_OutdoorTemp 0-100 DeqaC
AT Temperature Slarms Main_Cluster. Trend_Ess_TempCriticalal 0-32000

AT Temperature Warnings Main_Cluster. Trend_Ess_TempWarningal 0- 32000

T Transformer Room Temperature Main_Cluster. Trend_Ess_T=RoomTemp 0-100 DeqgC
I Transformer Temperature Main_Cluster. Trend_Ess TxTemp 0-100 DeqgC

L [v] DC Yoltage Main_Cluster. Trend_Ess_DcY 750 - 1050 ")
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Round Trip Efficiency

BDENANIVE Titjikala
* 90.9 Excluding ancillaries * 92.1 Excluding ancillaries
* 89.8 Including ancillaries * 88.7 Including ancillaries



Power and Water Corporation

jikala

Remote Commissioning

Base Load
CanBus latency

Ti




Powengter

Thank you

Questions

Jeff Adams

Jeff.adams@powerwater.com.au
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