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France, the Pacific and the Northern Territory:

a Connected Research Pathway

France - b, — cunss . Northern Territory
i . W | UMIVERSITY |
I. UTEM and French research links / ng' !\ﬂa_u riZio | E':'::'ﬁ'm - CDU, HEMI:ART and remote
\ R f -. | bemas | gnergy systems
e /= Control systems, modefling and | : by 3l ' YN Semmie S
R optimisation B Director, ERI at CDU I| T ™" = First Nations and remote-community
|II : ) / Imt’
= Strong foundations in Al and , Bridging research, leadership [/ o i
advanced energy systems “, and deployment across » Validation, training and industry
b regions 7 engagement
= T = rl o - 3 g
Pacific

(“USP USP — The University of the South Pacific

TR ..-___ = Fij, 5amoa and Kinbati case studies

-~ " = Community-centred microgrids
and resilience

"

@ A shared focus on resilient, affordable and community-centred energy systems
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AFRAN APERO SCIENTIFIQUE CDU « ERI

. Building resilient energy futures

Connecting the Northern Territory and the Pacific through innovation and collaboration

&

South Pacific Islands
i
. '1::1_& Soloman stands

HORTHERN

TERRITORY Vanuatu Samula

[
Mew Caledonia =
o\ y o

Sustainable future

@ Stronger together @ Smarter solutions Local impact
# [Foster long-term partnerships « Advance renewable enengy, o Buld skills, create jobs and

microgrids and storage strengthen local capahility

Improwve energy security and
climate resilience
Deliver lasting benefits for

generations to come

o lse bl digital twins and data e Support affos
ko imprerse decision-making and clean energy systems
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MICROGRIDS & CONTROL

| MICROGRID SYSTEM FLOW

Microgrid Concept = v

A microgrid is a local energy system that integrates | =-E= ,A\ = =
distributed energy resources, storage and loads, ] I,_ .I. |
coordinated through an energy management system, | | J
It can operate either grid-connected or islanded to ) v
improve reliability, efficiency and sustainability. | . Control Centre
— Main

If.-' '\-\.\_.L ua u [ L
{ :ﬁ,',‘x"‘. Integrated resources | Utility Grid | 4y of |of | R | of
"._gii é | | Solar, wind, storage and loads | % | sl 12

“_ 7 | working together | : SIS

/=" | EMS central role t

g~ |/ | Optimising operation, ensuring : ; R,

b, * | reliability and balancing energy flows [

Flexible operation for resilient and

: Homes & Businesses
sustainable energy systems

o e
* Grid-connected or islanded : - f f
I - : e o

.
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MICROGRIDS & CONTROL S i
: |

Control Architecture

Hierarchical control for stable
and efficient microgrid operation

PRIMARY CONTROL

* Fast response (ms - s)

* Local control loops

. "l.l'nltage and frequency suppurt

e e

SECONDARY CONTROL

« Coordination (s - min)
» Restoration of system states
» Power sharing and correction

TERTIARY
TERTIARY CONTROL Optimisation
» Optimisation (min - h) {min - h)
» Economic dispatch V.
+ EMS coordination and scheduling
= CHARLES ENERGY AND
Fri - P RESOURCES ERI - CHARLES DARWIN UNIVERSITY CDU « ERI
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Why Microgrids Matter Beyond Engineering

Energy Access Affordability

Bringing reliable electricity to remote Reducing dependency on imported diesel,
and underserved communities — lowering household costs and protecting
from Pacific atolls to NT townships community livelihoods

Community Benefit & Sovereignty

Maintaining power during cyclones, Enabling capability building, local
droughts and grid outages — keeping ownership and energy self-determination
schools, clinics and homes running for Pacific and Indigenous communities

Resilience
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MICROGRIDS & CONTROL

Weak Grids in the NT and the Pacific Islands

SCR defines grid strength; X/R influences behaviour in weak-grid applications.

g

What matters most in NT remote grids ' Grid strength = SCR

v Low SCR S
_ % | High equivalent grid impedance SCR = —

- and low short=circuit capacity. SJ'CI ted
f : -I.m"'- Voltage & frequency sensitivity Short=Circuit Ratio is the primary indicator
:._ 'nU' ..| Inwerter actions can strongly of grid strength at the point of connection.
v affect the PCC
. %  Low inertia £ low fault level .
:__ @ I-I Frotection, stability and o " G e _ - ==
2~  commissioning become harder. ! ol , b
tﬁ". Remaote and islanded operation 3 High short-circuit capacity (M Low short=circuit ca
I 3 | Common in NT and & Low voltage deviation (% Higher voltage sensithdty
— Pacific Islands. & Better desturbance sbsorption N Greate A interaction
. ® Easler comverter synchronsation Y Harder commissioning and tuning s 7okt ]
QJ Typecal sitesataons m Morthemn Temtoeoy (WT ki ".': . | . | - - 4 i
o and Pacdie stands: mzrogrids are aften 5 il . i et i | : ;
connected to weak feeders or cperate " High SCR — strong grir_'l. d - i, e "F,_.'t;-;_' ,
in standalone mode. @ Low SCR — Wi - o D e (L

Morthern Territory electrical system

For NT and Pacific applications: prioritise SCR [ grid-strength assessment,
then include X/R to tune inverter controls, protection and HIL tests.

EEEEUII.ES EMERGY AMD g L1
UNIVERSITY RESCURCES - - g1 Remote grids @ SCR sensitivity - :Hl" Inverter control
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Pacific Islands and Northern Territory:

Pacific Island
Communities

b

E‘: ® Remote island grids

Ié; ® Diesel dependence > 80%
1 ® Cyclone vulnerability
\

« L+l @ Limited O&M capacity

—=— CHARLES
DARWIN
UNIVERSITY
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® Energy sovereignty goals
E;ﬂ:"—m‘.m T R
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Shared Challenges

> Weak / isolated grids
— High energy costs

—+ Intermittency challenges

- Need for robust solutions

-» Digital tools & training

ENERGY AND
RESOURCES
INSTITUTE

Different Geographies, Shared Energy Challenges

CDU = ERI

Northern Territory,
Australia

Scattered remote towns
Diesel & ageing infrastructure
Extreme heat & storms

First Nations communities
Distance from main grid
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TRANSITION TO SMARTER MICROGRIDS
@

CDU +« ERI

From Weak Grids to Smarter Microgrids: The Gap We Need to Close
——

Weak-grid, inverter-dominated and multi-energy systems require a new paradigm.

o) g (@)
—@ ®

’-i CLASSICAL CONTROL INCREASING SYSTEM KEY DIMENSIONS OF
" LIMITATIONS COMPLEXITY THE NEW PARADIGM
¥ X Linear, model-dependent | ® High renewable penetration and ® Grid-forming inverter contral

B assumptions inverter dominance @ Hydrogen-ready microgrid
4 X Difficulties in weak-grid and @ Distributed and heterogeneous Architectures
i = digital twins
X Limited robustness under @ Elechity; UMt A ® Co ; :
uncertainty and disturbances community energy coupling NTILEUEY SHpgeien

; and co-design
® Need for community engagement ®c e
and co-design nergy savereignty and loca

\ v % J \ benefits for communities

™

@ Bridging the gap with grid-forming control, hydrogen-ready architectures,
Al-enabled energy management, and community-centred energy sovereignty.
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COMMUNITY-CENTRED ENERGY SYSTEMS = CDU = ERI
[

Community-centred microgrids: why engagement and energy sovereignty matter
Reliable energy systems work best when communities Help shape .thEm. govern them and benefit from them.
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Pacific Island communities | Northern Territory communities .«

e W

Co-design and trust iﬁ:i;w:tiﬁhm and Capability building “ou) Shared benefits
Engagement helps align @ Y : Training, participation and £33 ) Well-designed microgrids can
the microgrid with real SISy SOVeErEnty mean i reduce diesel dependence,

more local control over local involvement strengthen

\
E =T — e

community needs, priorities " : maintenance, resilience and | | improve services and keep
: decisions, operations, data
and daily energy uses. aru:l‘ﬁ,lture dﬁelopment. | long-term success. more value in the community.
ll.i_ - n | ] n 1 1] 1 n
@ The strongest microgrid is not only technically stable — it is trusted, community-shaped,
and able to deliver lasting local benefits.
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GRID-FORMING INVERTERS — ’1—- CDU « ERI

Grid-forming inverters: why they matter in weak-grid microgrids

From stable voltage and frequency support to higher renewable integration

1. Voltage and frequency formation

GFM imverters establish voltage and frequency
instead of only fellowing the grid,

e — — e

2. Weak-grid and islanded operation

. They improve stability in remote microgrids
and low-5CR systems such as the NT and
Pacific Islands.

; 3. Renewable integration
] They support higher shares of solar, wind

and storage with better dynamic behaviour,

4. Resilience and black-start capability
They can help restore and stabilise

isolated systems after disturbances.

Y
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3) AC GRID & LOADS |

2) GFM INVERTER [ OSCILLATOR

| metwork

T =i

Stable woltage and frequency

L ] DT source and storage | Sets wnltag-'.* -anl:l fraguency | for the wc-re:-qurl
e f‘\.\‘ - (Gﬁ Key message: in weak grids, the inverter must not only inject power — =3 _..-.\
SRt 3 it must help form and stabilise the grid. =
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GFM DYNAMICS & STABILITY

Islanded mlcrogrlds can use one or many GFM inverters

prradl

il

e—

7 CDU + ERI

At least one source must form voltage and frequency — several GFM units are possible, but only with careful coordination.

Practical rule G

An islandad microgrid needs
at least one source that forms
voltage and frequency.

This source can be:

= giesel [ synchronous generator
# hattery imerter in GFM mode

» rmultiple coordinated GFM imverters
# digsel + GFM combination

A GFL inverter alone cannot
stabilise the grid: it follows an

-

-

(1) One GFM mun-y c.FL
GFM

e

5|mples|: to nunm:{. 1:|I"E||:I!||:.I|
tor small microgrids.

e —_— =
r@ Disgal / s;rnchrnrmu gen-erl!nr w GFL
Diesel/S0

AL Bais

Possible archltectures

(Z) Multiple GFM » optional GFL
GFM

GFM GFL  GFL

Radundancy, scalability am:lp-:wsmnn-g -

» hu't rEI:rI..IH'-I!'E coprdinatwon,

C} Diesel / synchroacus generator + GFM + GF
GFM  GRL

.
=
L

W i

Why multiple GFM need attention

&E-EE-

o T

......... T e L s

5 & & -

GFM wnits must synchrond rathir than competa,
Thiey must share power and remain
dynamicaly stable.

Coordinatsen may wse droop control, virtusl
synchroncas machine, virtual cscilllator control,
ratching control and hisrarchical control.

Protection seftings, tuning. and communication
or communication-less sharing are critical.

it @Q

> ®

Eﬁl‘-ﬂll’ﬂ :ﬂnﬁgﬂf{rm Simgile and nobwrsi: ll'lcﬁ-l-l-l-Ll'SE forms the AC bus. & trangition archifeciure: dlE-:,all,."EE and GFM This &s _C#l —— . difficult.
' reference. while GFL units. foliow, Howiver, the dystem support the AC bus together, whils GFL units One GFM ik B et oF all
remairs diesel-dependent and may Hmit follow. This can improve stability and enable (11 wc:g-sfm i::ﬁ? GFMCHWH ;II:;: ;:: )
mn-mbh purl-n‘lrhl.mn JL bower- n‘iuel np!fﬂtlbﬂ J . arIy ) Singra

conductor; sfability depends on whethar they
synchranase rather that compete

5
J

{E !l At least one source must form the grld the rest may follow or co-form it,

7 i

Key message: The problem is not that multiple GFM inverters are impaossible;

the problem is that their interactions must be designed, tuned and validated.
Cam&'mamp&hasﬂmbﬂdﬁmr dependent; Case 4 better reflects m:mmmwm#ﬂghﬂmwab{a b dle.s&rﬁhndednwagrrds.
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Hydrogen-ready microgrids

i, A
Beyond batteries for long-duration resilience ﬂ*‘
P w1
ﬂ | When renewables scale up, hydrogen enters 5""3’ - "'"j”‘* J
el +
.:' @ . E:z;cr?:larsi*_snui:graﬁrtﬂsg suriplus renewable T ; o . rmmﬂ Unads
ricicy | roge L. f X I Mi id
By [ B | e
"f=5 '\ Hydrogen can provide seasonal or Electrol Hydrogen Fuel Cell B
| [::: . . :
| ~ long-duration storage beyond batteries - =J Sm:age - ﬁl =
| s e
— L '
’ : 5 i e
Fuel ELE|1|5 reconvert hydrogen into i — EMS/E e o !
~—~ electricity on demand 7 ) Management System
@ | Hydrogen-ready microgrids improve resilience, 1 I
autonomy and fuel security in remote communities , L :
- * .|.I| -
ﬁ ‘ Hydrogen does not replace the microgrid — Battery Storage —  Powet flow
i it becomes one controllable subsystem inside it. ity ==~ Control / data flaw
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DARWIN
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GFM DYNAMICS & STABILITY
—

-

o e ’__' CDU + ERI

— 4

From Technologies to Operation: Coordinating GFM, Batteries and Hydrogen

A hydrogen-ready microgrid is not just a set of technologies; it is a coordinated system
where stability, energy balance and community needs must be managed together.

Fast stability layer
GFM inverter + battery

GFM inverter AC bus

™ g

* fast response to disturbances

. b

¢ voltage and frequency formation

» black-start and short-term support

Long-duration resilience layer
Hydrogen system

Spus Electrolyser Fuel cell

renewables
.
—}—'-—}

H; tank

* absorbs surplus renewables
+ stores energy beyond battery duration
s reconverts H, through fuel cells when needed

o

r.f"

T e o e S e e S T

Operational decision layer
EMS / future Al |

g

(E ]
=t
A

€

@

decides when to charge battenes

when to produce hydrogen

when to use fuel cells

= how to reduce diesel and protect reliability

B T T T L T E T T T R R ————

l[ ik L

UNIVERSITY
= AUSTRALIA
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GFM provides the electrical ‘heartbeat’; hydrogen provides long-duration energy
flexibility; Al/EMS provides the intelligence to coordinate both.
Now the question becomes: who coordinates these layers under uncertainty?

This is where Al and digital twins become important.

. S
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A% BRL Why Al for Microgrid Control B

A.' is nnt an option — it is required to control complex, uncertain ond multi-timescale microgrid systems. il

" -

( COMPLEXITY ;’I\., . Al CEIF.UTH'D!. FRAMEWORK (DRL) . WHAT Al BRINGS
- High-dimensional nonlinear system | © Closed-loop interaction between agent and microgrid = Learning-based control
« Multiple energy carmiers and constraints control signals for frequency, b « Adaptive pelicies for
y o . . = woltage, dipasch, chaging. - A z e
= Multi-timescale dynamscs . Microgrid changing conditions
L{::E—ns—rnh-lvh}_ * Handles uncertanty and
s combinatorial action space % + El Il partial abearvakility
Claszical methads face tha ﬁ = Eetter explorateon of
| curse of dimensionality. Wied Battery AC B-n:mﬁ high-dimenskonal actions
E 3 I & |mproved generalization and ;
| UNCERTAINTY d‘"‘b @, robust performance
» Renewable generation variability [} N g e . i B Al learns control strategies .
* Stachastic and intermattent lasds - ) e T % directly from interaction and data.
+ Forecast errors and market uncertainty Observations 4 \
» Companent faults and degradation Trequanay, velings, vats of chargs, - - )l
+ Partal observabiliy of the system e e e Al + DRL IN ACTION ‘l
Future events cannot ba perfectly MICROGRID ECOSYSTEM
. predicted or fully observed, , . - Hotaregeneous assats coerdinated by the controlier = Real-time decisions under uncertainty
' + Safe and constraint-aware control
winal Turbings | Dhoicad Gevianiil O
LIMITS OF CLASSICAL METHODS (1] Fti‘ = -h_h_‘ | _'_':.E* [E e - | » Scalable to large microgrids |«
» Model-dependent and hard to maintain = s Microgrid TR + Integrates forecasting, control
+ Require simplifications and lanearization | % Soker Panels | 4o ooon.e @% Cortroller / TP . E_LE W“"‘L:d | and optimization
. tmmmnrmm{t-;ﬂhmlw EMS J Al _ + Improves resilience, efficiency
+ Podr gentralization 1o undeen f ' and autenomy
+ Limited ability 1o handle race events @ Bathery Semenge |"’ | 'ff:b-# ma.-mu.r.-.u| % sty Geid .
Do not always scale to real | 10pticnal) o M ) From rll.'artwe control to
industrial microgrids. _ fﬁE Microgrid can operate in islanded or grid-connected mode I'Tﬁ intelligent autonomy.

I _:@_ A microgrid with many GFM inverters, batteries and hydrogen assets is a coupled energy sysfem ._.-H We need Al-powered, scalable frameworks '

that both electrical dynamics and
: Al is needed to coordinate fast stability, energy balance and long-duration resilience under v i “T’; i I:mmm B |
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Al, EMS5 & DIGITAL TWIN
i

=
o PHYSICAL MICROGRID

PV, battery, lydrogen,
loads, diesel/GFM, sensors

Digital Twins for Trusted Microgrid Operation

Testing Al decisions virtually before acting on real weak-grid systems

A digital twin connects the physical microgrid, real-time data, simulation models and

Sy

& oaraaver
Measurements: woltage,

frequency, S0C, hydrogen
level, weather, load, faults

A

¥ ey O\

Al decision support, allowing o

o~

2

€) oiGiTaL TwiN MoDEL

Simulation, forecasting,
seenanc testing,
faultfemergency analysis

FAULT

RESILENTE

2 |

f

perators to test decisions before applying them in the field.

Al { EMS
DECISION SUPPORT
Optimsation, dispatch,
ancmaly detection,
predictive maintenance,
operator advice

OFTIMISE
BiSPATCH

1t
b5
BRECOCT
BAINTEMAMCE

-\ﬂ
A DEVEET
~ ANCARALIES

CRERATOH
ADNICE

~,

CDU = ERI

i =
HUMAMN [ COMMUNITY
OPERATOR
Dacision validagion,
kpcal prigritie, safagy
Constraints, commumnity
benafit

0 & B

SAFETY  COuRskEINITY LGCAL

- 2 k. TESToG AMALYES &5 S NT / e e, _\_lﬂ:!ﬂ l:-EH}IT F‘Eu:lil:iﬂ_ e
=
Digital twins make Al trustworthy: they allow forecasting, validation and operator oversight before real-world action.
The digital twin is the safe space where Al decisions are tested before they affect the real microgrid. /\/I.
This prepares the path from Al olgerithms to valideted operation — ond then to REMHART for real-world testing. ~in i

K Sinw
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REMHART: where digital twins meet real microgrid validation

From Al decisions and simulations to safe testing before community deployment

Renewable Energy Microgrid Hub for

e Ap-élied Research ﬂgrmmng t I A a Power quality; voltage,
- ; rpelied facting industry . frequency, THD

Training

f{il REMHART as validation platform [¢% Validation flow € What REMHART validates
REMHART -f\ﬁ.r & GFM control stability
| A real-time /
@ HIL validation ﬂ ﬁ ]?E[ Hydrogen production,
- e S—" % - @I ﬂ storage and fuel-cell
e > ; Al [ EMS / 'rr“rﬂ*hﬂ Fh'ﬁ“:f'l operation
CHE | &, Digital Twin microgrid /
community a Battery and inverter

@ RE M HART deployment - coordination

validation : Measurements —+ model update — improved control
0 a Protection and
fault response
-
oD Ay ,
—= e o7 iy % @ AVEMS decisions under
: listic disturbances
physical . feedbac s

HE velidation © DPACyment ke

.”F e

REMHART is the safe space where future microgrid solutions are tested before they affect real communities.
It de-risks deployment by testing technologies, controls and operating strategies under realistic weak-grid conditions.

S
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Samoa / Uafato: a Pacific community context for resilient microgrids L

Weak grids, diesel dependence, resilience and community benefit — a deployment context that motivates
Al, digital twins and validation work.

Why this context matters RES + hydrogen-chain micregrid architecture

¢ Uafato, Samoa Solar Energry Comversion System
T L
Remote island I .
energy systems =
. ( Ny
in |2

Diesel dependence

and fuel logistics
i = il Col Thoradee el it SyAnem E
Climate resilience ; o gl
and reliability R
! [ Y — | —
Community-centred " =
BsraEoR dd Reforence technical data
P = Solar PY systemc 45 kit DC s Chargs controlier; MPPT, 298% sMficiency

local capacity {é} « Nrvester | charger chissier: 45 KA . mwiwwmf

+ Bakbery bank: 4806 Ah, 48V {in figere} - e SR

W iy ko ] +
» Battory specification n table: 4000 Ab 8 4BV = 1920 gt o o LU OIS
Ei PROJECT ':TFJ_I'IECT“';E: Realization of a "E"""‘ga"e MG “’;d*'t";“t 25 kW to FEASIBILITY STUDY: The feasibility study has been
) power @ small village of about 35 households and composed of RES and completed and is ready for review.

h:.rdrug_en chain.

A Samoa/Uafato shows the type of real Pacific setting where e
— resilient, community-centred microgrid solutions become relevant. —
Projicl Sortet Eartieg
CHARLES -
DARWIN 5= ENERGY AND RESOURCES (R NATHONAL UNIVERSITY *
ﬁ UNIVERSITY W0 jnsTITUTE Ol CIN ! OF SAMOA @USP e

AUSTRALLA S .3- PP I — THE LMIVERSTTY 08 THI .
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= .gen e CHARLES @) ENERGY AND
= OffGrid REMOTE :;:rcl.rwe.l? control and Digital Twin platform @ DARWIN 889 resounces

/ microgrids S AUSTRALIA - |NSTITUTE

riiman £nergy

TURNKEY Al-DRIVEN CONTROL AND

COMSORTIUM PARTHERS
DIGITAL TWIN PLATFORM FOR
2100 kW MICROGRIDS ffG n
. Murdoch
; T : Universit
Adaptive EMS + Digital Twin RO Sy p— -
for off-grid, islanded and sohiiont provides
weak-grid operation PR i
PC"'J* § I Bpiar, Hoeaoe
and hybiid microgeids # P
—— owerCore
REMHART HIL validation peinrgradicasiiors. TRt
to test controdlers, imverter modes, ; : 5 - : 1t energy Tor refmote SommurTis
disturbances and commissioning readiness. - ] o i

CAASIN
‘ | SWIN
.E”d_edge ceTvices MICROGRID QPERATION MODES KEY OUTCOMES _Bl llf'{ “5:'““_ e
synthetic inertia, voltage support, GRID-COMMECTED [WEAK G801 ISLANDED MODE OFF-GAID | STAND-ALOME ETA Pastersplomant aad comlaiinind * NF * TECHHOLDGY

harmonic miligation and faster compliance. amm—
Higher reneveable hosting capacty
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Lirsmr emissions snd sustainalble sohutions
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Al-driven control and Digital Twin platform

ALALIA LENTER for resiient, efficient and sustainable remote microgrids
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HyWATTS - CDU

BENEWa g i rog

iCollaberation between HyWATTS (Berkefey, CA, USA) and Charles Danain Uiniversity = Energy and Rescurces institute

COLLABORATION FOCUS

Joint research and development o advance waler
elecirolyis periormance, duraDility and infegratomn
wilh renewable energy systemns for northarn
Acstrada and inda-Pacific apphcations.
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ADVANGED ELEGTROLYSIS SOLUTIONS

advanced Electralyais
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NGARDARA PROJECT

Al Digital Twin tor Teaching and Research
ER["s role in advancing remate microgrid education and innovation
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(o) Borroloola, Northam Temitory

The Blgardara Community Microgrid Progect is the first utilty-scale First Nabions-led macrogrid
project, designed to reduce dissel usa, lower CO; amissions and bufld community resibence

PROJECT SIGNIFICANCE
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The Ngardara Community Microgrid Project is
the first utility-scale First Nations-led microgrid.

PROJECT OVERVIEW

.

&

o Built ito share Ingrnings snd SUPPOCT REDRCAGoN BEOSS Memole COMmIMUNTe.

COMMUNITY LEA 'H'-'IH""%HIF‘ .éu‘uilj Kb

EMERGY AND
RESOURCES
INSTITUTE
ER

JOWLEDGE SHARING

—~ (it e
- )- % -+ | Oy
il ) ‘.._.I‘ !I.
Sclar PY Battery Storege | Grid-connached Diesel
2. 1MW DC 1.8 MW/ o enisting dependance today |
Singhe-#ds 6.2 MWh Borroicola ~B7°
. netvwork .
fracking anmay BESS of electricity

Proudty funded by

ARENA

.._|_="..,_-r - i
| | § e

Commumnity-lod Supparted by

Firgt Mations-isd ARENA
Co-psirating with Ovigingl Power
OeLY CARTr a5 lead manager

ERI'S ROLE: Al DIGITAL TWIN FUOR TEACHING AND RESEARCH




PACIFIC COLLABORATION
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CDU +« ERI

> Pacific Partnership Projects: PaSCap-AFRAN & PacDigiTwin

Capacity Building, Digital Innovation and Clean Energy in the Pacific

PaSCap-AFRAN

Pacific Sciences de |a Durabilite Capacity Building

Partners
" ﬁ l:.'-lrmﬁil.Eﬁ-
& AFRAM [ s UNIVERSITY
‘ AUSTRALIA
# iCharles Darwin University (COU § ERT) ERI
‘ # LUniversité de b Mouvelle-Calidonie [LUNC) s
» University of the South Pacific (USE) Unc ?USP

THE | NYERSITY OF

UNIVERSITE
ks di THE SOAUTH P IFK

| @ Objectives
s Bidld capacity in sistsinability sciences across the Pacific.

= Strengthen Australia-France=Pacific collaboration.
‘ = Deliver hybrid werkshops, public engagement, and an intensive course.
* Support the Master in “Scences de la Durabilité™ st UNC

9 CDU/ERI Role
® | pad coardinator.

& Provide echnical lasdership on microgrids and sustainable enermy systems.
‘ ® Cirganise hybrid workshops and training activities,

PacDigiTwin
Pacific Digital Twin for Hydrogen-Powered Microgrid Resilience
and Clean Energ

(L

Partners
# LUniversity of the South Pacific " o — mu.m._Eg
(USP, lead) ?USP @ omersy UPF
& Charles Daswin University THE UNTVERSITY OF = AUSTRALIA UMIVERSTE
(CDU 7 ERT) Tk UFH PALTRN ERI DL LA FOLYRESHT FRARGARE

# Université de la Polynésie
Frangaise (UPF)

Objectives

® Dovelop a modular digital twin platfom for Pecfic islind microgrids.

& Pilot the system on the Tamwa hybesd solar-diesed =hydrogen microgrid

& Infegrate &l for predective masntenance, disgnostics, and energy scheduoling

s Reduce diesel dependence and improwe resilience. sustadnabilty, and ocal capacity.
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@ From capacity building to digital twins, these Pacific partnerships strengthen regional skills,

clean energy innavation, and resilient microgrid deployment.
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Cybersecurity for NT Weak-Grid Microgrids

Survey Research and PhD Thesis Development

® Survey article on cyber-attack detection
in smart grids

® Focus: methods, challenges, datasets,
and ftuture directions

® Covers FDIA, DDoS5, adversarial attacks,
APTs, and multi-layer threats

® Provides benchmark-dataset analysis
and evaluation metrics
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If attacked: ‘

Yerwasursd % Yepocied are classified

F{t) = Yensusiwed = Yerpected

& PhD by Vigneshwaran on cyber-attack detection in microgrids
® Focus on NT remote and weak-grid microgrids
e RO sensing-layer FDIA detection
® RO2Z: hybrid-layer attack recognition
® RO3: optimized and robust detection frameworks
® Physics-informed detection for GFM weak-grid microgrids (SCR =1, 2, 3)
-~ -, 9
FDIA targets Residuals Al models
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ol
[ u From survey to thesis: building cyber-resilient microgrids for remote NT communities J
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AFRAN APERO SCIENTIFIQUE
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% @ From projects to services
['i] : Treat microgrids as long-term

e community energy services, not
one-off infrastructure installations.

9 Validated deployment

o
IVi: Require feasibility studies, load assessment,
"""Q system sizing, protection design, digital
simulation and experimental validation
before deployment.

€ Local capability building

Fund workforce pathways for local
technicians, operators, Indigenous
rangers and community enerqgy
champions.

5 and

Policy pathways for resilient communit

Microgrid policy should connect i

CDU = ERI

y microgrids
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€ Community benefit and ownership

support governance models that
strengthen local participation, employment,
benefit-sharing and energy sovereignty.

G Weak-grid readiness

Develop clear requirements for grid-forming
inverters, islanded operation, interoperability,
protection, resilience and cybersecurity.

@ Energy for livelihoods

Design systems around real needs: lower
costs, refrigeration, water, schools, health,
communications, emergency response
and small enterprise.

Microgrids support these SDGs e
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AFRAN APERO SCIENTIFIQUE
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Conclusion & Acknowledgements

From technical innovation to community-centred resilient energy futures

SEY measfges : Comuwnity centred patms

Remote and weak-grid regions in the Pacific and

Northern Australia face commeon pressures: diesel Support livelihoods and essential services through
depandence, scattered loads, low inertia and more reliable, affordable electricity.

remnewable variability.

Microgrids are not only an engineering solution, Build local capability, workforce skills and

Bt a pathway to IL‘.E.' afferdability and Icrr‘lg -term ﬂF,'J-EfEitiCII'Im confidence.
stronger local energy decisions,

The next frontier is smarter systems: Al-enhanced Advance renewable and hydrogen microgrids

management, digital twins and exparimeaental with better sizing, contral and validation
validation, 2 p Ll ] 3.

REMHART provides a bridge from modeiling to Strengthen France-Australia-Pacific collaboration

real-world testing, training and deployment around modelling, control, Al and demonstration.
support,
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What's next?
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