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Wide-area EMT Modelling of TSO Transmission
Networks for Converter-Dominated Power Systems:

Global Experience, Computational Advances, and Emerging Grid Challenges
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@ZD» When the grid oscillates at 8 Hz T

Severe voltage disturbances on the GB transmission system — North of Scotland, 24 August 2021

@ THE EVENT 400 kV system voltage — key location, North of Scotland 24 August 2021
Severe voltage disturbances recorded on the 430 - 1 2
400 kV transmission system, centred in the 420 -
North of Scotland. 410 -
400 -
Zz 390 -
380 -
0 THE SIGNATURE 270 -
Sustained voltage oscillations at = 8 Hz, 360 -
reaching £35 kV — roughly 9% of nominal S S — . ; . . . — .
voltage. 04:50 04:55 05:00 05:05 05:10 05:15 05:20 05:25
Disturbance episode 1 (zoom) — episode 2 shows the same signhature
e THE PATTERN P R =1
430 sustained oscillation = 8'Az
Two episodes of 20—-25 seconds, ~30 minutes 410 -
apart — a persistent interaction, not a one-off Z g;’g 1 a5 0
transient. SN iniuinde uindniedntuintelebeintuinl iutueteieteietuindeioiudul uatuiufo el bty butel st sbeboh.) iintbutntenbnlniudnteds lntelntelntuintuintiebly Ininiuinty
04:51:30 04:51:35 04:51:40 04:51:45 04:51:50 04:51:55 04:52:00

THE IMPLICATION
Events like this have made large-scale EMT modelling and studies essential.

01 Beyond RMS validity 02 Wide-area, OEM-level detail 03 From niche to mandate

~8 Hz converter-control interactions sit outside phasor-domain Root-cause and mitigation studies demand EMT models Grid codes now require EMT model provision (GB GC0141) —
assumptions — only EMT simulation reproduces this behaviour. spanning wide network areas, with vendor control replicas. wide-area EMT screening is core planning practice.




‘m Recent Examples of Industry-Wide EMT pscad.com

P(/'Jbiréaétg models delivered with TSOs and system operators Powered by Manitoba Hydro International Ltd.

£
‘ Example 1 National Grid — Transmission Owners’ Tools for EMT Modelling

e | Example 2 Red Eléctrica — Grid-Forming VSC HVDC Operation in the Balearic Islands

| Example 3 Energinet — Danish Grid EMT System



Advanced Large Scale EMT Model pscad.com

Powered by Manitoba Hydro International Ltd.

of Great Britain System
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H B8 SUMMARY
This paper presents the development, validation, and operational deployment of a large-scale
o Wloro e y clectromagnetic transient (EMT) model of the Scottish transmission sys to support
D5 planning, operability, and Grid Code compliance studies under high inverter-based resource
TR i S w TI' ]T (IBR) penetration. The contributions of this work include: (i) scalable network partitioning and
Ii r 3 ﬁ (ohi] parallel execution strategies enabling 20s wide-area EMT simulations within planning
wond3ts (G0 g o ’ timy (if) robust integration of multiple vendor-specific EMT models using staged
RaaUICI' g = I initialisation and multi-rate simulation: and (iii) applic: of the model to system-level
o ”;‘ﬁ ( NG7 stability, compliance, and impedance-based oscillation screening studies. Practical lessons
_‘_I K| Tr learned from model conversion, validation, performance optimisation, and operational use are

provided to support other transmission system operators developing network-scale EMT

c2 Y capability.
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Full National Grid segmented into 8 zones

National Grid EMT Model. All 8 zones are
connected via PNI




) PSCAD_

50,000-bus

PLANNING NETWORK

200 GENERATION ASSETS

200+ conventional generators and
40+ converter-connected devices.

Overview of the System pscad.com

GB transmission network — from 30,000-bus RMS case to wide-area EMT model

Powered by Manitoba Hydro International Ltd.

[1-400 kV

VOLTAGE LEVELS

Distribution voltages through to the
highest transmission voltages.

60 MODEL SEGMENTS

The network case and the vendor
models sit In separate project cases.
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@System Model Features and Capabilities pscad.com

Tools and automation developed to support large-scale EMT studies

Incorporates vendor models with unique time steps.

Wide Area
Additional
o Options
Re-initialization

Automatic re-initialization of PSCAD from PSS®E for various dispatch conditions.

Edge
Message

Post-processing
Evaluation of simulation results for detailed insight. KEY POINTS

® Built-in capabilities reduce manual effort and
improve study efficiency.

R Automated reporting ® Supports repeatable, well-documented
Full impact assessment with automated report generation. simulation studies.

Contingency handling
Automated application of contingencies.

® Compatible with the PSCAD V5 (PNI) platform.

Simulation speed
A 30-second network simulation runs in approximately 10 minutes (V5.1).



Powered by Manitoba Hydro International Ltd.

__ PSCAD _ Steady-State Validation Results ~ pscad.com

Power flow & short-circuit comparison — PSCAD™/EMTDC™ vs. PowerFactory

POWER FLOW COMPARISON
Active & reactive power at 400 kV (at POI)

Voltage Active Power (MW) Reactive Power (MVAr) POWER FLOW

GOOD AGREEMENT
level (kV) PowerFactory PSCAD PowerFactory PSCAD

Branch A 400 -200 -198 Max. active-power difference 4 MW (0.3%)
Branch B 400 1317 1321 44 47 Max. reactive-power difference 2 MVAr
Branch C 400 483 481 =7 -8 (1.0%)

Branch D 400 -330 -331 48 48

SHORT-CIRCUIT COMPARISON

3-phase fault current (symmetrical RMS)

voltae SHORT CIRCUIT

Location
GOOD AGREEMENT

Station A 400 24.0 24.6 2.4% Max. current difference 1.0 kA (3.3%)
NGl Station B 400 19.9 20.2 0.3 1.5% All differences within +3.5%

Station C 400 23.6 23.8 0.2 0.8%

Station D 400 31.8 31.8 0.0 0.0%

Station E 400 31.0 30.8 0.2 0.6%
NG2 Station F 400 39.2 40.2 1.0 2.5%

Station G 400 23.5 24.3 0.8 3.3%

These results confirm the accuracy of the network-data conversion and model representation in PSCAD™/EMTDC™, giving confidence in the subsequent dynamic studies performed

on the full EMT model.
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‘m Dynamic plant Model Benchmarking pscad.com

Machine-level controls benchmarked component-by-component

1 - UEL AND OEL

Mod_6_BANK

EiC
Vol |
I

v )
Tap_T&0 Tap_TGE2

Terminal_&0 Termrinal_&2

Three machine banks behind unit transformers, connected at POI_BUS

2 - EXCITER

3 - PROTECTION & MEASURING

.....



Dynamic Plant Model Benchmarking pscad.com
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SMIB tests for fault and governor response, supported by field measurement validation

n Controlled SMIB validation n Field measurement validation
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Field test traces vs PSCAD response

+0.1 pu P . Step Change validates GOV active-power response Confirms plant-level voltage, current and control behaviour under measured disturbances.
Active 30'._\'er ] I Active Power
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Prove each generator and controller model behaves consistently with RMS and measured data before integration into the wide-area EMT system model.
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@ Automated Model Quality and pscad.com

Dynamic Response Testing

SMIB grid Automated test suite
MQT automation drives the grid source through the full disturbance sweep at the POC. Cases are built from one base case, run in parallel and exported.
o

# DMAT — run full MQDRT suite
for test in suite: # 34 tests

case =build(base, test)
POC run_parallel(case) # PSCAD xN

MQT AUTOMATION export(case, ["csv","pkl"])

- g,

o

/\/\/vwv\_. TEST QUEUE 27 / 34 complete
: —=
R+jXline ' GRID T09  Voltage ste

IBR PLANT Transformer '\~ _6kz SOR3HRTS ) g P v passed
PV - Wind - BESS T17 Frequency response v passed
T21 Power set-point step J passed
T23 3¢ fault ride-through e running

T31 LV current injection

Sweep: 3¢ & unbalanced Voltage steps Frequency ramps 4 Hz/s
faults

SCR/ X/R sweeps phase jump



@ Integrating Renewable Energy into Wide Area Networks pscad.com

Seamless hand-over of vendor-specific IBR models via a virtual source Powered by Manitoba Hydro International Ltd.

STAGE 1 - INITIALISATION t< Tintegration STAGE 2 - INTEGRATION t2 Tintegration
VENDOR-SPECIFIC MODEL VENDOR-SPECIFIC MODEL
P,Q,V P,QV
S 1 Wide-area S 1 Wide-area
@ s1 network Y Q;C network

520\ » SZI

P> P>
V> S3 V> S3

IBR Virtual source IBR
Vendor model initialises against a virtual source while the system source Switches swap at the integration time — the vendor model takes over
supplies the network. supplying the network.
@ S — system voltage source <] IBR — inverter-based resource oo S1-S3 —switches Virtual source () Wide-area network

—> P, Q,V— measurements



@ BO u n d a ry Se I ECtio n & Red u Ctio n Powered by Manitoba Hydroplftgrangi.o(r?acl)ll_;?.

Two analytical methods for a defensible EMT study boundary

1. Voltage-dip screening

Apply a three-phase fault at the point of interconnection (POI) and compute residual voltages across the
network. Buses whose residual voltage falls below the threshold — typically 0.90 p.u. — define the radial extent
of the EMT study area: an analytically derived boundary for fault-ride-through and protection screening.

2. Harmonic impedance reduction

Starting from the POI, expand the retained network level by level, re-scanning the harmonic impedance against
the full-network reference at each step. The automation stops once the reduced scan meets the prescribed
impedance-fidelity criterion — the smallest study area that preserves the frequency-dependent behaviour

seen at the POI.

The study boundary is set by measurable, repeatable evidence — not engineering judgem



&I Boundary Selection & Reduction pscad.com

Powered by Manitoba Hydro International Ltd.
Based on voltage-dip screening

Output of the voltage-dip script: the red heatmap highlights buses whose residual voltage falls below the chosen threshold — these define the radial extent of the
EMT study area.

P APPLY FAULT

13 buses

Critical study area identified via voltage-dip heatmap
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2" PSCAD Boundary Selection & Reduction pscad.com
Harmonic Impedance Reduction
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@ OptlmIZIng the Natlonal Grld For PraCtlcaI SpeEd Powered by Manitoba Hydro International Ltd.

With a significant number of HVDC links and offshore wind farms

Network zones
England & Wales EMT network model, partitioned for
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HVDC links — interconnectors & embedded
schemes
Both LCC and MMC technology, including offshore
HVDC-connected wind farms. Average and detailed
models; time-steps set per NESO requirements.

TIEINGEDC
A VB EVBET) T

Tritw Knell WTG [
514 MW

FaceBank WITG i
L5 MW

Lincomshirs WIG
1E MW

3 I Dudgea WTE 5
400 MW

Ext Anglia IWTG
=850 AW ﬂ

Creater Cabbard WTG [
300 MW ﬂ

2 8 Offshore wind farms — mostly AC-connected

A subset DC-connected via HVDC schemes, with . =l . Sy =
STATCOMs at key nodes. = [lfe] S ;;..-';-:.-'-?i Rasat 0y T

ERITSEDHVIC
LCC +L00-100 MW

Te. |
:::::::::::

Dynamic models developed to NESO requirements and tested against GB
Grid Code stability, FRT and dynamic-performance criteria.




@ High Performance Computer and Parallelization

pscad.com

Powered by Manitoba Hydro International Ltd.

AMD RYZEN" THREADRIPPER™ PRO

e Cores: one physical core per zone; hyper-threading off.
® Machine: a 64-core, 256 GB workstation — a single {0}  Processor e
maChIne beats CIUSterS' CORES / THREADS 96 Cores (Threads 193]
. [ PROCESS0R STATUS ON
e Scale-up: RDMA interconnects only for very large O e
(>64-network) cases. 7Y BASE CLOCK 2.5 GHz {146 in)
ﬁ‘ﬂ MAX BOOST CLOCK Lp to 5.1 GHz
L3 CACHE ILAME Thrkain
HPC GUIDANCE
e At least 64 physical cores @ e o
e Disable SMT / hyper-threading

e High-bandwidth memory & disk I/O

96 CORES UP TO
1492 THREADS 51 GHz

JH4AME
L3 CACHE

Ty --""'--. A6 cm
(1B3 in]

HPC Guidance:

e at least 264 physical cores
e Disable SMT/hyper-threading
e High-bandwidth memory & disk I/0



@ Full 16-Zone Grid with All IBRs pscad.com

Initial Runtime Powered by Manitoba Hydro International Ltd.

® 16-zone “30,000 bus original power factory model” of National Grid EMT model with all 12 HVDC links +
28 offshore wind farms integrated. Total of 56 PSCAD Project cases.

® TSO target runtime for practical wide-area EMT studies: = 20 minutes .

% Large-Scale EMT Model of the GB Transmission System
with 40 Detailed IBR Models

PSCAD Runtime Comparison — 20 Second Simulation

Actual runtime: 16-zone + all-IBR runtime . 2D SagavAS R IGEar EmA U Pyl

DoggerBankB_WF

DoggerBankC_WF  §

DoggerBankA_WF = 2 —
NORTHSEALINK_VSC

PSCAD V5.0.2 PSCAD V5.1 IFA2_VSC

NECONNECT_VSC

VIKING_VSC @ = A BOTTLENECK CASES
- - — N
~ ~ ELECLINK_VSC & . Runtime ext{eeds
1 h 32 m I n 1 h 07 m I n NEMO_VSC target (20 minutes)
EIRGRID_VSC

GRIDLINK_VSC
GREENLINK_VSC |8

NGET (Integrated-16 parts) (& i 4—‘ NETWORK SPEED BENCHMARK
Heysham_WF = = 16-part network model (20 second simulation)
Walpole_WF
EastAnglia13_WF
Walney34_WF §
Killingholme_WF |mm——
A BOTTLENECK i
Dudgeon_WF
BurboBank_WF |=
Gwnty YMor WF |==

HVDC-connected offshore wind farms and several WestofDuddon_WF

TritonKnoll_WF |e==™

Bl PSCADS5.0.2

Rampion_WF | El PSCADS5.1

VSC-HVDC links are the slowest models — driven by GreaterGabbard_WF | et . .
BRINTED_LCC arget Runtime (20 min)
10 ps time-steps and detailed switching control. R |
0 20 40 60 80 100

Target Runtime Time (Minutes)
(20 min)




Final Runtime Improvement Summary

pscad.com
Powered by Manitoba Hydro International Ltd.

56 PSCAD cases (16 Network zones + 40 IBRs) run in parallel — one per physical core

BASELINE

with all IBRs (no sectionalisation)

~92 min

56 PSCAD cases (16 Network + 40
IBRs)

OPTIMISED CASE

slow IBRs sectionalised, or switched
to average (non-switching) models

~22 min

full 16-zone grid, slow offshore
HVDC connected windfarm was
segmented

time (min)

Total Runtime Comparison — 20 s simulation

~92 min

~22 min

16 zones + 16 zones +
integrated IBRs (no integrated IBRs
sectionalisation) (optimised)
. Baseline (all IBRs integrated) B Optimised (sectionalised or average models)



Grid Connection Simulation Tool (Grid Connect X) pscad.com
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) PSCAD_

Full grid impact studies without visibility of confidential network data

EXTERNAL USER A PSCAD GRID CONNECT X

® Sharmg EMT models is constrained by vendor - developer - consultant the System Operator's network environment

confidentiality — a shareable version is

hard to produce, even though the Grid Code
requires one.

Client workstation

The cloud-based tool lets external users
run EMT studies over a WAN without Vendor's plant model
accessing confidential network data.

Wide-area grid impact

External users execute cases and save study results
® wide-area study results — no visibility or
export of the wider-network model.

o G ° SECURE GATEWAY

existing dynamic plant models

Wide-area EMT model

network model data — no visibility, no export

@

8 ONE-WAY ACCESS

Third-party vendors connect and run full grid impact Vendor sees only their POC —

studies — the wide-area model never leaves the cloud. @ the network section granted
by the System Operalor




RMS-EMT Co-Simulation

Coupled phasor-domain and electromagnetic-transient simulation

CO-SIMULATION INTERFACE

imerface bus

' A
RMS PLATFORMS
PowerFactory [ PSS*E 1
Phasor domain - fundamental frequency
E '-_-h""‘-ﬁ... E nterface bus
| ] élj “—0
II e |I — |
\ '| |
'|I |
| e
III II | _F_'___-\.\_\_\_\_H
T " | R'O
WIDE-AREA AC NETWORK
RMS simulation ) VsB &
J/

O

pscad.com
Powered by Manitoba Hydro International Ltd.

EMT PLATFORM

I exchanged at the AC interface buses every 4t

| Pscap™ |
Electromagnetic transients - ps time-step
DC
M
(1= on
")
e N 2

DETAILED HVDC LINK (OEM MODEL)

EMT simulation

ey . Yo |
NVsierm., wind |

W e



Oscillation Risk in IBR-Dominated Grids pscad.com

g / 4 / ; / Powered by Manitoba Hydro International Ltd.
Oscillation assessment is becoming part of the grid-connection process

Guidance on Oscillation

o . : : ) : :
Increasing penetration of inverter-based resources is creating new B e e

oscillatory-stability challenges for transmission system operators.

® Oscillation assessments are increasingly required as part of the grid-
connection process.

NESQO’s 2025 guidance formalises the assessment approach in Great
Britain and may provide a reference for other system operators.

Dynamic frequency scanning supports early identification of
poorly damped modes and potential control interactions.
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IBR-rich grid

high penetration of inverter-based resources

\

Oscillation risk
control interactions & sub-synchronous oscillations

V

Small-signal study
impedance-based stability screening

\

Dynamic Frequency Scan

built-in PSCAD tool - Z/Y scanning at the PCC

VALUE

A quantifiable measure of oscillatory
stability margins for TSOs in IBR-rich grids.

Sweep 0 — 500 Hz

Dynamic Frequency Scanning in EMT
PSCAD’s frequency scan tool

Full Indepance Scanning (3 Phast

- Configuration
|- 181 Group Measurement Setiing
{~2nd Group Measurement Sefing

I Monitors

pscad.com

Powered by Manitoba Hydro International Ltd.

€]

Ell=see
~ 1. General

Name

System Frequency

Base Voltage (L-L,RMS) [kV]

Multiple Groups of Measurement?

Stop Simulation when Scan Finishes?
~ 2. Disturbance Generation

Output Domain

Disturbance Type

Ramp up Time [s]

Disturbance Magnitude [% of Base Violtage]
~ 3. Frequency Range Setting

Minimum Frequency [Hz]

Maximum Frequency [Hz]

Frequency Increment [Hz]

Number of Frequency for Each Injection Set
v 4, Scanning Time Setting

Time to Start Scanning [s]

Time to Sample Impedance Calculation [s]

Stop Simulation when Scan Finishes?

Type=Choice, Symbol=EnableStop, Return Value=1

Cancel

Impedance scan at the PCC

PCC

50

33.0

Yes, 2 groups
Yes

Traditional +- Domain
Schroeder Multisne

0.1

0.5

1.0
100
1.0
5

2
5

! MMC ¢ Veee Network !
N R T !
e (D | g ol )
i Vige ! b i Zoc = I : 0.0 ~ 200.0 Hz
| Zyye = : ! ac i
| Iyme = — ! 3-Phase
Z[Y Scanning
3-phase Z / Y scanning dgq0 & sequence domains Schroeder multisine disturbance



@ Post-Scan Stability Analysis in EMT

Scanning Plotter Tool — analysis available directly from frequency-scan results

pscad.com

Powered by Manitoba Hydro International Ltd.

Bode Plots
Evaluate gain and phase margins for IBR
interconnections.

n Impedance vs Frequency

Detect negative-impedance regions across the
scanned range.

Nyquist Plots

Predict stability from encirclement of -1 + jO.

B [ ]
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» PSCAD Stability Analysis [Bode Plat) PSCAD Stability Analysis (Myquist Plot)
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and operating points

A clear view of oscillatory
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connections before grid integration

stability margins



Sub-synchronous Assessment of a 40 MW BESS
using PSCAD’s Frequency Scanning Tool

PSCAD MODEL (SLD)
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Powered by Manitoba Hydro International Ltd.

FREQUENCY SCANNING ASSESSMENT OUTPUTS

1. PLANT-SIDE d-AXIS IMPEDANCE

(a) Maximum export

== Z(u)
&~ Nogative

300 400

10 100 200 500
Frequency (Hz)
—o= Dag[Zlhal]
10 100 200 300 400 500
Frequency (Hz)

100
10
14
0.1
0.01

(b) Maximum import

—= Zii)
8- Nogative
.
10 100 200 00 400 500
Frequency (Hz)
== DeglZ{wil]

:

200 300
Frequency (Hz)

10 100 400 500

Red markers indicate frequency ranges where the real part of impedance is negative.

K fe. ?
L ,i‘ e i. i _i - ‘-’ {a) Small-signal voltage-magnitude injection
Active power - PoC
42 415
gN z 40
- - £ 3w P . £ wo
38 395
4@ Voltage magnitude - PaC

8 1.02 1010
= 1.0 — 1,005
F+ B | !+ El/ _3.__ 1.00 H'.-— = -?—"-1 1.000
T il - 7 o Bt 0.59 0985
il o bt | et el e | - Frequency - PoC -
E 50.0 W E 50.0
40 MW OEM BESS plant model with PPC a6 s

0 100 200 300 400 500 60O

Original PSCAD SLD retained Time (s)

(b) Active frequency scan

Active power - PoC

Vaoltage magnitude - PoC
Frequency - PaC
a 100 200 300 400 500 €00
Time (s)

Representative time-domain responses during small-signal injection and frequency scan.

Indicators remain outside the critical region

° No interaction with torsional modes in the scanned range

2. EIGENVALUE BODE PLOTS (Lg(w))
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Eigenvalue Bode plots of the plant-grid minor-loop gain.
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3. TIME-DOMAIN RESPONSE AT MAXIMUM EXPORT 4, EIGENVALUE NYQUIST TRAJECTORIES (Lg(w))

(b) Maximum import
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Dashed circle highlights the neighbourhood of the critical point (=1, jO).

o Low SSI risk for studied operating conditions



Al Data Centers impacting lifetime pscad.com
@ Of nea rby Tu rbine Generators Powered by Manitoba Hydro International Ltd.

AI COMPUTE LOAD TURBINE-GENERATOR SHAFT

TORSIONAL TWIST

4
Compute
—>
HP 155 LPA LPB GEN EXC

Rest
WHERE THEY ARE GOING WHAT IS AT STAKE WHY IT GOES UNNOTICED
Right next to power stations A large share of UK nuclear Nothing measures it today
Data centres connect where the grid is strong Large nuclear and thermal machines run for Fatigue life is spent quietly. It surfaces years
— which is exactly where the big machines decades — and shaft life, once spent, cannot later as an inspection finding, not as an alarm.

already sit. be put back.




¢ pscad.com
@ The Ioad moves; and the Shaft paVS for it Powered by Manitoba Hydro International Ltd.

1 - LOAD SWINGS 2 - EACH MACHINE TAKES 3 + MAGNIFIED AT 4 + SHAFT STRESS
A SHARE RESONANCE
SHARES SUM TO0 1

0.1-1 HZ - 5-50 HZ TORSIONAL MODES SAFE LIMIT
m NW
@ 5 55 HZ
A DATA CENTRE PULSES SHARED BETWEEN MACHINES RESONANCE MAGNIFIES IT THE SHAFT FEELS IT
SIZE OF THE LOAD SWING 14%
Shaft life intact

Past a certain swing the stress crosses the safe limit and the shaft starts consuming fatigue life.
Finding where that limit sits, for a real machine on a real network, is the work.
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exampiezl EMT model of the Balearic Power System

Grid-forming VSC HVDC operation in the Balearic Islands

VSC-HVDC 2x200 MW BES5: 50 MW
. 132 kV AC p—"

S 100 ."‘I"-".'F«__

/

,.f.

/
/" 132KV A

1100 MVA

sCValldurgent 220 kv
1x100 MVA

LCC-HVDC 2x200 MW

b SC Llubi 220 kv

&~
~" SCSanta Ponsa 220 ky 2100 MVA

7 2x100 MVA
N4 ——— LCC-HVDC
<
BESS: 90 MW o+ ,f@‘% VSC-HVDC
g L B oBess
5

/ Synchronous Condenser (SC)

b
I0kVACN | 132 kVAC
N&17 MVANY ' 2x50 MVA

New 2x200 MW VSC-HVDC link Synchronous condensers BESS 90 + 50 MW Fully integrated in EMT

Work based on collaboration with Red Eléctrica — acknowledgment of joint efforts with the Spanish TSO.

cigre
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Paper |ID: 10624
B4 - DC SYSTEMS & POWER ELECTRONICS
P33 New technologies and concepts of DC and FACTS enabling energy
transition

Development of an EMT model of the Balearic power system

Yousel FIPELZADEH Diarshana MUTHUMUNI Farid MOSALLAT
MHI MHI
Uk Canada Canada
ypipelzadeh @ mhbi.ca il i Earilmeos o gailoom
Javier RENEIM}* Hilvia SANZ VERDUGO Antonio CORDON
R Eléctrica - Rededa Red Eléctrica - Hedeta Rl Elécirica - Redeia
Spain Spain Spain
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SUMMARY

The Babearic Islands are staving to achieve 100% repewable energy, which poses new challenges in
operating the power system securely and reliably. With a higher inegration of inverter-based resources
(TBR<) and a reduced presence of conventional synchronous generators, the sysiem strength, particularly
slyiart circuit levels, becomes weaker and moee susceptible o diswrbances; and the otal inenia of the
system becomes lower, Technology enablers are planned 1o achisve energy transition in the Balearic
power ayatem: a new 20200 MW VSC-HYDC link (bipole with metallic rewrn), Synchronous
Compensstors (5C) and Banery Energy Storage Svelems (BESS), as fully-imtegrsted  netwaork
components, Detpiled ElectroMagnetic Transient (EMT) simuolation studies moy be needed to analyse
stability of the system, due 1o the high amounts of power-electronics devices in the system. This paper
describes the implementation of an EMT mosdel of the Balearc power system.

EKEYWORDS

Eleciromagmetic mansiem (EMT) Root-Mean .‘\'L||.|:'.r|' (BEMS) simulation, [T syslem stabiliny,
HVDC, voltoge source converter { V3C), inverier-based rescurces (IBR), High Performance Computing
(HPC), renewable energy, grid-forming.



@ Exampiezll Balearic Power System — Wide-Area EMT Network pscad.com

Full island network in PSCAD — Mallorca, Menorca, Ibiza and Formentera Powered by Manitoba Hydro International Ltd.
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sxaveezl Balearic Islands — Wide-Area Model Fidelity pscad.com

/ { Iy / Powered by Manitoba Hydro International Ltd.
Island grid with a significant share of inverter-based resources

D protection & load-shedding devices

Load Load Load . .
y Loa oa oa 0] O e} O
1 1 1
. . . Transmission line ports Prot. relay Prot. relay Transmission line ports
~a 1 .
-~ ~ N : ‘ , L
Load-shedding relay ~ -_
Synchronous condenser Synchronous generator DER Solar PV BESS

Typical substation layouts — synchronous machines, DER, solar PV, BESS, with protection relays and load shedding represented

MODEL FIDELITY For islands and weak grids, wide-area EMT models must include load shedding, generator protection and the full inverter

IS CRITICAL fleet . At this level of detail, the Balearic model closely reproduced real system incidents — including islanding events.




EXAMPLE 3

System-Level EMT Studies of Danish System pscad.com

Powered by Manitoba Hydro International Ltd.
Automated PDT-to-EMT study environment for the Danish transmission system

2024 Paris Session

11639

C4 Power System Technical Performance

P31 - Power System Dynamic Analysis in the Energy Transition:
Challenges, Opportunities and Advances

THE DANISH POWER SYSTEM

Enabling System-Level EMT Studies of Danish Power Systems

Yicheng LIAO#* Lisng LU Jun Bum KWOXN Nan QIN
Energinet
Denmark
{YLL LLU, JKW, NA(Q)Y @ energinet.dk

Dharshana MUTHUMUNI Yousel PIPELZADEH Karl DIRKS
Power Systems Technology Centre
Canada

[dharshans, ypipelzadeh, kdirks | @ mhica

SUMMARY

The need of performing EMT swdies has been significantly increased for power system stabiliy
nssessment, os more power electronics interfuced devices are integrated to the power system along the
green transition. To handle future system stability challenges, the Danish T30 has developed its
Electromagnetic Transtent (EMT) power system network 1o enable system-level EMT studies since
2021, The developed approach includes an avtomated data conversion process from o Phasor-Domain
Transient (PDT) study environment o an EMT study environment and an sutomated EMT simulation
rocess, such that it maintaing the u.|\'u||l;l_|g_\e of uhi:ll_l" the Exi:\tin]; PO ool for data managemenl and

NEW OFFSHORE WIND FARMS

5Y IS . . the advantage of imegrating vendor-specific models in an EMT tool for studies. Some system-level
@ ENERGY ISLAND e ¢ study functions have also been developed in the EMT ool 1o ease the studies.
o ONSHORE CONNECTIONS, ALTERNATIVES Through o Few vears of development efforts and study experiences, the EMT study environment has

been verified against o power system incident in 2020 and been used for a reinvestment study in 2028,
based on the eastern par of the Danish ransmission system (DK2 ). The DE2 2020 incident siudy reveals
that the EMT shudies can provide more scourate response (o predhict the cascide system evenis inextreme
grid conditions while the PDT studies connot, and the DEK2 2028 reinvestment study reveals that EMT
suchies can predict additional converer-driven oscillation and stability issees inoweak gid scenanos,
The EMT study environment has thus been foreseen to provide an invaluable platform o future power
sysiem stability analysis and manogement.

Al the end, several development challenges amd prospects have been discussed, and the polential
applications of system-level EMT studies from o TSO perspective have been recommendbed,

System-level EMT since 2021 Automated PDT — EMT conversion Verified against 2020 incident DK2 2028 reinvestment study
KEYWORDS

Green transitbon, power electronics, electromagnetic transient (EMT) spody, plasor-domain iransient
(PDT) study, transmission power system, stability

Work based on collaboration with Energinet — acknowledgment of joint efforts with the Danish TSO.



EXAMPLE 3

@ System-Level EMT Studies of Danish System pscad.com

Powered by Manitoba Hydro International Ltd.
Automated PDT-to-EMT study environment for the Danish transmission system

DK1 and DK2
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Vendor  Total PNI Simulation - - "
models  simulation time (10sec) Il Oscillation at voltage (c.a. 6 Hz)
DK1 40 ea 45 PNI 16 min 1. = »

(4-5 subnet)

Example : DK2 system level EMT model | pk2 40-50ea  47-57PNI 17 min Example : Technical challenges (oscillation) observed
(7 subnet) in one of System EMT simulations in DK2




Dr Yousef Pipelzadeh

Director of European Operations
ypipelzadeh@mbhi.ca
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CIGRE NGN Forum

Quo vadis

Konstantin Papailiou
CIGRE President

2026 CIGRE Paris Session




CIGRE NGN Forum

Conor Mulholland
Chair of CIGRE NGN

2026 CIGRE Paris Session




CIGRE NGN Forum

Aditie Garg

Vice Chair of CIGRE NGN

2026 CIGRE Paris Session




CIGRE NGN Forum

Congratulations to Bogdan and Logan for being elected into the position
of International NGN Chair and Vice-Chair! We wish you all the best!

IL'ogan Rolles (US) )

Bogdan Le RO)

2026 CIGRE Paris Session
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International NGN Community

Hext Generation

Argentina* Network
Australia -
Austria GNP

Belgium
Bosnia & Herzegovina
Brazil NGN Community

Canada

Chile h
China

Colombia

Croatia L~
Czech & Slovak 37. Spain
Denmark 38. Sweden
Estonia 39. Switzerland
Finland 40. Turkey

France 41. United Kingdom
Georgia 42. United States
Germany 43. West Africa*
Greece

Gulf Cooperative Council (GCC)
Hungary

India

Iran

Ic8land Year Chartered

Ital
Japyan B Chartered Prior to 2018

Mexico | B Chartered in 2018 - 2022
Netherlands ]
New Zealand | Chartered in 2023 - 2026

Norway ' | In Development i 6 New NGN
Poland

Romania o Groups formed |
RUSS-Ia Slnce Pa rls,24 Created with mapchart.net
Serbia

Slovenia 2026 CIGRE Paris Session
South Africa
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L4

Training
Programmes

Successful CIGRE
NGN training
programme formed
with NGN & CSG.
Future training
programmes being
developed

NGN Activities & Mission

Ay
2_4

Working
Groups

New initiative to help
simplifying the
progress for NGN
members to join
Working Groups and
provide greater
visibility

Social Reach

4,890 followers
across 43 countries
and 69,541
Interactions on NGN
LinkedIn Posts

ELECTRA
Publications

Creating an avenue
for NGN Members
to publish their
activity and work in
ELECTRA

o aigre

Hext Generation
Hetwork

I.g@\

Central Office
Engagement

Direct line of contact
with CIGRE Central
Office on NGN
Challenges &
Supports

Our mission: Growing young professional activity across CIGRE - building skills, connections and leadership for a
sustainable energy future.

2026 CIGRE Paris Session
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Panel Discussion Chair

Career Development and a

mgm S \
Growth Opportunities for 7y -
Young Professionals - ¥ ”é
Pikria Elizarashvili p— / &
CIGRE Georgia NGN Chair ::: - : Z

2026 CIGRE Paris Session



Panel Discussion: Career Development and Growth
Opportunities for Young Professionals

__Session Chair |l Panelist N Panelist M Panelist | Panelist _J} __ Panelist N Panelist

Manitoba Hydro
International

Pikria Yousef Konstantin Nenad Uzelac | | Gen Li Conor Aditie Garg
i ili i ili CIGRE OneGrid Professor at the Mulhollan Vice-Chair of CIGRE
E|I.23I"aShVI|I P.Ipelzadeh PapthO.U Convener North China Electric u. olland NGN IEC
Chair of CIGRE Director of European CIGRE President p Uni it Chair of CIGRE
Georgia NGN Operations at ower University NGN IEC

2026 CIGRE Paris Session
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INTERMISSION

The Forum will resume at 12:40

2026 CIGRE Paris Session

@ agre



CIGRE NGN Forum

Michael Heyeck

CIGRE Vice-President Finance

2026 CIGRE Paris Session
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CIGRE-Brazil NGN

2026 Paris Session NGN Forum

Barbara Duarte — Chair of the Brazilian NGN of CIGRE

A@S‘L!EMEoluca

© CIGRE 2026



Agenda P agre

n Introduction of NGN Brazil

E Recent Highlights

Future focus — the road to Paris 2028
* Challenges and Opportunities



Introducing NGN CIGRE-Brazil @ agre

NGN Membership

401 NGN members
400 iﬁaﬂ

—  Structured in 2022 Bl

300
|||ii‘|| |||%||||

— 81% increase on 2025 250
2024 2025 2026

— 25% female i’z
— 27% students 100

50

N Registered NGN members e===Female e=Students

.
7@ SEPOPE

2026 - FOZ DO |GUACU-PR

kv SEPOPE
-

2026 - FO7,70 IGUAGU-PR

61
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Opening Ceremony featuring the NGN Chair, at SEPOPE 2026 NGNs at the Symposium on Power System Operation Planning and Expansién (SFaP02E) {May 2026) = 52




Introducing NGN Brazil (P aigre

Committee Structure
2024 - 2025 2026

Joyce transitioned from NGN Brazil Chair to
Finance Director of CIGRE Brazil.

CIGRE Brazil NGN CIGRE Brazil NGN
NGN Mentor - Prof. Dr. José Sidnei Martini NGN Mentor - Prof. Dr. José Sidnei Martini

Chair NGN W Vice-chair NGN

Joyce Meirelles Barbara Duarte ETETERMTET Ana Karollina Lacerda

Pedro Torres Hannah Caldeira
Study Committee Media & Communications
Liaisons Representative

Pedro Torres Hannah Caldeira

Study Committee Media & Communications

_ _ Mentoring Representative
Liaisons Representative

Mentoring Representative

53



n Pilot Mentorship Program - NGN Brazil @mgre

Launch a pilot mentorship program to support professional development and knowledge transfer.
Organized by mentorship representatives (Hannah Caldeira & André Hoffman) with support from NGN
coordination.

Launch of Pilot Phase 1: June 2025
* Opening of applications: volunteer mentors & mentees (NGNs associated with CIGRE-BR)
* 16 pairs formed (mentor + mentee)

Mentor Training (August 2025): PROGRAMA DE O
* 4 sessions (2h each) led by Bibiana Zereu MENTORIA

* Focus on mentoring techniques & experience sharing mmore et Gagre ol

Desenvolva  suas
Ariplie sus rede de contal
;i BEpy

Mentorship Program in Progress (Aug 2025 — Nov 2025):

* 6 to 8 meetings by pair

Initial Impacts:

* Strong engagement of young professionals

* Established intergenerational support & exchange network

54



Pilot Mentorship Program - NGN Brazil

Mentors at the Training Session

21:26 | cid-zikp-fsy

Positive Feedback from Mentors and Mentees: "A transformative
Jjourney, enhancing self-awareness and professional growth"

@ agre

Selected Mentors 2025

55



Eletroevolugcao | CIGRE Brazil Journal @agre

« Open Access since 2025
* Quarterly publication in Portuguese of technical and institutional content
 Exclusive NGN section showcasing the activities of NGN Brazil, including event participation,

panel discussions, technical publications, and other initiatives developed by the group.

VOLUG

Sistemas de Poténcia

Programa de Intercambio NGN
CIGRE - China Southern Power Grid:
aprendizados, conexdes e visdo
de futuro para o setor elétrico

NGN amplia protagonismo no XV
SEPOPE e reforga o papel das novas

geragbes na transicio energética

XX ERIAC
XXVIIl SNPTEE

KKV SMPTEE
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Highlights of NGN Brazil Participation in Events @agre

Seminar — XXVIII SNPTEE 2025

NGN Showcase:

28 NGN technical presentations.

3 NGN members received the award for the best
NGN paper

Other Activities at the event:

NGN Networking Event — Happy hour cocktail.

NGN Technical Visit — Visit to the CHESF Control
Center.

Seminar — XVI SEPOPE 2026

NGN Showcase:

26 NGN technical presentations.

Other Activities at the event:

Opening Ceremony — Introduction of the NGN by
the NGN Chair.

NGN Forum — Technical Panel with NGN and
Senior Professionals: “From Expansion to
Operation: How to Maintain a Renewable Power
System”.
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Highlights of NGN Brazil Participation in Events

LY

Brazil NGN athe;tw'orking Cocktail at SNPTEE 2025
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NGN Forum at SEPOPE 2026
Awards for the best NGN papers at SNPTEE 2025 NGN of CIGRE-BR during SNPTEE 2025




First NGN Brazil Meeting at the CIGRE-Brazil Office @ugre

« This was the first NGN Brazil meeting held at the CIGRE Brazil Office (Abril/2026)
* As our members are located across Brazil, we usually meet online, with face-to-face meetings taking
place during CIGRE events.
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CIGRE Brazil Office - Rio de Janeiro, Brazil
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China Exchange Program — Brazilian NGNs

k|

o=,  @oagre

c%/cf 2025 F EHIinEF S L=
¥’ S v )|

Key Highlights
2025 CIGRE YOUNG ENGINEERS
* 76 applicants from 19 countries 5 INTERNSHIP AND EXCHANGE PROGRAM
* 10 young professionals selected for the inaugural y: . /W'
program W |
 Hosted by China Southern Power Grid

First Edition — November 2025

Brazilian Representatives

* Renata Fernandes — Study Committee D2
* Jesus Guevara — Study Committee C4

Impact

Brazil was represented by two NGN
members, highlighting the international
engagement of the CIGRE Brazil National
Committee.

2 cigre
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China Exchange Program — Brazilian NGNs

Knowledge Sharing & International Collaboration

T

@ agre

* March/2026: NGN Brazil organized a webinar to share the participants' experience and lessons learned from the China
Exchange Program, in Portuguese (https://www.youtube.com/watch?v=loJXpMaxCgE)

* Upcoming: NGN Brazil and the IEC are organizing a global NGN webinar, in English, to share the lessons learned from the

CSG Exchange Program (November 2026)

Renata Fernandes presenting at the Opening Ceremony

= Electrom:

an
interface ONetic transient or field-based model

Lightning current waveform = Surge arres
X Transmission line modeling = Transmissic

s INnsulator string = Sheath volt
/Srounding system = Bonding le:

round potential risk at jointing pit and transiti
burge arrester energy

[libvervoltage in insulator string .
[\ ervoltage on cable jacket Insulation

Jesus Guevara presenting at the Opening Ceremony
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https://www.youtube.com/watch?v=IoJXpMaxCgE

[EJ  Future Focus: the road to Paris 2028 P agre
NGN Brazil -

* Increase Webinars
Host more professional and educational webinars to share knowledge.
« Strengthen the collaboration with universities

In collaboration with UNICENPE Program (CIGRE-Brazil University and Research Center
Engagement Program), strengthen the collaboration with some universities to engage
young engineers and students.

 Mentorship Program

Launch the second edition of the Mentorship Program to support professional
development and knowledge transfer.

* Integrate with NGN Groups Worldwide

Strengthen connections with NGN groups from other countries to foster international
collaboration and exchange.

© CIGRE 2026
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Thank you!

Next Generation ngn@cigre.org.br

Network Brasil https://cigre.org.br/

© CIGRE 2026
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CIGRE China NGN
2026 Paris Session NGN Forum

Ming Cheng, China
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Agenda P agre

* Introduction of NGN China
* Recent Highlights
* Looking forward



Introduction of NGN China P agre

1. 1st Term of NGN CNC

® In 2020, CIGRE CNC founded NGN CNC under the guidelines of NGN International .
The 1st term has done a great job to build up the foundational management structure
and operational mechanism.

2. 2nd Term of NGN CNC

® In 2022, NGN CNC transitioned to its 2nd term. Compared with the 1st term, the 2nd
term has expanded efforts in international collaboration, domestic outreach and has
motivated more Chinese young engineers to engage with CIGRE.

3. 3rd Term of NGN CNC (The current term) ' -,

® In September 2025, CIGRE CNC officially
approved the transition from the 2nd term to
the 3rd term. The governing body has 8
members (up from 4) to better serve L e VI s, AL |
organizational growth. Altogether 52 young R 5 4 !, B A )
members (age<38) have been selected.

i\

AN § (ORi 0L ed | ]

© CIGRE 2026 66



Recent Highlights P agre

® Techinical Activities

v 1 leading WG (C1.54) and participting 20+ WGs.

v 11 submitted showcases, 5 selected ones, in which 1 was awarded Outstanding Work.
® Communication and Exchange Activities

v 17 governing body members (CIGRE & CIGRE CNC) had face-to-face meetings with
CIGRE NGN members and other young professionals.

v' 3 joined on-line webinars with African Area, the UK and Australia respectively.

v A “Dialogue with Young Professionals” forum was created at the annual Doctoral
Consortium, supported by Tsinghua University.

— |

e

© CIGRE 2026 67



Recent Highlights ) cigre

® Communication and Exchange Activities

® To assist and promote CIGRE's first Global Young Engineers’ Exchange Program, 10
engineers have been selected to study in and experience at the Greater Bay Area for
around one month.

® Personal Achievement and Development

® Liao Mengjun and Lei Bo have received NGN Significant Contribution Award.
® 5 NGN regular members serve as Study Committee contact.

® 3 members served as Global showcase coordinators in 2024.

il CSG/¢

5 CIGRE YOUNG ENGIM =3
INTERNSHIP AMD EXCHAMNGE PROGRA

ni;!lb,hﬁu “ ‘il.l R A
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Looking forward
1. Why NGN

® Passion and Variety.

® Career and Personal Development.

® Friendship.

2. What to Do

® To be more fearless.
® To be more involved.
® To be more persistent.

© CIGRE 2026
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@ crgre

Thank you for your attention!

© CIGRE 2026
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CIGRE Denmark NGN
2026 Paris Session NGN Forum

Daniela Pagnani-Harbech, Denmark

© CIGRE 2026
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Introduction of NGN Denmark

NGN Representatives in SDU
and AU

Recent H |gh | |ghts Webinar Series on Energy

Islands

Webinar Series in Collaboration
with the NRCC

Future Focus — The Road ~ [redn ommuniy

New Members Enrolment

to Pa riS 2028 Keeping Engagement



AN WA

NGN Denmark was born in 2019, from strong bond with Aalborg
University and QOrsted

* Currently over 200 members

* 12 committee members

* Born thanks to international collaborations with the UK & the NL

* Active student collaboration with AAU and SDU, and more recently with AU and SDU

Active social media pages
@ CIGRE Denmark Next Generation Network

Facebook

@ CIGRE Denmark Next Generation Network (NGN)

CIGRE Denmark Next Generation Network (NGN): Overview | LinkedIn



https://www.facebook.com/cigre.dk.ngn
https://www.linkedin.com/company/cigre-dk-ngn/?viewAsMember=true

r AN WA

Structure of the DKNGN Committee

Harbech
Chair
Elected position (2

L

Zhijie Ma
Secretary/Treasurer

Elected position (1
years)

Jacob Bollerslev
Vice Chair
Elected position (1
years)

| |
/ Technical Team \ ﬂ:ommunication Teanﬁ K Event Team \

Aravind Devaraj Benjamin Vilmann Mohammed Ali Khan
Technical Lead Membership Lead Communication Lead
Voluntary role (1+ Voluntary role (1+ Voluntary role (1+
years) years)

IET/IEEE Liaison
Voluntary role (1+
years)

Event Lead
Voluntary role (1+
years)

Active Supporters

: Voluntary role (1+
Technical Supporters Membership H@ZCbhrLizg;g Event Supporters years)

Voluntary role (1+ Supporters Voluntary role (1+

Voluntary role (1+
years) Voluntary role (1+ ye;/rs) ( years) Vera Saderatim
Newsletter/SoMe
Editor Mathias Ribergaard
Voluntary role (1+ Vinther

VCELS))

University Liaisons
Voluntary role (1+
years)

AAU DTU AU SDhu
Takuro Uhimara Ignasi Ventura Aravind Devaraj Navid Nayati For power system expertise




AN WA

DK NGN Committee: The Team

&

al V 8
Jacob Bollerslev Zhijie Ma Aravind Devaraj
Daniela Pagnani-Harbech Mohammed Ali Khan )
Chair Vice Chair Secretary D ) Tec/zmz:‘_a/ 'Leaa’ /AU
l/aison

. Benjamin Vilmann Hanchi Zhang Navid Bayati
Membership Lead Webmaster SDU Liaison

Vera Soderstrom
Active Supporter

Ignasi Ventura Takuro Umihara
DTU Liaison AAU Liaison

=
—
=

ical Universi 4= Eurowind SIEMENS
:f I;nenm;rllj( v gaBHm Energy Gamesa ({‘ S:IL‘UBEBRRS‘:TET

Orsted ENERGINET

i

For power system expertise



Recent Highlights

* New engagement with * New Webinar Series: * New Webinar Series in
South Denmark Energy Islands collaboration with
University and Aarhus NRCC
University

SDU&

Syddansk Universitet

/v

AARHUS UNIVERSITY

© CIGRE 2026



Future Focus: The Road to Paris 2028 @»mgre
NGN Denmark

* Linkedln Community * New Members * Keeping Engagement
* NGN Committee steers * Presentation in all CIGRE is relevant and
* Easy way to reach each university every new how to make it more
other and promote academic year relevant
activities * Presentation to key * CIGRE freebies and
companies as part of merchandise
onboarding

* New events and
technical visits every
year

© CIGRE 2026



Thank You!

/ For power system expertise
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CIGRE Japan NGN
2026 Paris Session NGN Forum

Masayuki Habukawa, Japan

. HITACHI &

© CIGRE 2026



Agenda P aigre

* Introduction of NGN Japan
* Recent Highlights

e Future focus — the road to Paris 2028

* Tokyo A3 & B3 Joint Collogquium 2027



Introducing NGN Japan

80
*  New NGN leadership established in 2025 60
40
* 66 NGN members - 2026
— 80% increase on 2024 20
0
2023 2024 2025 2026
~Create “connections MEMBER Composiﬁga.ﬂmﬂﬁ)
-Domestic and international c incl
Research dents

23%
Utility
41%

Kickoff for new NGN-JP org (2025) NGN-JP’s goals

Man
© CIGRE 2026
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Introducing NGN Japan - Committee members

Activity-based Role Assignment

Role

Overall
Coordination

Secretary

Events
(International)

Events
(Domestic)

ELECTRA

Tokyo
Colloqium2027

Activity

Representative / Chair

Operations / Management
Collaboration with Spain NGN

Collaboration with Other
National NGNs

Resilience Workshop

English Technical Exchange
Session

Collaborative Sessions with
Academic Societies (e.g., IEEJ)

Introduction of JNC NGN
activities
NGN/WIE session

© CIGRE 2026

/

Secreta ry
Electra /
Acﬂm

Events (Domestic)
Collaborative Sessions
with Academic Societies

(e.g., IEEJ)

Events (International)
Collaboration with Spain NGN

N
Secretariat
Structure
(since 2026
Apr)

2 --E
asuda

@ aigre

Representative / Chair
Electra
Tokyo Collogium2027

ACWEINE secretary
oto

Events
(International)

Events (Domestic)
Resilience Workshop

Events (Domestic)
Collaborative Sessions with
Academic Societies (e.g., IEEJ) 82



Recent nghllghts Japan

NPS Webinar
(Apr 2026)

« Japan NPS (National Power System) was
presented.

 Attracted approx. 50 participants

02

Collaboration with Spain NGN
(June 2026)

* Introduced NGN activities and national
Power system from both countries

 Topics of SC A, B, C, D will be covered in
regular technical exchange calls as a next
step

© CIGRE 2026
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Future Focus: the road to Paris 2028 @mgre

NGN Japan

/H\ Strengthen « Attract more academic members
i

B Academic Engagement  Build stronger links between industry and academia

®-® Expand * We welcome connections from all NGNs and countries
Global Collaboration * Open to technical exchange, joint activities, and knowledge sharing

[

Contribution - Share Japan's experiences, best practices, and technical expertise
‘ from JP to the world * Promote collaboration through webinars, workshops, and joint initiatives

Let’s expand our global network through both technical
collaboration and cultural connections?!

© CIGRE 2026

84



Tokyo A3 & B3 Joint Colloqumm 2027 (Oct 25t — 29th)

CIGRE A3&B3
Joint Golloguium 2027

Theme

“Resilient and Sustainable Substatlons and T&D Equment for the Energy
Transition”

Presential Subjects
** PS1: Enhancing resilience of substations and T&D equipment under
extreme environmental and natural disaster conditions

** PS2: Practical deployment and operating experiences of sustainable
technologies and environmentally compatible solutions for Net Zero

+»» PS3: Digital intelligence for asset management and knowledge transfer
in substations and equipment

© CIGRE 2026

> Key dates
v’ Synopsis Open: 10 July 2026
v’ Registration start: Oct 2026
v Synopsis Submission: 12 March 2027
v’ Notification of acceptance: 23 April 2027
v’ Presentation materials Submission: 10 July 2027

v Notification of acceptance: 31 July 2027

» NGN/WIiE session

» Location (Conference Hall)
near Tokyo Station

> Website
CIGRE A3&B3 Joint Colloquium 2027



https://cigre-jc2027.jp/

cigre

Japan

CIGRE Japan NGN representative

Masayuki Habukawa — Hitachi Energy

masayuki.habukawa@hitachienergy.com
+81-70-2834-9008



mailto:masayuki.habukawa@hitachienergy.com
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CIGRE SOUTHERN AFRICA NGN
2026 Paris Session NGN Forum

Nomlindelo Mgidi — South Africa

»‘

© CIGRE 2026




Agenda

"I"\

Introduction of CIGRE Southern Recent Highlights (What we achieved Future focus — the road to Paris 2028
Africa NGN from 2024 to 2026 ) (challenges and opportunities)




Introducing the Southern Africa NGN

* 85 NGN members
— 47% increase on 2023
— 35% female
— 73% students

* Increase NGN participation in:
— Study Committee Memberships
— Technical Paper
— Attending Conferences

100

80

60

40

20

NGN Membership

2023 2024 2025

=®=Registered NGN Members

P agre

Southern Africa




Southern Africa

Chairperson
Nomlindelo Mgidi
Mgidinv@eskom.co.za
Eskom Distribution

Technical lead Academic liason Communications & Marketing
Ndoro Netshipale Mukumela Nthangeni Noble Kojo Akorttia
NetshiNr@eskom.co.za mukumela.nthangeni@actom.co.za Noble@teslaghana.com
Eskom NTCSA Actom Tesla (Ghana)

CIGRE SA NEW GENERATION N .

© CIGRE 2026 90



_ TH SOUTHERN AFRICA

2 ) et
The CIGRE Southern Africa NGN participation at the k:?ﬁ' C|g|'e W /?} 2025 |

Southern Africa

B3

SA NGN Committee members at the 2025 2025 CIGRE SA Regional Conference: NGN Session Speaker and past chair “Passing the
CIGRE SA 12t Regional Conference Torch.”

© CIGRE 2026 a1
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Southern Africa

for power

Membership Drive at the University of Johannesburg
Career Day - CIGRE SA NGN in

collaboration with SAIEE and Eskom 92
© CIGRE 2026



Future focus — the road to Paris 2028

Challenges or opportunities

e Attracting and retaining young professionals
e Creating awareness of CIGRE and its value
proposition

e Balancing geographical accessibility and costs
associated with site visits, exhibitions, and
networking events.

e Securing volunteers and industry partners.

e Connecting NGN activities to CIGRE Technical
Committees and Working Groups.

e Bridging the gap between academia and
industry.

* Increasing the participation for conferences
particularly the NGN Paris showcase.

© CIGRE 2026

@ aigre
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Thank you. A
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CIGRE Serbia NGN
2026 Paris Session NGN Forum

Jana Toholj, Serbia

[ T STOCHCOIPNY
SECTROMREEASRBLE
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Agenda (@ aigre

e Introduction of NGN Serbia
* Recent Highlights

* Learning Through Webinars and Lectures
* |EEE PES Collaboration
* NGN Showcase 2026

* Future focus — the road to Paris 2028
* Challenges and Opportunities



Introducing NGN Serbia

© CIGRE 2026

CIGRE NGN Serbia is founded in
December, 2024

50 NGN members
64% female
36% male

0% students — Collaboration with
universities in progress

60

50 -

40 |

30

20

10 4

@ aigre

NGN Membership

—8— Registered NGN Members

T
2024

w_ﬁe { @Goge

C56/ClGR ; Rsramg=nn

2025 CIGRE YOUNG ENGINEERS

T
2025

= INTERNSHIP AND EXCHANGE PROGRAM
=R
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Introducing NGN Serbia

PRESENT ME YOUR

o (/,@Cl
Namionar Power Svsem (S -

Network

* Learning Through Webinars and
Lectures

* IEEE PES CO”aboratlon 2 S Tuesday
. NGN Showcase 2026 -

Bl < MSTEAMS

Next Generation
Network

Doge

Serbia

)

J Next Gereration

@ c'ge Network
Romania

Paris 2026 Session: NGN Activities o, O

NGN Forum rZl\

An NGN session packed with engaging presentations
and discussions. Achance fo meet and leam from
other NGN groups and CIGRE experts.

NGN Technical Event I I

Avisit to a local museum of technological
innovation in Paris. An opportunity to leam
and to network with fellow NGN members

NGN Social Event TBC I * I

" An evening event to facilitate networking and building

NGN Showcase &
Presentation Competiion =—=
Presenters will presentinthe Group .
Discussion Meetings, take part in the poster
sessions and also present in a special

competition event just before the NGN Forum

i —

{z
NGN Booth

Exhibition stand as a central location for NGN
members to meet, share ideas and advertise their

Frequency Control in

Modern Power Systems
From Theory to Practice

Next Generation

e

oo (s Boge

Powe- & Energy Society® Next Generation
Serbia and Montenegro Network

-

contributions to CIGRE, including a program of of friendships between intenational NGN members q H A .
events and meet-ups with industry experts. and further ad-hoc opportunities to network. Tuei:’ :y Nikola Tosi¢ Olivian Savin with Nenad Uzelac
ovemberl  warket ivision Manager Country Manager
2025 ElektromreZa Srbije Nano Energies Romania Thursday, 12 March
10:00 AM (RO time) =1 16:00-18:00 CET (Belgrade, Serbia)
e A \ (] 09:00 AM (SRB time) @u ‘o @ The Palace of Science, Atom Hall
08:00 AM (UTC) ) hauke Kralja Milana 11, Belgrade
Registration link @‘i‘:

© CIGRE 2026
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Future Focus: the road to Paris 2028

NGN Serbia

Our priorities

Increase the number of active NGN Serbia
members.

Organize more technical lectures, workshops,
and site visits.

Strengthen cooperation with universities and
power industry companies.

Encourage greater participation of young
professionals in CIGRE Study Committees and
Working Groups.

Increase the number of Serbian papers and
delegates at CIGRE events.

© CIGRE 2026

Challenges

Keeping members engaged throughout the
year.

Attracting students and early-career engineers.

Securing sponsorship and support for NGN
activities.

Opportunities

Growing interest in renewable energy,
digitalization, and Al in power systems.

Strong cooperation with the Serbian National
Committee.

Networking with other NGN groups.

Greater involvement in international CIGRE
activities leading up to Paris 2028.

99
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cigresrb.ngn@gmail.com Next Generation Network Serbia cigre_ngn

© CIGRE 2026
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Next Generation
Network

CIGRE United States NGN

2026 Paris Session NGN Forum

Logan ROLLES, United States

S BURNS
\\.MCDONNELL.

Consult. Design. Construct. i
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United States

Next Generation
Network

* Introduction of USNC NGN
* Recent Highlights
e Future focus — the road to Paris 2028



Introducing United States NGN

New CIGRE Young Professional
Registrations — 2024 - 2026

80

70

60

50

40

30

20

10

© CIGRE 2026

New NGN Membership per year

W 2024
W 2025
2026

~J

United States

USNC Membership by the numbers:
* 1,430 active memberships
e 283 Student Memberships
* 133 YP Year 1-3 Memberships
* 305 new CIGRE memberships since 2024
* 42 Collective Memberships
* 12 Educational Memberships

SIS .
XX Next Generation
‘:Z'&"’ c‘gl e Network

103



A

"' Y Next Generation
Introducing United States NGN v cigre \:oc

United States
Committee Structure

Logan Rolles Jodie Lupton Adam Nussbaum Maigha Leila Chebbo

NGN Chair Paper Competition & Paper Competition Co- Webinars Co-Chair Events Chair
Social Media Co-Chair Chair

Zejia Jing Sahilpreet Singh Mann Nicholas Skoff Parth Shah Nayara Montes | Genesis Alvarz
Mentorship Co-Chair Mentorship Co-Chair International Technical Membership Webinars Co-Chair Member-At-Large
Collaboration Chair Chair

S
]

'\

© CIGRE 2026 104



- ] CI Nexvtv Generation
Introducing United States NGN : gre o
Recent Highlights

- Welcome to the 2024 Grid of the Future™
. Symposium

L
L

‘J Webinar Program

’ USNC Grid of the Future
Symposium
49 College Outreach

f
[
Z
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Future Focus: the road to Paris 2028

United States NGN

Challenges

* Demonstrating the Value of
Participation

* Helping early-career professionals and
employers recognize the technical,
Brofessional, and global networking

enefits of CIGRE involvement.

* Broadening Participation Across the
Power Sector

* Engaging a balanced mix of utility,
academic, consulting, and industry
professionals to strengthen the diversity of
perspectives in NGN and CIGRE activities.

* Sustaining Engagement Across a Large
Geographic Footprint
* Creating meaningful connections and
opportunities for participation despite the

size and geographic diversity of the United
States

© CIGRE 2026

'ri »" .
X/ Next Generation
:Z""’ c'gl e Network

K
United States

Opportunity

* Increase Awareness of CIGRE's Career and
Technical Value

* Showcase pathways to technical leadership,
international collaboration, publication
opportunities, and global professional networks
to attract new participants.

* Strengthen Industry and Employer

Partnerships

* Equip members to demonstrate the value of
CIGRE engagement while encouraging
organizational support for technical working
groups, conferences, and knowledge exchange.

* Build Accessible and Connected

Communities

* Leverage virtual engagements like webinars,
networking, and mentorship, host regional
events, and share member success stories to
foster lasting connections and participation
throughout the year.
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Panel Discussion Chair

NGN Across Regions:

4
Challenges, Experiences 7 = /N >
and Best Practices - ¥ ’J f
Pikria Elizarashvili N fg
CIGRE Georgia NGN Chair el s

2026 CIGRE Paris Session



Powering universal progress

Paris Session 2026 / CIGRE

Asmita Schoettli
IEC Country Engagement Coordinator




Powering Universal Progress

Enabling global trade and socio-economic welfare since
1906



Who is the IEC?

~170

countries

A global network that covers 99% of the world population
and offers a free programme 1o developing countries

10 000+

standards

Develops international standards that
represent a global concensus
of state-of-the-art know-how

1M+

certificates

Four Conformity Assessment Systems
that cover the breadth of electrical and electronic
technologies

30 000

experts

Over 30 000 experts and more than
100 years expertise

111



A platform for the next generation of experts

® Y/‘bProgramme

C.
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ngaged YPs from France

40 YPs
4 YP leaders

17 YPsin TCs/SCs and NCs

Active engagement through

bootcamps and events

EC




IEC YP Alumni
network hub

Keeps YP alumni connected beyond the
annual workshop

Networking, shared activities,
collaboration and community engagement

YP Alumni mid-year event, 23-25 June
2025 (online)




linkedin.com/company/iecstandards/

instagram.com/iecstandards/

facebook.com/InternationalElectrotech
nicalCommission
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CIGRE Next Generation Network Forum

See you at 2028 CIGRE NGN Forum!

2026 CIGRE Paris Session 116



