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Risg HPP - currently on site

2x225kW retrofitte
wind tu
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Why utility scale hybrid power plants?

- High-level control of Battery Enerey System
hybrid (mixed technology) Solar Power Plant
power plant

— better utilization of the
grid (more renewables T T
can be connected to W jﬁ
grid with limited T T
ca paC|ty) Wind Power Plant

— storage provides
enhanced flexibility in
trade on energy
markets and reserve
markets

Ve
s Weather forecast
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Consumers
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R&D perspective of Risg HPP facility

New test methods

Power quality
Grid codes and standardization

Wake control Grid services

Load mitigation .
Grid

Optimization .
conformity

Control architecture

Dynamic control
DC power collection

: Electrical O
Wind farm .
control design and

Test and control

model
validation

Electricity markets /
purchase agreements

Optimal sizing Forecasting
Physical design
WPP hybridization

New technologies

Energy management
New technologies

Optimal O
operation
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Phase 1
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Hybrid wind turbine

*
Skcr Pywr SrrRr

fT P

Ps*cl | T Pyt
PI;kVT * Vsrgeas

I
I
meas
ava | | fgrid
PWT
—> > WT Controller [€&— | |
‘— meas
Cviscammna | Pivr P t (. |
MSC Controller wT ymeas
e |
Ve
DC Link : I
DC
L | &
| AC l | "4

| N
PBSS¢¢ v
T

> e

Supercapacitor PS*C¢ pmeas
‘ I : BSS Controller (€—»
DC SC DC
A 4
Battery
@ Bulit-in @ To-be-established
control and communication control and communication

2024-10-01 Technical University of Denmark




=
—]
—

i

2024-10-01

EU HAVEN

* Design and build hybrid storage system
(2024-2026)

— High energy battery: BiTech (BE)
— High power battery: IMECAR (TR)
— Power converters: Fraunhofer (DE)
— EMS: BRING (BE)

« Demonstration of hybrid storage system
(2027)

— Factory, PV & EV-charge (IMECAR, TR)

— Office, PV, Geothermal & EV-charge
(Solitek, LT)

— HPP (DTU, DK)

Technical University of Denmark
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Timeline Risg HPP
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GREAT (WP4)

» Advanced modelling of HPP and its
components ~ > 225}

— low resolution time series = = = L, Controlled grid disturbances
simulation models (ms RMS) Unique bandwidth: 20kHz

L1 11 ~N

— high resolution time series e T T T 1

simulation models (us EMT)

— frequency domain modelling (50 é - - /
Hz waveform distortion 0-20kHz — :

“harmonics”) o /
Individual units tests

HPP level tests

Assets and collection
system models

RMS, EMT,
frequency domain

Model
validation

Performance
and test data
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IEC standardization

» |[EC 61400-27-3 Structure and validation » |[EC 61400-27-4 Structure and validation
procedure of frequency domain models procedure of Electromagnetic Transients
for harmonic propagation studies (EMT) models

Standardization and best practices

|

RMS IEC 61400-27-2
RMS IEC 61400-27-1 Frequency domain IEC 61400-27-3 IEC 61400-21 series
EMT IEC 61400-27-4

Test
methods

Model validation
procedures

Generic
models
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IEC 61400-27 new standards timeline

IEC 61400-27-3 frequency domain models

NP Kickoff cD cov.  FDIS IS

IEC 61400-27-4 EMT models

NP Kickoff cD| cov| . FDIS IS
2024 2025 2026 2027 2028
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