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Figure: OWF connection to HVDC via voltage source converters (VSCs)

Figure: Offshore VSC connection platforms (approx. 26 000 tons) [Siemens, 2015]
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Figure: OWF connection to HVDC via voltage source converters (VSCs)
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Figure: OWF connection to HVDC via diode rectifiers (DRs)
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Figure: OWF connection to HVDC via diode rectifiers (DRs)

@ DRs are inherently devoid of the grid-forming capability of VSCs

@ WTs have been suggested as viable candidates to take over such duty
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Figure: OWF connection to HVDC via diode rectifiers (DRs)

@ DRs are inherently devoid of the grid-forming capability of VSCs
@ WTs have been suggested as viable candidates to take over such duty

@ Change in WT controls:
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Figure: OWF connection to HVDC via diode rectifiers (DRs)

@ DRs are inherently devoid of the grid-forming capability of VSCs
@ WTs have been suggested as viable candidates to take over such duty

@ Change in WT controls: grid-following units — grid-forming units
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Figure: Offshore VSC connection platforms (approx. 26000 tons) [Siemens, 2015]
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o Fpop activated — P frozen: Py, P* = Py + AP



=
—
(s

i

Offshore
Wind Farm
Connection
to HVDC

Voltage Source
Converters

Diode Rectifiers

Power
Oscillation
Damping

Modelling
and Control
Overview

Wind Farm Active
Power Control
Simulation
RESTS
Closed-Loop

Open-Loop Tests

Conclusions

6/13

Modelling and Control

Wind Farm Active Power Control

: . | APoL
Power Oscillation Damping ‘

I
AP Lo AR
o 3 0t Phase Lead kPoD = J
I
|

Pava

Figure: Wind farm active power control

o Fpop activated — P frozen: Py, P* = Py + AP

@ WTs are briefly overloaded during the positive semi-period of AP and recover
their speed during its negative semi-period
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Figure: Wind farm active power control
@ Fpop activated — P frozen: ’50 , P* = IADO + AP

@ WTs are briefly overloaded during the positive semi-period of AP and recover
their speed during its negative semi-period

o Closed-loop tests: AP = Aﬁ’CL(APon)
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Figure: Wind farm active power control

o Fpop activated — P frozen: Py, P* = Py + AP

@ WTs are briefly overloaded during the positive semi-period of AP and recover
their speed during its negative semi-period

@ Closed-loop tests: AP = AIBCL(APO,,) , Open-loop tests: AP = Aﬁ’OL
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9/13 Figure: WTj response to onshore (active) power oscillations; solid: k = 1, dashed: k =9
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@ OWFs connected to HVDC via DRs can provide POD by means of controls
similar to those developed for OWFs connected via VSCs
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Conclusions

@ OWFs connected to HVDC via DRs can provide POD by means of controls
similar to those developed for OWFs connected via VSCs

@ While providing POD, the grid-forming WTs share the reactive power and keep
the offshore frequency and voltage within their normal operating ranges
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