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Agenda for the demo
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• Motivation for Control Hardware-in-the-loop testing

• Setup of CHIL Testbench for MMC-HVDC/MMC-STATCOM

• Update of CHIL Testbench of MMC-HVDC/MMC-STATCOM

PROMOTioN – WP16

Content
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PROMOTioN   WP16 ◦ MMC Test Bench Demo

Motivation – Power Electronics Grid
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PROMOTioN   WP16 ◦ MMC Test Bench Demo

Deliverable D16.5
Implementation of an analytical method for analysis of harmonic resonance phenomena
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MMC HVDC CHIL Testbench
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Unit MMC resonance performance test

• Small signal perturbation test (injecting 
harmonic currents)

• Unit MMC converter operated as 
inverter/rectifier

• Validate the frequency domain 
performance measurement against 
theoretical models

Offshore Wind Park (DC connection) 
Harmonic Resonance Analysis 

• Using WTG controller scaled up to 
represent the whole park

• Investigate system level risk of harmonic 
resonance

• Covering different operation states, e.g. 
number of connected wind 
turbines/collector radials, different power 
levels etc.

PROMOTioN – WP16

Objectives

10.12.2018 7

AC Grid Support (Optional)

• Fault Ride Through (FRT) testing

• Frequency Support testing

• Power Oscillation Damping (POD) testing

66 kV Switchboard

400 kV

Grid

MMC HVDC Rectifier 
1200MW ±320kV

MMC HVDC Inverter 
1200MW ±320 kV
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PROMOTioN – WP16

Demo 2.1 MMC HVDC CHiL Test bench 

66 kV Switchboard

400 kV

Grid

MMC HVDC Rectifier 
1200MW ±320kV

MMC HVDC Inverter 
1200MW ±320 kV

OP 5700 OP 7000
PCIe

Station 1 Station 2

Digital signals

Analog signals

VBC – Valve Base Control

PCP – Pole Control & 

Protection

WT Converter Controller

PCP2VBC PCP1

Fiber Optics
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HMI from the NREC SCADA
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Unit MMC resonance performance test

• Small signal perturbation test (injecting 
harmonic currents)

• Unit MMC converter operated as 
inverter/rectifier

• Validate the frequency domain 
performance measurement against 
theoretical models
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Objectives – AC Connected OWF with STATCOM

10.12.2018 10

AC Grid Support 

• Active Filtering

• Subsynchronous Oscillation Suppression

• Power Oscillation Damping

400 kV
220 kV 220 kV

Submarine 
AC Cable

400 MW

Grid

OP 5700

VBC PCP1
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Testcases and results of MMC CHiL
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CHIL Measurement Results – Steady state 0MW
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CHIL Measurement Results – Fault Ride Through
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PROMOTioN – WP16

CHIL Measurement Results – Frequency Response
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