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Outline of Session

ÅObjectives

ÅDiscuss HVDC skills development priorities

ÅConsider options and resources

ÅStimulate action

ÅMethod

ÅPowerPoint prompts

ÅSlidopolls

ÅOpen discussion



HVDC Centre Training Services

ÅProvide training to support ESO, TOs and HVDC projects
ïOffer training to others as requested
ï5ŜǾŜƭƻǇ ŀ ǎŜǘ ƻŦ ΨǇƛŎƪ-and-ƳƛȄΩ ǘǊŀƛƴƛƴƎ ƳƻŘǳƭŜǎ

ÅDisseminate knowledge from all projects
ïPublications, webinars, events, etc.
ïTrain others in application of standardised methods

ÅMaintain and grow our team of experts
ÅBuild external engagement and training offerings
ïUniversities, HVDC owners/operators, vendors

ÅProvide a focal point and impetus for industry-relevant training
ïBe a facilitator of training provided by others

ÅMedium-ƭƻƴƎ ǘŜǊƳΥ ŜǎǘŀōƭƛǎƘ ŀƴ άI±5/ !ŎŀŘŜƳȅέ

/ƻƭƭŀǘŜ ΨƎƻƭŘ ŘǳǎǘΩ 
learning points from 

HVDC experience



PhD level skills development 

Strathclyde awarded PhDs with HVDC focus (since 2019)

1. 2019: Control and Operation of Offshore Wind Farms Connected with Diode Rectifier HVDC Systems

2. 2019: Control and operation of MMC-HVDC system for connecting offshore wind farm

3. 2020: Modelling of HVDC Systems

4. 2020: Design and Operation of Low Frequency AC (LFAC) Transmission System for Connecting Offshore Wind Farms

5. 2020: DC Fault Protection in HVDC System and the Impact on AC Frequency Response

6. 2020: Small-signal impedance modelling and stability assessment of HVDC systems

7. 2020: Control and Operation of HVDC Connected Offshore Windfarm with Particular Emphasis on Fault and Black Start

8. 2020: Analysis and Design of the Modular Multilevel Converter for Secure Systems

9. 2021: Hybrid AC/DC Hubs for Network Connection and Integration of Renewables

10. 2022: Protection of Future Power Systems with High Amounts of Power Electronic Converters

11. 2023: Novel Hybrid HVDC System for resilient and efficient operation of offshore wind farms

12. 2023: Modelling, Control and Analysis of HVDC Voltage-Source Converters in Weak AC Grids



Issues to consider

ÅPrerequisites

ÅDelivery (who / where)

ÅSetup & content maintenance 
(especially if online)

ÅLegal liability

ÅAccreditation (if required)

ÅExport Controls

ÅAssessment

ÅCosts

University of Manchester

Distance Learning, 30 months, ~15 hr/wk

MSc Sustainable Electrical Power System 
Engineering

£13,000 UK / £33,500 International

Electric Energy Systems University-Enterprise 
Training Partnership (EES-UETP)

4-day tutorial

Control of power systems dominated by 
power electronic converters

ϵпфл ƳŜƳōŜǊǎ κ ϵнллл ƴƻƴ-members 



SlidoPoll Results



Do you think HVDC skills shortages are a problem now?



In 10 years, do you think HVDC skills shortages will be...?



Rank these training topics in order of priority for improvement



Other training topics you would highlight as important and 
needing attention



How good is HVDC training in your organisation?



Rank these training types in order of priority for improvement



Rank these training methods in order of what you think is 
most effective



Rank these training stakeholders in order of who you think 
needs to do more


