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Outline 
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3) Initialize the DC network 

4) Converter initialization 

5) Initialize the overall system 

6) Conclusion & Improvement 
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Context 

EWEAôs 20 year offshore network development plan 

Source: EWEA 2009 

Currently operating offshore cable 
Under construction or planned offshore cable 
Under study by TSO  
Under study by TSO/EWEA recommendation  
Proposed by EWEA in the 2020 timeframe 
Proposed by EWEA in the 2030 timeframe 
Proposed offshore node 
Concession and development zones 
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The TWENTIES wind energy project  
 
Secure large-scale integration of wind power into the 
European electricity grid 
Å Demonstration project 
Å Lunched by EU 
Å 62 Mú (32Mú Directly provided by EU) 
Å 26 Electrical companies & Research institutions 
Å 10 Member states are represented 
Å Coordinated by Red Eléctrica de España 

 

üRTE task: Improving safety and security for 
offshore wind generation 
Å Control & protection to roll out HVDC grid  

 

ü Further information  
Å http://www.twenties -project.eu 
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Context: My work 

Multiterminal HVDC network 

How can we control this mesh HVDC grid? 
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Example of 4 terminals 
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Resistor matrix 
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Steady state equations 

Voltage controlled 

Current controlled 
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Find steady state solution = solve matrix equation  

Voltage controlled 

Current controlled 

Ὅ

ὠ

ὠ

ὠ

Ὅ
Ὅ
Ὅ
Ὅ
Ὅ
Ὅ

π π π π ρ ρ ρ π π π
π π π π Ὑ π π Ὑ Ὑ π
π π π π π Ὑ π Ὑ π Ὑ
π π π π π π Ὑ π Ὑ Ὑ
π ρȾὙ π π π π π π π π
π π ρȾὙ π π π π π π π
π π π ρȾὙ π π π π π π
π ρȾὙ ρȾὙ π π π π π π π
π ρȾὙ π ρȾὙ π π π π π π
π π ρȾὙ ρȾὙ π π π π π π

Ὅ

ὠ

ὠ

ὠ

Ὅ
Ὅ
Ὅ
Ὅ
Ὅ
Ὅ

ρȾὙ π π π
π Ὑ π π
π π Ὑ π
π π π Ὑ
ρȾὙ π π π
ρȾὙ π π π
ρȾὙ π π π
π π π π
π π π π
π π π π

ὠ

Ὅ

Ὅ

Ὅ

 

Input vector  
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Outline 

1) Context 

2) Find DC steady state solution 

3) Initialize the DC network 

4) Converter initialization 

5) Initializing the overall system 

6) Conclusion & Improvements 

 



11 Pierre RAULT / EMTP-rv user group / June 20 th 2011 

Strategy to start DC simulation from steady state  

1 

ÅInput vector  

ÅResistor matrix 

2 

ÅBuild the steady state matrix  

ÅRun DC steady state solution 

2 
ÅTransmit SS solution to DC initializing bloc  

3 

ÅFind Steady-state solution and start from steady -
state  

4 
ÅDisplay results 



12 Pierre RAULT / EMTP-rv user group / June 20 th 2011 

Build a Marix / LF DC 

1) Develop method in JavaScript for matrix 

operation 

2) Program a java script application for DC load flow 

1) Usable with any input data 

1 & 
2 
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Changing global data 
2 
3 

1) Create new structure named ñStationò 
Á AC voltage 
Á Active power 
Á Reactive power 
Á DC voltage 

 

2) Get global data object 
var cct = currentCircuit();   

var attr=cct.getAttribute('GlobalDataTag');  

oGlobalData=getGlobalValue(attr);  

 

3) Save globale data 
oGlobalData.station=station;//save new global data object  

oGlobalData.confirm_device_updates=true;  

cct.setAttribute('GlobalDataTag',attr);  

 

4) update global data in all the circuit  
parseScriptFile('update_variables_in_black_boxes.dwjô) 
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Using a table of global data in «  Black box device » 

Data for station n °1 

Initialization  
For each 
converter  

2 
3 
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Initialization establishing DC voltage (« ɩ ») 
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1) Currents are well initialized 
2) There is no transient 

Current Voltage 

ρςτωȟχ ὃ ὒὊ ρςυπ 

φςυȟσς ὃ ὒὊ φςυ 

ωσχȟψ ὃ ὒὊ ωσχȟυ 

σρσȟτφ ὃ ὒὊ σρσȢχχ 

Initialization establishing DC voltage (« ɩ ») 
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ρςχψ ὃ ὒὊ ρςυπ 

υωφ ὃ ὒὊ φςυ 

ωπψ ὃ ὒὊ ωσχȟυ 

στςȢφ ὃ ὒὊ σρσȢχχ 

Initialization establishing DC voltage (« &$1 ») 

1) There is no transient 
2) Small current error (<1,24%)  

Current Voltage 


