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NSTG project objectives 

• determine the best solution (modular, flexible, most cost effective) for a 
high capacity NSTG, connecting future wind farms in the northern part of 
the North Sea to the Netherlands, UK, Norway, Denmark and Germany. 

• develop, test and optimize a multi-terminal DC grid controller 
• investigate the effects of the NSTG on the national grids:  

– develop the operating strategy of the NSTG to regulate power exchange correctly and 
avoid congestion  

– investigate the effect of the NSTG on national grid stability. 
• investigate the costs, benefits, policies and regulations related to 

realization of the NSTG and compare to alternative scenarios. 
 



NSTG work packages 

1.  Inventory of available technology, modularity and flexibility 

2.  Technical and economic evaluation of different solutions 

3.  Transnational Grid multi-terminal operation and control 

4.  Multi-terminal converter testing on RTDS 

5.  Optimization 

6.  Grid integration: planning, congestion and  

7.  Grid integration: stability 

8.  Costs, benefits, regulations and market aspects North Sea 

9.  International collaboration (IEA Annex 25) 

10. Dissemination of results 

11. Project coordination and administration 

 

 
 



WP2: Techno-economic evaluation 

Objectives: 
• Compare energy production and costs of options for NSTG with 57600 MW 

wind power 
• Calculate 10 development stages 
• Compare integrated and non-integrated option 
• Compare options with AC and DC connected WFs 

 



Assumptions 

• WF locations and transnational connections next slide 
• Number of WFs and number of transnational connections in different 

stages  next slide 
• WF rated power: 1100MW 
• WF DC connections: 

– +/-320kVDC, 1216MW VSC, 2x1x1200 mm2 DC cable 
• Trade connections: 

– +/-320kVDC, 2x1x1200 mm2 DC cable 
• WF AC connections: 

– 150kV, 6(7)x1x3x800 mm2 AC cable 
 



NSTG WF locations and 
trade connections 



Number of WFs and connections 



NSTG connections– 
Wind – Trade – Trade to shore 



Assumptions (2) 

• Component costs based on manufacturer data (2009) but corrected for 
recent price developments (ENTSOe, Irene-40, interconnection projects) 

• WF to shore: 
– LTC based on wind power only 

• Transnational sections: 
– lower total rating than most WF to shore connections 
– LTC based on maximum power 

• Non-integrated scenario: 
– required additional DC connections to shore for trade only 
 



Scenarios 

• Scenario 1:  
– wind and trade connections integrated = all DC 

• Scenario 2: 
– wind and trade connections separate = AC and DC 
 

• Wind and trade connections are evaluated separately and results are 
added 



Scenario 1: Wind Trade integrated – 
Phase 1 



Scenario 1 – part 1: WF DC 
connected 



WF DC connected – all phases 



Scenario 1 and 2 – part 2: 
Transnational DC 



Transnational sections for trade – 
all phases 



Scenario 2: Wind &Trade not 
connected – Phase 1 



Scenario 2 – part 1: Wind AC 



Wind AC connected – all phases 



Scenario 2 – part 3: Trade to shore (DC) 



Trade to shore – all phases 
(scenario 2 only) 



Wind in scenario 1 (DC) and 2 (AC) 



Wind in scenario 1 (DC) and 2 (AC) 



Trade in scenario 1 (integrated) and 
2 (separate) 



Scenario 1 and 2 : Wind and trade 
combined 



Conclusions 

• Investment costs play a dominant role 
 
• Wind to shore connections: 

– scenario 1 (DC) lowest average LTC in all phases 
 

• Trade connections: 
– scenario 1 (interconnected DC) lowest average LTC 
 

• Wind and trade connections together: 
– scenario 1 (interconnected DC) lowest average LTC in all phases 


	�North Sea Transnational Grid (NSTG) �Project introduction and Work package 2�
	NSTG project objectives
	NSTG work packages
	WP2: Techno-economic evaluation
	Assumptions
	NSTG WF locations and trade connections
	Number of WFs and connections
	NSTG connections–�Wind – Trade – Trade to shore
	Assumptions (2)
	Scenarios
	Scenario 1: Wind Trade integrated – Phase 1
	Scenario 1 – part 1: WF DC connected
	WF DC connected – all phases
	Scenario 1 and 2 – part 2: Transnational DC
	Transnational sections for trade – all phases
	Scenario 2: Wind &Trade not connected – Phase 1
	Scenario 2 – part 1: Wind AC
	Wind AC connected – all phases
	Scenario 2 – part 3: Trade to shore (DC)
	Trade to shore – all phases (scenario 2 only)
	Wind in scenario 1 (DC) and 2 (AC)
	Wind in scenario 1 (DC) and 2 (AC)
	Trade in scenario 1 (integrated) and 2 (separate)
	Scenario 1 and 2 : Wind and trade combined
	Conclusions

