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The DNV Group 

DNV Group 

DNV KEMA 
Energy & 

Sustainability 

DNV 
Maritime Oil & Gas 

DNV 
Business Assurance 

300 
offices  

100 
countries 

10,400 
employees 
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DNV KEMA Energy & Sustainability 

 DNV KEMA Energy & Sustainability offers innovative solutions to customers across 

the energy value chain, ensuring reliable, efficient and sustainable energy supply, 

now and in the future.  

 2,300+ experts across all continents 

 KEMA and DNV combined: a heritage of nearly 150 years 

 Headquartered in Arnhem, the Netherlands 

 Offices and agents in over 30 countries around the globe 
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One Company Serving the Needs of the Energy Market Place 

 Business and technical consultancy, expert advice, operational services 

 Testing, inspections, certification, verification 

 Risk, performance and quality management 

 Research & innovation 

 

Policy & 
Strategy 

Production Trading 
Transport & 
Distribution 

Use 
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We understand the business consequence of a technical decision and the 
technical consequences of a business decision 
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Announcement December 2012: 
 

DNV and GL join forces to make history 



Combining two major players 
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 Founded 1864 

 

 

 Høvik, Norway 

 10,400 employees 

 

Dedicated competences in: 

 Tankers 

 Offshore Classification 

 Power & Transmission 

 System certification 

 Founded 1867 

 

 

 Hamburg 

 6,700 employees 

 

Dedicated competences in: 

 Container ships 

 Energy efficiency  

 Marine warranty  

 Renewables 

 Shared ambition for quality  

and innovation 

 

 Head office in Høvik 

 17,100 employees 

 

A leading company in: 

 Classification 

 Oil & Gas  

 Energy 

 Business Assurance 

DNV GL Group 

Merger waiting for clearance from competition law authorities  
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Introduction 

To achieve the government renewable energy policy objectives for renewable energy, 
the need for sufficient system services have been identified in the DS3 programme. 

 TSOs have asked DNV KEMA to identify what additional capital investments are 
needed to meet proposed new system service requirements for a range of 
Generation and Network technologies. The TSOs developed two principle areas of 
asset upgrades: 

 

1. A Generation Solution, including Wind, CCGT, OCGT and Coal fired power plants 

2. A Network Solution, including Flywheel, STATCOM, Synchronous condensers and 
Batteries. 

 

 The costs calculated in the study represent the general technical enhancement for 
each technology which enables/ allows compliance with the proposed new system 
service provisions. 
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Introduction 

To achieve the government renewable energy policy objectives will require a 
transformational change in plant portfolio and operational policies.  

 Needed capabilities identified in the DS3 programme: 

– Enhanced fault ride through for renewable energy (with focus on Wind) 

– Enhanced voltage control for renewable energy (with focus on Wind) 

 

 System services identified in the DS3 programme: 

– Reduction of the technical minimum load  

– Inertia enhancement  

– Enhanced frequency response  

– Reduction in ramp-up time of the technology 
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Technologies 

Where the Generator solutions can not provide all services proposed, additional 
Network solutions are needed to deliver a safe and sustainable energy supply 

DNV KEMA was asked to provide a cost indication for the following technologies 

 Generation technologies : 

– Additional capabilities for Wind Farms 

– Additional ancillary services through CCGT (new and existing) 

– Additional ancillary services through OCGT (new and existing) 

– Additional ancillary services through Thermal power plant (Coal fired power plants) 

 

 Network technologies: 

– Ancillary services through Flywheel 

– Ancillary services through STATCOMs 

– Ancillary services through Synchronous condensers 

– Ancillary services through Batteries. 
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Methods to comply with System Generation Services 
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Fault ride through installation replacements/ enhancements 
 
1.1 – Voltage dip  

 No enhancement required 

 

1.2 – Active Power 
 Software control upgrade 

 STATCOM 

 
1.3 – Reactive Power Response  

 STATCOM 

 
 
Voltage control installation replacements/ enhancements 
 
2.1 – Voltage regulation 

 No enhancement required 

 

2.2 – Reactive power range 
 Shunt reactor 

 
  

Wind   
Enhanced fault ride through 

Enhanced voltage control  



Costs 

Wind 
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Wind   
Enhanced fault ride through 

Enhanced voltage control  



Methods to comply with System Generation Services 
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CCGT, OCGT, 

Thermal (Coal) 
Enhanced Ancillary Services   

Installation replacements/ enhancements 
 
A - Reduced minimal load (NOx, Stability)  

 New burners 

 Selective Catalytic Reduction (SCR) 

 C inspection for preparedness 

 Lost opportunity outage 

 

B - More inertia 
 No general technical solution feasible found at present 

 
C - Frequency response enhancement (Controls and installation limitations) 

 DCS upgrade 

 I&C upgrade 

 Lost opportunity outage 

 
D - Ramp time improvement (Thermal stress, Process limitations) 

 Auxiliary boiler 

 



Costs 

CCGT 

(new) 
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CCGT 

(existing) 

OCGT 

(new) 

OCGT 

(existing) 

CCGT, OCGT, 

Thermal (Coal) 
Enhanced Ancillary Services   

Enhancements: 

(A)Reduced minimal load; (B)More inertia; (C)Frequency response; (D)Ramp time improvement 



Costs 

Thermal 

(Existing) 
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CCGT, OCGT, 

Thermal (Coal) 
Enhanced Ancillary Services   

Enhancements: 

(A)Reduced minimal load; (B)More inertia; (C)Frequency response; (D)Ramp time improvement 
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Methods to comply with System Network Services 
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Flywheel 

STATCOMs 

Synchronous condensers 

Batteries 

 Enhanced Ancillary Services      

Flywheel  (highly impulsive generation/ consumption) 

 Fast Frequency Response 

 Virtual inertia 

 Ramp time improvement 

 

STATCOM (support critical loads) 

 Voltage regulation 

 Transient stability providing power oscillation damping 

 
Synchronous condenser (local support of power quality for energy import from distant areas) 

 Reactive power consumption or generator 

 Short circuit power 

 Inertia response 

 Voltage control 

 
Battery (renewable energy curtailment/ utilisation) 

 Frequency response 

 Peak shaving 

 Energy storage 

 



Costs 

Flywheel  
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STATCOM 

Synchr. 

condenser 

Batteries 

40 MW 

Ancillary services: 

More inertia; Frequency response; Ramp time improvement; Voltage regulation; 

Reactive power consumption and generation; Short circuit power; Peak shaving; 

Energy Storage 

Flywheel 

STATCOMs 

Synchronous condensers 

Batteries 

 Enhanced Ancillary Services      
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Summery of Costs 

It is important to note that the costs of technologies provided in the table cannot be 
directly compared to each other without considering the context of the types of 
services and the volumes provided.  For example, after enhancements, the provided 
system service by Wind technology is different to e.g. the CCGT technology. 
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Project Results 

Enhancement Generation Solutions Wind 

 

• Enhanced fault ride through: 

• Voltage dip ride-through 

• No investment needed for proposed capability 

 

• Active power availability after fault  

• Investment for Software upgrade and STATCOM 

 

• Reactive current response  

• Investment for STATCOM 

 

 

 

 

 

 

 

• Enhanced voltage control: 

• Voltage regulation 

• No investment needed for proposed capability 

 

• Reactive Power range improvement  

• Investment for shunt reactor if STATCOM is not 

already installed 
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Without detailed investigations on each specific asset in Ireland and Northern Ireland it is not possible to cover 

all local issues with regards to specific modifications and the accompanied costs. In the time available for the 

study there was no scope for such detail. Though the project delivered an overview of the possibilities and 

constraints for the different required ancillary services for each technology and provide a generic cost for such 

modification.  



Project Results 

Enhancement Generation Solutions CCGT, 
OCGT, Thermal (Coal) 

 

• Reduced technical minimal load: 

• Investment for NOx 

• Investment for stability 

 

• Inertia enhancement: 

• Not feasible for existing plants 

 

• Enhanced frequency response: 

• Investment for controls 

• Investment for installation limits 

 

 

 

 

• Reduction in ramp-up time of the 
technology: 

• Investment for thermal stress 

• Investment for process limitations 

• Investment for chest warming 
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Without detailed investigations on each specific asset in Ireland and Northern Ireland it is not possible to cover 

all local issues with regards to specific modifications and the accompanied costs. In the time available for the 

study there was no scope for such detail. Though the project delivered an overview of the possibilities and 

constraints for the different required ancillary services for each technology and provide a generic cost for such 

modification.  



Project Results 

Ancillary Network Solutions 

 

• Providing some inertia 

 

• Providing frequency response 

 

• Providing ramp time improvement 

 

• Providing voltage regulation 

 

• Providing reactive power consumption and 
generation 

 

• Providing short circuit power 

 

 

 

• Providing peak shaving 

 

• Providing energy storage 
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Without detailed investigations on each specific asset in Ireland and Northern Ireland it is not possible to cover 

all local issues with regards to specific modifications and the accompanied costs. In the time available for the 

study there was no scope for such detail. Though the project delivered an overview of the possibilities and 

constraints for the different required ancillary services for each technology and provide a generic cost for such 

modification.  



Thank you for your attention 
Visit us at www.dnvkema.com 


