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Complete the flow diagram, using the boxes at the bottom 
of the page, plus any others that come to mind. Think 
carefully where “Hydrogen” and “Fuel Cell” fit in the 
diagram. What about other storage technologies? (Hint: 
Use the ‘Connectors’ command in the ‘Autoshapes’ option 
of the ‘Drawing’ toolbar to join the boxes)
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Table 1:  The advantages and disadvantages of synchronous and induction generators
 

 Synchronous Generators  Induction Generators
 

 Advantages
 

 Advantages
 

• More efficient
• Reactive power flow can be
 Controlled
• Suitable for variable speed
 operation through an electronic
 interface
• Suitable for connection to very weak

networks

• Less expensive
• More rugged and robust
• Responds to gusts in a non-oscillatory

way
• Small change of speed with applied

torque reduces stress in drive-train and
spikes in power fed into network

• Can be simply synchronised to the mains
 

 

 Disadvantages
 

 

 Disadvantages

• More expensive
• Responds to gusts in an oscillatory

manner
• Requires precise synchronisation to the

mains
• May lose synchronism under severe

network transients
• Never used now for fixed speed operation

• Consumes Reactive Power
• Requires power factor correction
• Not suitable for connection to very weak

electrical networks
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Table of UK Offshore Round 1 Sites

SingleEclipse Energy                  30 turbinesSubmitted            Ormonde *          

SingleRES/B9 Energy                   30 turbinesSubmitted            Tunes Plateau *    

SingleNorthern Offshore Wind/EDF      30 turbinesSubmitted            Teesside           

TripleScottishPower/Tomen/ Shell/Elsam90 turbinesSubmitted            Shell Flat         

DoubleE.ON UK Renewables             60 turbinesApproved             Solway Firth       

SingleDONG  (Siemens 3.6MW)              30 turbinesOperating (Oct 2007)             Burbo Bank         

Singlenpower renewables               30 turbinesApproved             Rhyl Flats         

SingleE.ON UK Renewables/Energi E2    30 turbinesApproved             
Scarweather
Sands  

SingleNorfolk Offshore Wind/EDF       30 turbinesApproved             Cromer             

DoubleCentrica                        60 turbinesConstruction Started             
Lynn/Inner 
Dowsing 

SingleGE Energy                       30 turbinesApproved             Gunfleet Sands     

SingleCentrica/DONG (Vestas 3 MW)     90 MWOperating (Sept 2006)Barrow             

SingleElsam (Vestas 3 MW)             90 MWOperating (Sep 2005) Kentish Flats      

SingleE.ON (Vestas 2 MW)60 MWOperating (Dec 2004) Scroby Sands       

Singlenpower (Vestas 2 MW) 60 MWOperating (Dec 2003) North Hoyle        

TypeDeveloperCapacityStatusLocation           

* These two projects were outside the original Round 1 process but conform to its terms, Ormonde is an innovative wind-gas hybrid project. 
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Major Capex Items – NSW 108MW Farm

• Estimate £1.4M/MW installed

• Actual £1.35M /MW for turnkey wrap

NZW Capex Breakdown
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Other Wave Energy Devices

McCabe Wave Pump Archimedes Wave Swing







 b(E)  spectral irradiance (W m-2 per unit energy )  SR(E)  spectral 

response (A W-1) both for light of energy E. 









 

Comparison of estimated costs achievable with different PV technologies as a function of 

manufacturing cost (€ /m2) and conversion efficiency [Courtesy M. Green, UNSW].
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Crystalline III-V Solar Cells
optimum band gap
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