GB SQSS offshore networks review

Cost benefit analysis information

Generator

Availability 

96% availability used for onshore turbines a similar number is expected offshore. Source – Windfarm developers.

ROC value

Assume ROC mechanism does not change – however outcome to be tested against +/- 10, 30 and 50%. Source - DTI

Constraint costs

£25-33/MWh until 2027, after which it increases to £32-37/MWh. Source – TPCR Third Consultation.

Wind resource

Weibull parameters c=10, k=2

Predicted Windfarm power output profiles.

Historic wind data to assess Loading capabilities of transformers and cables
Offshore substation

Capital Cost to include;
1. Foundations

2. Installation

3. Platform cost

4. Increase / decrease in cost for increase / decrease in platform assets and changes in ratings

5. Operation and maintenance costs
Transformers

Reliability
Reliability parameters of different voltages and ratings. We also need to understand more about the drivers behind the values suggested, as these will relate to O&M cost and we need to ensure consistency of our evaluations
Average failure rate of 2% per year for units operating at 700kV and below.

Source: ‘An international survey on failures in large power transformers in service’ – Dated 1983, National Grid’s view that this survey has not been superseded, most reliable information available.

Mean time to repair – 2-10 months

Electrical parameters for as wide a range as possible of offshore transformers
Maintenance requirements

Capital Cost to include;
1. Difference in cost  for different ratings / voltages

2. Operation and maintenance costs

Cyclic capability. This will be helpful when determining the impact of short term fluctuations of wind power, particularly during outages of circuits. 

LV switchgear

Reliability 

Maintenance requirements

Mean time to repair

Fault level constraints of switchgear

Capital cost
We also need more information on cost of various busbar arrangements to assess the value of flexibility at 33kV and 132kV/220kV for alternative configurations.

HV switchgear

Reliability

	
	Voltage Class

	
	1: 60-100kV
	2: 100-200kV
	4: 300-500kV

	Total population (failures per 100 CB years)
	0.04
	0.91
	2.58

	Without Japan (failures per 100 CB years)
	0.18
	1.37
	2.58

	Circuit-breaker
	36%
	40%
	27%

	Disconnector
	21%
	17%
	20%

	Busbars
	14%
	6%
	6%

	Busducts and interconnecting parts
	7%
	6%
	24%


Source: ‘Report on the second international survey on high voltage gas insulated substations (GIS) service experience’, CIGRE Ref 150, February 2000, GIS commissioned after 01/01/85.
Fault level constraints of switchgear

Capital cost

We also need more information on cost of various busbar arrangements to assess the value of flexibility at 33kV and 132kV/220kV for alternative configurations.

Connection to shore

Cable options


Members of the sub-group to comment on the values of the parameters

Electrical parameters for as wide a range voltages / ratings of offshore cables.
Cyclic capability. This will be helpful when determining the impact of short term fluctuations of wind power, particularly during outages of circuits. 
AC

Maximum ratings

132 kV 
1 x 3-core:  200 MW


3 x 1-core:  300 MW

(figures from www.abb.com)

220 kV 

DC

300-500MW modules available 2006

1000MW modules available 2007

Cyclic capability. This will be helpful when determining the impact of short term fluctuations of wind power, particularly during outages of circuits. 

Reliability 

Reliability parameters of different voltages and ratings. We also need to understand more about the drivers behind the values suggested, as these will relate to O&M cost and we need to ensure consistency of our evaluations
Garrad Hassan & Partners cite CIGRE SC21 1985:  0.32 failures/100 km year, but, in the part of their study addressing the connection to shore, they only use their alternative figure of 0.1 failures/100 km year. Source (www.owen.eru.rl.ac.uk/documents/bwea20_45.pdf)

Grainger and Jenkins cite Wallace and Whittington, 1981:  1.3 failures /100 km year.  Grainger and Jenkins state that this figure is high. Source (www.owen.eru.rl.ac.uk/documents/bwea20_46.pdf)

Time to repair

Mean time to repair  3 months

Capital Cost to include;

1. Installation cost.
2. Manufacturing Cost per km for various ratings / voltage levels.
3. Operation and Maintenance costs.
4. Cost of repair
5. Increase / decrease in cost for increase / decrease in platform assets and changes in ratings.
6. AC and DC solutions.

7. Likely cost for technology under development that is likely to be available at the time of installation of these networks.
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