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Methodology for defining amendments to GB SQSS – Discussion Paper

(Andy Hiorns & Jonathan Davies)

Summary

1. This paper sets out a methodology for establishing the appropriate deterministic level for generation connection criteria for offshore generation connections. Once this level of minimum connection criteria as been established, ‘customer choice’ design variation can be adopted in certain circumstances to provide more or less transmission capacity in accordance with user requirements.

2. This analysis assumes that the generation connections are connected via a single node to the on shore network (no paralleling of the on shore network). 

Introduction

3. It is widely recognised that the construction cost of off shore networks is expected to be considerably higher than those on shore, therefore a review of the existing GB SQSS will ensure all network developments will be carried out in an economic and efficient manner.

4. To assess the implications the existing standards will have on offshore networks 3 base models will be reviewed; small developments close to the coast, medium developments some distance from the coast and large developments far from the coast line.

5. The aim is to demonstrate the capital investment required in constructing an offshore transmission system in line with existing GB SQSS guidelines. A cost benefit analysis can then be applied to these models in order to determine the minimum planning standard for planning and operation of offshore networks.

6. It is recognised that the onshore GB SQSS does not currently deal with intermittent generation and that there is a separate piece of work going on to addresses this.

7. All network assessments will be based upon agreed network designs for offshore networks and will not consider impact on the on-shore network.


Base models 

8. The development sizes used are based on proposed offshore developments as noted on the Crown Estates web site. The maximum circuit capacity available is assumed to be 1500MW.

8.1. Small development – 3 windfarms of 150MW, total output to offshore transmission system 450MW. Offshore connection entry point assumed to be 5-20km off shoreline. GB SQSS planning standards require two circuits to connect the generation to the system. Is this an appropriate level for offshore networks? 




8.2. Medium development – 3 windfarms of 500MW, total output to transmission system 1500MW. Offshore connection entry point assumed to be 20-50km off shoreline. GB SQSS planning standards require three circuits to connect the generation to the system. Is this an appropriate level for offshore networks?


8.3. Large development – 3 windfarms of 800MW, total output to transmission system  

2400MW. Offshore connection entry point assumed to be 40-100km off shoreline. GB SQSS planning standards require four circuits to connect the generation to the system.  Is this an appropriate level for offshore networks?


8.3.1 Large single windfarm development. Single 1000MW-windfarm connection   

40km off shoreline. GB SQSS planning standards require 2 circuits to connect the generation to the system. The probability of a cable fault could be comparable for the transmission circuit and the generation circuit, is this therefore an appropriate level of system security? 

Items for inclusion in cost benefit analysis

· Cost Benefit analysis to determine appropriate level of security. Costs to be considered include:

· Constraint costs

· Infrastructure costs

· Reserve costs

· Losses

· Can the Intermittent nature of generation be accommodated using the cyclic rating of cables, could increased cable investment give better cyclic rating given ambient temperature?

· Use of system intertrips for N-1 and N-2 is currently not permitted in the GB SQSS. However its application to offshore networks for these credible faults could reduce the requirement for circuit reinforcement.

· High reliability (?) of offshore cables could allow reduced redundancy.

· The repair and maintenance of offshore assets, which are expected to be significantly longer than onshore times, could offset higher reliability. Therefore constraint costs could be higher.

· Requirement to assess costs of constraints if larger than 1320MW loss exposure. The exposure to these costs will be limited due to the load factor of availability being reduced due to intermittent generation.

General points for discussion

· Should the definition of credible faults incorporate for example the risk of a ship’s anchor faulting 3 cables running in parallel? Should the standards define a distance apart that they should be laid?

· Any amendments to the SQSS must ensure extendibility for future requirements. This could involve building larger off shore platforms in the first instance to allow for extension to off shore transmission entry point substations.

· Where the offshore network lands on shore, should the network it is connecting to also be subject to the offshore standards for generation security. This is of particular interest when connecting to DNO networks.

· Should the GB SQSS now define differences between security of connection through cable and OHL circuits? The probability of faults on offshore cables should feed into the level of security proposed.

· Security Standards define switching arrangements at substations, are these appropriate for offshore networks.
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