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Dear Mr Rognlien

Consultation Document 03/03

Electricity Distribution Losses

I am writing as an independent electrical power engineering consultant with extensive experience in electricity distribution and a special interest in power transformers.  I have studied Consultation Document 03/03 in detail and would now like to submit my comments which are set out in the Attachment below.

If I can help further in any way or if there is anything that you would like to discuss please let me know.

Yours sincerely

Roger Brand CEng MIEE

Consultant Engineer

rbrand@iee.org

www.transformerworld.co.uk
Attachment

Comments on Ofgem Consultation Document 03/03

Electricity Distribution Losses

Innovation

As a general observation I was rather disappointed that the document provided little to encourage innovative engineering development.  For example, transformer losses currently produce vast amounts of energy that is simply dispersed into the atmosphere.  Heat recovery processes are virtually unknown.  With the correct incentives in place it is possible that some unavoidable losses could be utilised in specially developed local heating systems.

Statutory Voltage 230V

The document makes no mention of the effect on losses of the statutory voltage change from 240 to 230V nominal.  In general a voltage reduction at LV reduces load and hence losses.  Whilst it is recognised that actual voltage levels probably remain more or less unchanged at present, this could become a factor in the longer term.

Capitalisation of Losses
I would imagine that most if not all DNOs capitalise losses when making purchase decisions on new transformers.  The figures used (in £/kW) for both copper and iron losses probably vary between one DNO and another.  Clearly those that use the highest figures attach greatest significance to the cost of losses.  A comparison of figures might prove to be useful.  If Ofgem were to set the figure to be used in the calculation this could provide a simple form of Regulation.

Losses in Selected Countries - Table 4.2

Table 4.2 indicates that average losses have fallen by 21% over the 20 year period in question.  This very impressive achievement hardly seems consistent with the policy that has been adopted universally over that period to run systems harder and harder.

The figures for Finland are outstanding.  Are there lessons to be learnt here?

Para 4.19 - Higher Voltages

Some European countries are following an even more progressive course by introducing a new voltage level of 22kV to replace the equivalent of our 11kV system.  Since the ageing distribution system will need to be substantially replaced in the near future it is important that we use this opportunity to do things differently.  As well as reducing losses by using higher voltages other favourable economic factors also need to be taken into account, such as the reduced price difference between 11kV and 22kV underground cable.

Para 4.24 - Transformer Core Material

It is understood that amorphous cored transformers are still not generally available and even where they are then only for HV/LV plant with low kVA ratings.  It should also be noted that the lower flux densities that have to be used tend to produce cores with larger cross sectional areas which then require longer turns leading to higher copper losses.

Para 4.26 - Switching Off Transformers

I would suggest this is only done with great care.  When a transformer is switched off it cools down.  As it cools the percentage saturation of the oil increases and if sufficient moisture is present free water can be produced.  This could lead to failure.  Furthermore, if a transformer has been de-energised for a long period of time it may require re-commissioning tests before being re-energised.  Switching off transformers may save losses but it is important to be aware that it also has an adverse effect upon system security and asset management.

Appendix 1.3 Optimal Level of Losses

I am a little surprised that the DNOs are expressing difficulty in identifying the optimal level of losses.  I would have expected this to be a relatively straightforward network modelling exercise using the appropriate software.

Appendix 1.5 Demand Profiles

I think it highly likely that there will be a 'paradigm shift' in demand over the next 40yrs.  Significant factors already on the horizon include global warming, domestic air-conditioning and distributed generation.  These all need to be built into the long term equation.

Appendix 1.6 Asset Replacement

Agreed.  It is very important that we do not miss the opportunity to do things differently.  This will require some radical new thinking on network design.

Appendix 2  Table 1

Oversized Cables - the design of an underground network will always allow for load growth and hence appear 'oversize' on Day 1.  However any early benefit would be gradually eroded as the anticipated load appeared.

Manage Load - I agree with the two contributors who suggested that customers should be encouraged to use electricity more wisely.  There is scope here for further innovative thinking.  An intelligent box in the house displaying demand, consumption and cost would almost certainly lead to positive action by some customers to selectively control their demand.  Evidence of this type of behaviour has already been seen in the early microgeneration trials.

24 Feb 2003

End

Rothside House, Bury Road, Beyton, Bury St Edmunds, Suffolk IP30 9AB

Tel: 01359 270260
        Fax: 01359 270178

Registered office: as above    Registered in England and Wales: 3664888    VAT registered 720 2033 02

