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Dear Lars

Electricity Distribution Losses

I am writing on behalf of Northern Electric Distribution Ltd (NEDL) and Yorkshire Electricity Distribution plc (YEDL) in response to your January consultation on distribution losses.

We acknowledge the aspirations of Government to put the UK on a path to cut CO2 emissions by about 2050 with real progress by 2020.  The aspirations are, by necessity, long-term and we support your early consideration on how distribution network operators can contribute.  Both YEDL and NEDL include environmental considerations in their investment decisions and support the need to review the potential incentives for the appropriate management of distribution losses.  

It is a difficult issue to address but one that needs full consideration of the potential opportunities.  There are many factors that drive investment in the network and these can put upward pressure on losses as companies pursue improved capital efficiency and manage the utilisation of their assets more effectively.  It is therefore appropriate to recognise the capital efficiency of efficiently utilised networks when reviewing the incentives and to consider where the level of losses would be without changes to the current incentives.  The losses incentives needs to balance with incentives for capital efficiency to ensure efficient investment with appropriate control of losses in the short-term and a transition towards design policies aspiring towards a realistic reduction in losses over the timescales proposed in the Government Energy white paper. 

Before considering how to incentivise a reduction in losses one should first make clear the outputs required.  If the driver is to contribute to a reduction in CO2 emissions, to help meet Government targets and to protect the environment, then the key focus needs to be on ‘technical’ losses (i.e. network fixed and variable losses).  If the driver is to reduce costs to consumers than the focus needs to be on both technical and non-technical losses (i.e. measurement errors, unmetered supplies, etc).  In an ideal world one would, of course, wish to achieve a result that optimises both aims.  In each case there is a balance to be struck.  

If the key driver is environmental then one must consider the overall environmental impacts of such policy decisions.  We believe that it would be a sensible long-term aim to move towards the use of lower loss plant and to review design standards in order to reduce distribution technical losses.  However, as a major reduction in distribution technical losses will require a major replacement of distribution assets, the required rate of reduction does need to be a key consideration in the setting of the incentives.  For instance, with the normal rate of replacement, it would take many decades for the cumulative effect of asset replacement / design policy changes to contribute significantly to a reduction in average losses.  However, if companies are incentivised to accelerate the replacement of assets in order to meet losses targets then this could entail the premature replacement of many assets.  

In considering CO2 emissions we feel that consideration should be given to the overall energy balance when developing incentives.  For instance, if future incentives were to result in loss reduction as a key primary driver for asset replacement, then the development of such an incentive should factor-in consideration of the energy consumed (and associated emissions) by the manufacturing of the replacement assets.  We therefore believe that incentives should be set that change behaviour to move in the right direction over an appropriate period of time, but which do not encourage inefficient choices in terms of overall environmental impact.

If the key driver is to reduce the energy costs to consumers then the reductions in bills brought about by the reduction in losses must be considered together with the increase in bills required to fund the loss reduction efforts.  If this is the case then we believe that it would be cost-effective to target early consideration of a reduction in non-technical losses. 

In summary, we believe that companies should be incentivised to achieve lower loss solutions to the longer-term development of distribution networks in order to contribute towards the Governments aspirations.  However, we believe that careful consideration needs to be given to ensure that such incentives do not encourage the premature replacement of assets as we feel that this may not be in the overall interest of customers or the environment.  In the shorter term it would be cost effective to place emphasis on reducing non-technical losses.  Non-technical losses can be volatile and are not all within the full control of DNOs.  They therefore place significant uncontrollable risk in any output based incentive schemes for the reduction of losses and should be minimised.  Such reduction would reveal a truer picture with respect to the size of technical losses.  However, the players who can influence a reduction in non-technical losses include suppliers and their agents in addition to the DNOs.  All need to contribute towards efforts in this area. 

We believe that suppliers could also contribute towards the reduction in distribution losses through stronger incentives in their tariffs to encourage demand side management and power factor correction.  Distributed generators could also contribute towards the reduction in losses provided that they were presented with locational signals to place generation close to demand.

The remainder of this response addresses the questions asked in your consultation document.

SCOPE FOR LOSS REDUCTION

Are there any other areas in which losses can be reduced?

The areas identified within the consultation represent the full set of areas that can be pursued in an attempt to reduce losses.  It is our belief that the two distinct areas (technical and non-technical) represent different challenges in resolving the issue.  It is clear that in the short-term resolution of the issues surrounding trading data can be used to isolate the true system losses.  Resolution of these issues will benefit all market participants and customers through improved clarity of true consumption.  The reduction of the technical fixed and variable losses has to be treated as a long-term objective.  As identified elsewhere within this document the current level of incentivisation has led to investment procurement and design policies being adopted that deliver an optimum level of losses within that regime.  The abilities of DNOs to improve this further is limited by the incremental nature of investment and the step change in cost required to move to a materially better performing form of equipment.

What is the scope for further reducing losses on the 14 DNOs?
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Our own analysis indicates the following sources of losses:

This shows that approximately 92% of losses are technical (fixed and variable) and that approximately 8% are non-technical (measurement errors, unmetered supplies, etc).

Whilst it appears that the greatest scope for reducing losses is to reduce technical losses, such an ambition would, as discussed above, require a major replacement of distribution network assets.  Bearing in mind that DNOs typically work on approximately 1% of their networks each year, it would take decades to achieve a significant impact on technical losses.  Similarly, changes to design policies for extensions to the network would take also decades to feed through as a noticeable reduction in average losses. 

Whilst our investment strategies include environmental drivers these generally relate to visual amenity, noise and oil spillage protection measures (i.e. bunding).  The replacement of plant solely due to losses is not a key driver in our investment programmes and efficient investment decisions could actually put upward pressure on losses.  However, losses are considered in the investment appraisal of the type of plant we buy when weighed against the current incentives for loss reduction.

The following is our current view of the scope for the reduction in technical losses.

Load Factors

EHV networks are generally duplicated to meet the security requirements of ER P2/5.  This leads to a maximum loading of 50% of installed capacity.  If you then take into account the cyclic load patterns of typical networks, then the overall annual load factor will typically be less than 25% of installed capacity.  

HV systems are generally configured for open ring working as a result of the security requirements of ER P2/5.  This again leads to maximum usable capacity being no more than 50% of rating due to the need for providing switched alternatives.  Load is distributed on HV systems but because of the need for providing switched alternatives the scope for tapering networks as you move away from the source is limited. These factors together with typical load profiles lead to annual load factors of typically less than 20% of installed capacity.

At LV there is no need to provide alternative feed circuits to meet the security requirements of ER P2/5 so installed capacity is more closely matched to maximum demand.  These systems will typically have annual load factors around 30%.

In terms of variable (copper) losses the relatively low load factors of all of these systems already leads to low losses.  There is little scope for economically reducing their level by increasing the size of installed plant and mains.  At LV, where the highest mains losses occur, both NEDL and YEDL use DEBUT for design.  This takes into account the value of system losses in its recommended cable sizes.

Our conclusion, therefore, is that the relatively low load factors offer little opportunity for economic investment, thereby diminishing any perceived benefits of introducing reduced loss equipment. 

Transformers - variable losses

Of the transformer losses given above, approximately half comes from variable (copper) losses and half from fixed (iron) losses.  There is a trade off between the two in that lower variable losses requires a larger core to accommodate the windings which in turn leads to higher fixed losses and higher capital cost.  

The low utilisation of system transformers (normally less than 25%) means that it is unlikely variable losses can be economically reduced by oversizing transformers.

There is more scope at the HV/LV level where load factors are higher.  This is taken into account in the company's design policy when new transformers are sized to give an initial maximum demand of no more than 75% of rating.   This allows for the typical levels of load growth that will occur over the life of the transformer and gives the best lifetime balance between plant cost, the cost of changing a transformer and the value of both fixed and variable losses.  However, once installed, losses alone can not justify the cost of changing a transformer and we will typically load a transformer up to 130% of its rating before changing it for one of higher rating.

Transformers - fixed losses

The big breakthrough on fixed loss reduction came in the early 1950s with the introduction of cold rolled grain oriented steel.  This approximately halved previous fixed loss levels.  Both NEDL and YEDL have only a handful of transformers still in service that pre-date this technology.  Further developments since cold rolled grain oriented steel have potentially reduced fixed losses by a further 50%.  However, this reduction is unlikely to justify the premature replacement of the early cold rolled grain oriented steel transformers.  As an example, a typical early 1960s 24 MVA 33/11 kV transformer has fixed losses of about 12 kW whereas a modern low loss unit would be about 8 kW.  The difference of 4 kW, at a capitalised 21p per unit, would have a capital value of only £7,500.  This has to be compared with the £200,000 cost of a like-for-like replacement.  Similar factors apply to HV/LV transformers where losses alone can not justify the premature replacement of transformers.

In terms of switching off one of a pair of EHV transformers at times of low load, our own analysis has indicated that this would only save losses when total substation demand is less than 10% of the transformer rating and applies only to older transformers.  Very few substations get down to this level of demand and even then only at around 4 to 6 am on summer mornings.  The daily switching required to achieve very marginal savings would put the older transformers at an enhanced risk of premature failure and hence it has not been considered to be an acceptable procedure.

Whereas losses alone can not justify the premature replacement of transformers, for situations where new or replacement transformers are needed for other reasons, then losses can be influenced.  We believe that our use of capitalisation values for both fixed and variable losses as part of tender procedures for transformer purchases leads to the purchase of an optimal level of losses within the units utilising the normal range of transformer steels.  This process reflects the current incentives in the present review period.  It is clear that to justify the use of ultra-low loss technologies such as laser etched or amorphous steels would require a step change in the incentive regime that the proposed valuation of losses would not support.  Further the whole lifecycle cost to the environment of the production of such units, given the more specialist technology and associated processes may outweigh the benefits derived at the point of use.

Transmission Voltage Levels

Obviously higher transmission voltages and fewer transformations of voltage will lead to lower fixed and variable losses.  For instance, with the standard range of transformations of 275/132/33/11, missing out either the 132 or 33 kV steps could result in lower losses.  However, this has to be balanced against the costs of doing this and implications in other areas such as system performance.  For instance, a 132/11 kV substation would cost approximately 50% more than a similar sized 33/11 kV substation.  This difference would be even higher if there were significant lengths of feeder circuits involved.  To justify the extra cost, 132/11 kV substations tend to have higher capacities with the resulting lower performance due to more customers being connected to the substation and the generally longer 11 kV circuits required to utilise the capacity.  Both NEDL and YEDL do use 132/11 kV in high load density areas where 11 kV outlets can be kept relatively short.  Similarly 275/33 kV GSPs are used when suitable grid lines are nearby.

Again, it is highly unlikely that loss savings alone could ever justify a general change to system voltages.  However, at the time of asset renewal, a few opportunities may arise to re-design systems with this in mind if the cost signals are sufficiently strong.  Offset against this is the fact that higher voltage systems are generally more visually intrusive than lower voltage ones.  This will lead to more difficulties and extended timescales for obtaining planning permissions and wayleaves/easements for developments.

Distributed Generation

At the present time distributed generation has the potential to lead to lower system losses, where the exported energy of the generator is well matched to the local demand on the network.  Note that this loss reduction does not impact on the level of losses reported by distribution companies.  In the settlement system, the metered output of distributed generators at the point of connection is grossed up to represent the energy that otherwise would have had to be taken from the grid system to meet the local load.  In effect the generator receives the full benefit from any actual loss reduction on the distribution system.

Is Ofgem’s view that the current incentive on distribution losses is too weak and losses are currently higher than what is optimal the correct one?
It is difficult to answer the question regarding the optimal level of losses without considering the big picture in terms of the overall financial and environmental costs of achieving specific levels.  Looking at the behaviour that the current scheme incentivises, then we consider that the current incentives are strong enough to encourage companies to consider losses in their investment appraisals but not strong enough to introduce losses as a key investment driver or to promote significant changes in design policy.  If a significant shift is required in the way that networks are designed, or in the move towards super low loss equipment, or the premature replacement of assets then stronger incentives are required.

Which specific efforts are likely to be overall cost effective, bearing in mind that the cost of losses may be 3p/kWh?

The most cost-effective area is likely to be to focus on a reduction of non-technical losses and demand side management.  This would require incentives to be placed on suppliers as well as DNOs.  An incentive set around the current 3p / kWh would not provide sufficient incentive to change the current behaviours with respect to reducing the inherent losses of distribution plant.  If the incentive were to remain at 3p / kWh then the retention period would have to be reviewed to increase the sharing of benefits between DNOs and customers to a level higher than the current 30% DNO share.

INCENTIVE MECHANISMS

What is the appropriate valuation of losses? Is it appropriate to include a value for environmental impact and, if so, is the method and level used in this document the appropriate?
We agree that the three components of technical losses described (the value of the electricity lost; the cost of providing the additional transportation capacity on the transmission and distribution networks and the costs of the environmental impacts associated with the additional generation that is needed to cover losses) represent an accurate view of valuation.  Supplementary to that also would be the environmental impact of the production of equipment  - pushing towards a whole-lifecycle cost of losses.

The empirical evidence presented in the document seems to represent an appropriate method and level of valuation.  It does, however, represent slightly less than double that which has been built into the NGC incentive scheme, creating an impression that there is an imbalance in the view of losses at transmission level compared with those at distribution level.

What are the important factors in assessing the merits and demerits of alternative incentive schemes?

An output based incentive scheme has the advantage that it measures the output to be achieved and only rewards DNOs if there is a measurable reduction in losses.  However, it has the disadvantage that it is susceptible to measurement errors and other factors not within the control of the DNO.  These could be significant relative to the incremental improvement in the level of losses.  It is therefore important to minimise the level of non-technical losses.

An input based scheme would not suffer the same problems in terms of the measurement of losses but could detach the incentive mechanism from the output being incentivised, rewarding effort rather than results.  Such a scheme could be difficult to administer in terms of the record keeping that would be required and would only focus efforts in areas where input measures had been pre-defined.  It could therefore force companies to adopt prescriptive solutions and stifle innovation or application of a wider range of opportunities.  However, if there is consensus on key changes that all companies should adopt then it may be appropriate to develop a small number of incentivised input measures. 

An alternative could therefore be to combine the two types of scheme.  The key scheme could be output based and this could be supported by some input measures.  For instance, if the focus is on a move towards lower loss assets, for instance lower loss transformers, the difference between the cost of a low loss transformer and a higher cost of a super low loss transformer could be given a different regulatory treatment with respect to the rate of return.

What are the merits and demerits of the alternative options for incentivising losses?

Our initial view would be to favour an approach that looked at refining the existing scheme.  Below, we identify our view of the merits and demerits of the three options proposed in the consultation paper.

Option 1: Refine the existing scheme by reviewing the level of the incentive, the duration of the incentive, considering the cost of losses at different times, and reviewing the benchmark methodology.
Merits: Ease of implementation provided that the benchmark is based on individual historical trends.  This keeps the risks on DNOs at appropriate levels.  Modifications to the incentive level and duration could strengthen incentives. 

Demerits:  The absence of caps and collars exposes DNOs to significant downside risk.  Other demerits relate to any move towards setting a benchmark or valuing losses differently at different times of day.  The calculation of an efficient level of losses with a view to setting a benchmark based on the characteristics of the network in each area would be complex and would necessarily be subject to assumptions that could increase the risk on DNOs.  The different valuation of losses at different times of day would introduce unnecessary complication and really relate to incentives that would be better managed by suppliers through demand side management.

Option 2: the NGC approach.  

Merits: Caps and collars limit the upside for DNOs but limits the downside risk. 

It can be applied using historical costs as the benchmark for each company.  This would be a requirement to ensure that all companies start from a neutral position.

Demerits: A scheme based on a benchmark requires the setting of forward targets with the same complications described above.

Option 3: DNOs purchasing electricity to cover losses.
Merits: Could more accurately reflect the market price of losses.

Demerits: However, such a scheme would be an unnecessarily complex route to achieving the desired objectives and expose DNOs to unnecessary market risk. Bearing in mind the long incremental timescales required to make a significant difference to the level of losses it is would not be cost-effective to introduce incentive arrangements that centre on the establishment of trading operations to purchase losses.  This would require significant investment in new systems and people, which would not provide any improved investment signals greater above those provided by options 1 and 2.

Would it be appropriate to introduce an incentive scheme that differentiates between variable, fixed and non-technical losses? Would it be appropriate to introduce an incentive scheme that differentiates between losses occurring at different points in time?

Technical fixed and variable losses have environmental implications whereas non-technical losses do not and one could therefore apply more importance to the former.  However we see no reason to apply different incentive schemes to each loss category.  In fact, with an output based scheme it would be difficult to determine which category of loss any reduction is attributable.  Any attempt to do so would introduce unnecessary complexity and could introduce the potential for gaming.

An incentive scheme that differentiates between time would, again, be overly complex and would in fact relate to issues not within the control of the DNO.  The most appropriate method to reduce losses at peak periods would be for Suppliers to be incentivised to promote demand side management through their tariffs.

I hope that you find these comments useful.

Yours sincerely

ANDREW SPENCER

Regulatory Affairs
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