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1 Executive Summary

The Brattle Group has been asked by Ofgem to reviber cost-benefit analysis
commissioned by the Balancing and Settlement CB8€J Modifications Group and carried out
by Oxera. The work examined a number of proposeldridang and Settlement Code (BSC)
Modifications associated with the introduction ohal losses (P198 and its alternative, P200 and
its alternative, P203 and P204). The Oxera analysis set out in the two Oxera repbftand
submitted to the Authority as part of the Final Midtion Reports (FMRs) on the proposals.
Specifically, we were asked to consider:

- Were the terms of reference for the Oxera analygsopriate?

- Did the Oxera analysis fulfil its terms of referefic

- Was Oxera’s modelling methodology appropriate lier given terms of reference?
- Are the input assumptions underpinning Oxera’s mlaskenarios credible?

- Are the conclusions of the Oxera analysis reasef?abl

We also considered criticisms of Oxera’s analysisad by third-parties. Note that we were
not asked to consider the merits of the proposedifiéations either in isolation or in relation to
the Applicable BSC Objectives nor were we askedammment on the additional analysis carried
out by Ofgem as part of its “Minded To” and ImpaAssessment consultations.

Though we have not had direct contact with Oxemwere able to put written questions to
them via Ofgem and Elexon. To reduce the burdebaih Ofgem and Oxera, we did not put
guestions to Oxera on issues that did not seenave b material affect on the outcome of the
study.

Oxera’s methodology

Oxera has separately considered the impact of 20ssés in the short and longer term. For
the short term, Oxera has calculated what therdifiee in total generation costs would be with
and without zonal losses, and has investigatedntipact of annual loss factors, seasonal loss
factors and scaled seasonal loss factors. It hag dois by using load flow modelling to
determine how zonal losses might develop over greog from 2006/07 to 2015/16. Oxera has
separately investigated the potential impact onatetrby considering the effect that changing
prices due to zonal losses would have on the leivdémand in different regions. For the longer
term, Oxera has considered the extent to whichldosaes might affect where new plants are
built. In particular, Oxera used its Renewablesi@athions model to estimate the effect of zonal
loss factors on the growth and profitability of eerable generation.

! Oxera, ‘What are the costs and benefits of zarssl tharging?’ July 2006 — this report was com roinsil
as part of the assessment process for P198 aedaafter referred to as the July 2006 report.

2 Oxera ‘What are the costs and benefits of annodlseasonal scaled zonal loss charging?’ which was
commissioned as part of the assessment proce$22fit and is hereafter referred to as the SepteR0@S
report.



Oxera has also estimated the total implementationoperating costs for BSC Parties and the
central systems of adopting zonal loss factors.alljin Oxera has explored the likely
distributional effects that zonal loss factors veboéive had in 2006/07.

Oxera’s main findings

Oxera found that the introduction of zonal lossesults in a number of benefits being
realised by the system overall, specifically thiowtort-term redespatch benefits and a demand
response. In other words, Oxera generally fountahahe types of zonal losses proposed under
the various modifications would, to varying extemeduce the total generation costs associated
with meeting a given level of demand. HoweversitMorth noting that this was not always true
in the last two to three years that Oxera modg&d.3/14 to 2015/16) where Oxera found dis-
benefits in some of the cases it studied.. None#isel because Oxera's estimates of the
implementation and operating costs associated zuittal loss factors were relatively low, Oxera
found that all the cases it studied led to a pasitiresent value for the net benefits of introdgcin
zonal losses.

Oxera also concluded that, at least in the shameadium term, zonal losses were unlikely to
result in large efficiency gains with respect to@etor siting decisions and reduced costs of the
transmission network. Zonal losses simply strengthiee existing locational signals in the
existing (zonal) Transmission Network Use of Sys{@iNUoS) charges. If the existing signals
are already effective in directing efficient pldmtation, then the introduction of zonal lossed wil
have no additional efficiency effects with respartplant location. For similar reasons Oxera
found that the impact of zonal losses on new enttyie long term was very uncertain, although
likely to lead to a small net annual benefit if ablosses caused plant to move to the south that
would not otherwise have done so. Oxera also cdedluhat zonal losses would have little, if
any, the impact on the growth of renewables be2@¥5/16 since other factors (the design of the
Renewables Obligation and non-economic difficultie®uld be a more important limit on
renewables building rates. As regards the profitglof renewables projects, Oxera concluded
that overall the introduction of zonal losses woaldy have a marginal impact although there
would be some distributional effects.

As regards distributional effects in 2006/07 (th@yoyear in which they were calculated),
Oxera concluded that zonal loss charging wouldItrésusignificant transfers between market
participants. Generators in the north and suppliershe south would face increased loss
payments whilst, conversely, generators in thetsaatl suppliers in the north would pay less for
losses.

Oxera’s terms of reference

We consider that the terms of reference issuedhey BSC Modification Group were
reasonable although it would have been appropt@ateave requested additional distributional
analysis (in terms of the effects on the costs @nprofits of specific companies or types of
companies), better specified the time period tafedysed and ask for the analysis to be extended
for a longer period. We also consider that it mighte been appropriate to ask Oxera to analyse
whether it was likely that locational signals woblel over-stated through the combined effects of
TNUoOS charges and zonal losses, although we aticapthis somewhat of a moot point given



that TNUoS charges do not fall under the governaocéhe BSC. In any event, Ofgem
subsequently investigated this issue in its Impasessment and its ‘Minded to’ consultation.

Oxera has largely fulfilled the terms of refereticat it was set. There are a number of minor
areas where Oxera’s analysis appears only part@lfylfil the terms of reference (for example,
there is little analysis of the impact of zonaldes broken down by generator size) but none of
these omissions is significant in terms of the alleonclusions.

Modelling methodology

We have also concluded that Oxera’s modelling nddlomy is a generally appropriate
approach. However, Oxera’s estimation of the neefits of the Modifications hinge largely on
calculations based on only 3 (annual TLFs) or X¥hagenal TLFs) snapshot periods. It would
clearly have been preferable to include more psraithough we appreciate the magnitude of the
task involved in carrying out numerous load flovalgses. We cannot preclude the possibility
that the benefits found by Oxera might have beetenadly different, either lower or higher, if
more periods had been modelled but our simple nindeduggests that it is unlikely that more
shapshots would have led to a different overalctgsion.

We also note that Oxera’s TLF analysis was baseihpfementation of zonal loss charging
in 2006/07, whereas it would have been more cardistith the modification proposals to model
its implementation in 2008/09, with the currentfarin loss charging arrangements applying in
2006/07 and 2007/08. In that way the TLFs derived 2008/09 would have been based on
patterns of generation reflecting uniform loss giag, with all subsequent years based on zonal
loss charging. In addition, the cable between Britand the Netherlands (the BritNed cable) has
not been modelled: the BritNed cable could affddeg, and so, at least in the year it which it is
commissioned, reduce the benefits of zonal losses & would effectively be a “market shock”
(an issue we discuss below). We accept, howevat,gioper accounting of the impact of the
Britned cable would have required the detailed imdeof interactions between the Dutch and
GB markets, which did not form part of Oxera’s terof reference. Finally, it would have been
preferable to have integrated the investigatiothef impact of zonal losses on generation and
demand, rather than considering them separately.

Oxera’s inputs

Over a year has passed since Oxera produced istsegnd so it is not surprising that the
assumptions Oxera used in July and September 2@0toav somewhat out of date. It is also the
case that Oxera’s input fuel prices seem to dfffam the DTI's fuel prices on which it claims to
rely. While this has no material affect on the oeebleness or otherwise of Oxera’s results, the
fuel prices lack transparency as to how they wereved, and this does not fully comply with the
terms of reference.

The gas prices used, while below the forward preodsting at the time Oxera prepared its
studies, are now in line with market expectatioasoh December 2007. However, the lack of
seasonality in the gas prices Oxera have used ounddiuce errors into the modelling because it
means that the snapshots may not reflect markedittams. Where Oxera models annual loss
factors the errors are only likely to affect theabenapshots, which are representative of winter
conditions, since the other two snapshots are septative of periods from periods throughout
the year. However, where Oxera models seasonalfdas$srs, the lack of seasonal gas prices
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could affect all the snapshots. On the other handsimple model indicates that the benefits may
if anything be increased by adding seasonality. dded prices Oxera has used, while reasonably
consistent with the contemporaneous forward pratethe time Oxera prepared its report, are
now significantly lower than current coal forwardges. Oxera’s carbon prices are in line with
both current and 2006 market expectations. On #sislof some simple modelling, we do not
believe however that updating Oxera’s fuel priceuagptions would lead to any fundamental
change in the conclusions that can be drawn frerantlysis.

Critique of Oxera’s main findings

The introduction of zonal losses produces a betefitause a system of zonal losses more
accurately reflects the losses a plant causes. Xithl losses, more efficient dispatch is possible,
since the rational outcome is for dispatch to beedaon costsncluding the cost of losses.
Consequently, the better TLFs approximate the atttases caused by a plant, the more efficient
the system will be and the greater will be the fieneelative to a system of uniform losses.

We believe that Oxera’s general conclusions on liéeefits of zonal losses are robust.
However, we have concluded that there are moreonsaghy Oxera may have over-estimated
the likely net benefits than there are reasons Wwhyay have under-estimated them. Our
concerns regarding potential over-estimation relatignarily to Oxera’'s methodology and
whether it has appropriately assessed the rislerémi in all the modifications. By contrast, the
potential for Oxera to have under-estimated thectfdf zonal losses relates largely to its input
assumptions, where actual future outcomes are tatdyi uncertain. Overall, therefore, we
consider it more likely than not that Oxera may énaver-estimated the net benefits to some
extent.

One of the main shortcomings in the Oxera analgsibat it has not sufficiently considered
what would happen if the transmission loss mukip{irLM)? for a given zone is a poor proxy for
the losses for which that zone is responsible &dbsses’). Such an outcome is possible under
all the Modifications for two reasons. First, thalinvolve using TLFs for a given year that have
been calculated on the basis of conditions in ttevipus year. Thus, any change in market
conditions e.g. significant new entry, plant retients or changes in relative fuel costs, whether
foreseen or unforeseen, could lead to differenedaden the TLM for a given zone and actual
losses.

Second, the zonal Transmission Loss Factors (TltRa} feed into the TLMs will have been
averaged over a wide range of market conditiorib€en year or a season) and this can also lead
to differences between a zone’s TLM and the logmaserators in that zone actually create in
particular periods. A large difference between Thé/ of a zone and the losses attributable to
that zone in any given period is the main risk tihat Modifications create, since this could, for
any given year, reduce the benefits significantiyeeen produce a net dis-benefit. A net dis-

% The TLM is a measure of losses. For example, a DEMIB% means that a generator is credited with 98%
of its output at the point of receipt.

* The TLF is used to calculate the TLM. For exampapring the effect of the TLMO scaling factor dse
to ensure that allocated losses match actual lpasElsF of 2% means that a generator has a TLM-ef2% =
98%.



benefit could arise if uniform losses are a betfgroximation of the losses generators cause than
the zonal TLMs. In this case, uniform losses cdelald to more efficient despatch than using
zonal TLMs based on TLFs from the previous yearweler, such effects should be transitory,
unless the market continues to change significafrtyn year to year, because TLMs in
subsequent years will reflect the effects of prasiohanges in market conditions.

We accept that Oxera'’s analysis has captured sdriege effects in that it used averaged
TLFs based on conditions from the previous yeaspesified in all the modification proposals.
However, we do not consider that the scenarios ®kere investigated sufficiently investigate
the potential inefficiencies caused by using TLfesf the previous year. For example, in the Gas
scenario gas prices are consistently lower from yaar to the next. But the gas-price related
scenario that is most likely to reduce the benefitthe proposals is if gas prices cycle between
being low in one year and high in the next, sirge would cause TLFs in one year to be a poor
proxy for TLFs in the next year. As we outline abpthis would reduce the benefit of zonal
losses, relative to a situation with a stable gagpand where consequently TLFs in one year are
a good proxy for TLFs in the next. A similar effagbuld occur for other ‘shocks’ or changes
such as the addition of the BritNed cable or aigant change in the transmission network. We
have carried out some simple modelling that suggstt such outcomes would reduce, but not
remove, the net benefits Oxera estimates becassdisaussed above, such effects should be
transitory.

Additionally, we consider that Oxera may have uraimated, possibly by around 20%, the
likely level of implementation costs. We acceptttixera was required under its terms of
reference to rely upon implementation costs praviol Elexon but we have some concerns over
the use that Oxera made of these data in extrapplditese results to estimate total costs over all
BSC parties. This is partly because Oxera appearsate missed out some generators in
estimating the costs for market participants wii it provide their own estimates to Elexon.
We also consider it would be prudent to adopt ddriglaily rate when estimating these costs,
since the rate used by Oxera is Elexon's interatdé which may be unrealistic if external
contractors have to be used. However, whilst higimiementation costs would reduce the net
present value of the benefits from zonal lossesy tivould have to be increased to a highly
implausible level in order for the introduction odnal losses to lead to a negative net present
value.

We have also sought to investigate whether, foresoeason, Oxera’s input assumptions led
to unrealistically high net benefits. We have exptb the effect of changing the input
assumptions with regard to fuel prices and carlmmtscand concluded that this would not be the
case. For example, including current coal priceliglv are much higher than Oxera assumed)
increases the benefits of introducing zonal lossagse it shifts more production to gas-fired
plant which generally have lower losses than civatifplant.

In a number of the scenarios it has consideredraOfeds dis-benefits in the last two to three
years modelled. In the absence of any changes tkeineonditions i.e. changes in relative fuel
prices or in the geographical distribution of getien plants, there should be a trend of the net
benefits from introducing zonal losses increasingraime, as the TLFs gradually converge
towards the actual loss factors, until a ‘steadyestof benefits is reached (though the increase in
benefits from one year to the next will decreaserdime). If locational signals from network
charges cause developers to build new plants isdahéh of the GB rather than in the north then,
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over time, actual losses, and consequently thefiberfeintroducing zonal losses, will reduce.
However, we see no reason to believe that in tmgdo term redespatch benefits should
disappear, since, in general, the zonal loss facthould always be a better approximation to
actual losses than a system of uniform losseshande zonal losses should result in net benefits
(except in occasional years where there are langages in market conditions). We suspect that
the projected dis-benefits found by Oxera resutnfithe use of a static transmission network
from 2012/13 onwards — new lines are not addechénrhodel as they would be in reality —
understandably, since such additions would be ifficult to predict. This means that the
likelihood of “artificial” constraints emerging die network, which would in practice not to be
seen because of network upgrades, will increaséutiiger out that Oxera looks. Such artificial
constraints probably bias the estimated benefitgned@rd and thus account for the dis-benefits
that Oxera finds.

In calculating the present value of the net besefixera uses a discount rate which is, in our
opinion, too low, and also ignores the annual pattd benefits in its calculations and simply
uses the average annual benefits. We have re-atduhe net present value of the benefits using
higher discount rates and actual annual benefitsiig from using average annual benefits for
generation redespatch to using yearly data chatfyggsNPV by between -£6.5 million and
+£3.7m, depending on the scenario. Increasing ftBseodnt rate used in the calculations
decreases the NPVs by between £1.3 million (Cestrahario) and £4.5 million (Seasonal case
under the Central scenario). However, regardleskeofliscount rate used and the methodology,
for any reasonable discount rate the zonal losegsopals should yield net benefits in present
value terms.

We have concluded that Oxera’s analysis, whileinaily designed to consider only two of
the six loss proposalsexplicitly, P198 original and P204, is also relevdao P200, P200
alternative and P203. It is more difficult to exiodate Oxera’s results to P198 alternative, since
this proposal involves the gradual phasing in aofatdosses. We estimate that assuming a linear
relationship between the phasing of the TLFs ard#mefits will underestimate benefits.

Updating Oxera’s new entry cost analysis to accéamtecent changes in gas and electricity
transportation charges serves to reinforce thelasion that zonal losses are unlikely to have any
significant impact on generators’ siting decisioAs.regards the potential impact of zonal loss
factors on renewables, we agree with Oxera thaesssuch as difficulties in obtaining planning
permission and the operation of the Renewablegy@titin scheme are likely to be the dominant
determinants of renewables growth. However, we atirue out the possibility that zonal loss
factors might deter some projects in the north Bf tBat were only marginally profitable with
uniform loss charging. Nonetheless, Oxera’s findimgt the introduction of zonal losses would
only have a marginal impact on the overall profitabof renewables seems reasonable.

Finally, whilst Oxera’s analysis of the distributel effects of zonal losses appears
reasonable for 2006/07 it may not be particulaglyresentative of what would happen over the
longer term. This is simply because the spreadimakloss factors that Oxera finds in the first

® Whilst there have been only four recent BSC Madifion Proposals that relate to the introduction of
zonal losses, an alternative proposal was addelet@riginal proposal for two of these Modificatso(P198
and P200).



year of its scenarios is often not typical of thiiggrojects for other years. We also consider that
it might have been useful for Oxera to have pravidata on the number of companies, possibly

by type e.g. utility, generator, supplier etc.,tthee likely to be winners and losers under zonal
losses.



2 Introduction

Four BSC modification proposals to introduce |lam@dl allocation of variable transmission
losses have been submitted to the Authority (PI8Bits alternative, P200 and its alternative,
P203 and P204). As part of the assessment procefduréhese proposals, Oxera was
commissioned by Elexon to undertake a cost beagnéitysis. The Oxera analysis was set out in
the two Oxera reporté and submitted to the Authority as part of the Fiadification Reports
(FMRs) on the proposals. The Authority took the @xanalysis into account in reaching its
minded-to decisions of May 2007 to approve P203rajett the other proposals. The reasons for
those minded to decisions were set out in Ofgeroissgltation document of June 2007 (the
‘minded-to consultation”), which followed on fromf@@m'’s impact assessment (the ‘impact
assessment’) of February 2007. For all the modifoaproposals, the BSC Panel recommended
that the earliest implementation date should beptil 2008 and then only if an Authority
decision was received on or before 22 March 2007.

The Oxera analysis was criticised by a number gipoadents to both Elexon’s consultations
and Ofgem’s consultations, in the latter case gartlso criticised Ofgem’s use of Oxera’s
analysis in its assessment of the efficiency benefnd associated impact on emissions. In
particular, Oxera submitted a response to the nditdeconsultation stating its view that Ofgem
had “placed more weight than appropriate” on Oxemalysis in reaching those minded-to
decisions.

In the light of all the information available tq ihcluding all the responses to the minded-to
consultation, the Authority announced on 14 Sep&@an#®07 that it would be appropriate for
Ofgem to undertake a further review of Oxera’s gsial and the reliance placed upon it, before
the Authority makes its final decisions with regptecthe proposals.

The Brattle Group was selected by Ofgem to underthls review of Oxera’s analysis and
this report contains our findings. In reviewing @xs reports, we have also taken into account
the comments made by respondents to the variowsultations, the assessment and modification
reports for the various proposals (to the exteat they deal with Oxera’s cost benefit analysis)
and Oxera’s replies to a number of questions tleataised. All the material on which we have
relied is available, or will be available, on eitHglexon’s or Ofgem’s websites, and we have
included our questions to Oxera in connection wliik study and its responses in Appendix VI
and Appendix VII.

® Oxera, ‘What are the costs and benefits of zares tharging?’ July 2006 — this report was com miesi
as part of the assessment process for P198 aedaafter referred to as the July 2006 report.

" Oxera ‘What are the costs and benefits of annndlseasonal scaled zonal loss charging?’ which was
commissioned as part of the assessment proce$22fit and is hereafter referred to as the SepteR0@S
report.

8 For example, the BSC Panel recommended an implatieam date of 1 October 2008 if the Authority
reached a decision after 22 March 2007 but befor8&pbtember 2007.

° Oxera, Response to consultation on Zonal transmnidesses — the Authority’s ‘minded-to’ decisions,
July 3£'2007.



2.1 Treatment of losses — current and proposed
Transmission losses can be divided into two types:

» Fixed lossesre those which do not vary significantly with pawlow. In transformers,
the losses arise from magnetising the iron coreoMerhead lines, they include losses
dependent on the voltage levels, length of linedimdatic conditions.

« Variable lossesirise through the heat caused by current flowlingugh transformers and
lines. Variable losses increase with the curremd @ssociated power flow) and the length
of line in which it flows.

Transmission losses are allocated to BSC Partregt{es’) as part of their Trading Charges,
by adjusting individual BM Unit Metered Volumes 8ettlement through a Transmission Loss
Multiplier (TLM). Under the current Code provisigrisoth fixed and variable transmission losses
in each Settlement Period are allocated to Padiesa ‘uniform’ (non-locational) basis in
proportion to each Party’s metered energy. Theecdirllocation of transmission losses therefore
does not take account of the extent to which imlliml Parties give rise to such losses. In
simplified form, the TLMs can be represented byftiilwwing equation:

TLM =1 +TLF +TLMO

The transmission loss factors (TLF) are currergiyts zero but are included in the BSC so as
to provide the possibility of including unit spdcifloss factors. The Transmission Losses
Adjustments (TLMO) are calculated separately fornegators (TLMO) and suppliers
(TLMO).The TLMO' is the same for all generators and the TLN&the same for all suppliers.
They are set so as to ensure that generatorslacatald 45% of actual losses and suppliers are
allocated the remaining 55%.

The four modifications, and their alternatives, pdbpose allocating the costs of variable
transmission losses on a zonal basis so that elbémerators (or suppliers) within a zone are
allocated the same TLM but the TLMs vary betweemesd The grid supply point (GSP) groups
that are used to levy demand Transmission Netwad of System Charges would define the
losses zones. All the proposals would require theakloss factors to be set ex-ante, based on
data from the previous year but they differ in viieetor not there would be single loss factor in
each zone for a year (P198, P200) or seasonafdotws (P198 alternative, P200 alternative,
P203 and P204). P204 also differs from all the rofireposed modifications in that the loss
factors would be scaled to ensure that no geneiatoredited with producing more electricity
than it has actually generated, as can be theifcasgative zonal loss factors are allowed.

In addition to incorporating seasonal loss factBrs98 alternative also differs from P198 in
that the zonal loss factors would only be phasedliinearly over four years from the
implementation date instead of being applied ihfluice immediately. The two P200 proposals
also differ from all the other proposals in thaisérg generators would be hedged from the

0 The exception to this is modification proposal ®@200A, where the TLM varies within a zone for
generators in the hedging scheme.



effects of zonal loss factors — at least to themixthat their future output levels matched their
historic output levels.

Table 1 gives a short summary of the recent BSCifitation proposals relevant to zonal
losses.

Table 1: Summary of BSC modification proposals fozonal losses

Mod. No. Time period  Other features
for TLFs
P198 Annual Ex ante scaled marginal TLFs for varidtsses applied by GSP Group, scaling factor of 0.5
P198 Alternative Seasonal As P198 apart from seaddrtad, which are phased in over 4 years
P200 Annual As P198 except that existing generaterpartially hedged against zonal losses for 1Bsyea
P200 Alternative Seasonal As P200 i.e. P198 with imedlgpart from seasonal TLFs
P203 Seasonal As P198 apart from seasonal TLFééeame as P198 Alternative without phasing
P204 Seasonal As P198 apart from seasonal TLFs asdrsd scaling to ensure no negative allocatidnsses

2.2 Structure of the report

The rest of this report is structured as followsctidn 3 discusses the terms of reference set
for the two Oxera studies by the BSC Modificationo@s for P198 and P204. It considers
whether the terms of reference were appropriatethedcextent to which Oxera fulfilled them.
The next section, Section 4 describes the methggadlloat Oxera adopted for its cost-benefit
analysis including the scenarios it studied. Itsiders the extent to which the studies, which
were originally designed to analyse P198 origimal B204, are also relevant to the assessment of
the other zonal losses proposals. We also disausshait extent Oxera’s methodology was
appropriate. Section 5 deals with Oxera’s inputiaggions: were they appropriate at the time the
studies were undertaken and are they still appaig®iThis naturally leads on to a discussion of
the results that Oxera presented in reports, wisiclovered in Section 6. We check these results
with some simple modelling in Section 7. We disctiss concerns regarding Oxera’s analysis
that have been raised by interested parties (Se8)ioFinally, in Section 9, we consider to what
extent Oxera’s conclusions are robust.
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3 Elexon’s terms of reference

3.1 Summary of terms of reference
3.1.1 Process by which Oxera was retained

Before describing the terms of reference givenxer@, we briefly summarise the process by
which Oxera was retained to perform the work.

Modification proposal P198 was submitted on"1Becember 2005. The Initial written
assessment of P198 was published 'bdahuary 2006 and agreed the expenditure requireghf
external consultant to help estimate the costshanefits of the proposal. Subsequently, the BSC
Panel considered P198 at its meeting on 12 JarR@0®@ and submitted the proposal to an
Assessment Procedure to be conducted by the P188idédion Group. The Modification Group
agreed that modelling of the likely cost-benefitpamt on allocation of Transmission Losses
under P198 should be performed to support its deweént and assessment of P198, and
published a modelling requirements specificatiorabruary 2006.

In March 2006 the terms of reference for the cestdfit analysis were finalised by the
Modification Group for P198 and published by Elexas “Cost-Benefit Analysis Requirements
Specification for Modification Proposal P198”. Thiscument was the basis for a competitive
tender process for the performance of the costfltemmalysis. Oxera was awarded the work at
the conclusion of this process.

The initial terms of reference focused on the o@dgiP198 Modification, which involved
annual zonal loss factors. In the course of dewetpmptions for P198 Alternative the
Modification Group subsequently asked Oxera to rektéds analysis to include a case using
seasonal TLFs. All of this analysis was coveredixera’'s July 2006 report. Both the P198
Modification Group and the BSC Panel concluded tBxera’s analysis met its terms of
reference.

Subsequently, the Modification Groups for P200/2@0% P203 decided that they could rely
on Oxera’s analysis for P198/P198 A, and that &rtimalysis was not required. However, when
it came to consideration of P204, Oxera was comarissl to carry out further analysis (see
Section 3.1.3), which was described in its Septerdb8é6 report.

3.1.2 Terms of reference for Oxera’s July 2006 analysis

The terms of reference required the consultantetfopm a transparent, credible and robust
analysis to quantify the net benefit of implemegti198 over a ten year period. This analysis
was to be based on the calculation of annual Zbo$ for each year so as to enable the market
response to these TLFs to be quantified and tleetedf this response on the volume and costs of
losses to be assessed. As discussed above, the stapork was later extended to include
analysis of the impact of seasonal zonal loss facto

The consultant was required to consider the impacgeneration (by location, fuel type, and
size) and on demand (by location, type — domestichlomestic, and level) but consideration of
the impact of P198 on the environment and consumess explicitly excluded. However, the

consultant was required to quantify the effectaia TLFs on the transmission system in terms
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of their impact on transmission constraints and liméts that transmission constraints might
place on the ability of generation and demand $paad to locational signals.

In analysing the impact of zonal losses on ger@rathe consultant was required to quantify
its impact on:

« The operation and despatch of existing plants (¢hgough increased/decreased
production, and decisions to mothball or close {glgn

« The growth of future generation (e.g. fuel mixjrgjtand investment decisions for new
plant, and decisions to run previously mothballéghf) and the level of plant margin
available to the System Operator;

« Imports and exports via interconnectors;

e Generators connected to 132 kV compared to the dmmpa geographically proximate
generators connected to 275kV and 400kV;

* Wholesale electricity prices; and
* The cost of carbon emissions to generators.

The consultant was required to quantify the costs lbenefits over the first five years in
detail but was allowed to use extrapolation foedatears providing the approach taken in doing
so was clearly described. The consultant was nbgeibto use its own load flow model to
estimate the annual zonal TLFs but if it chosedcsd it had to demonstrate that the zonal TLFs
for 2005/06 produced by the model were consisteith whose provided by Elexon. The
consultant was also required to demonstrate thatntiethodology it adopted for calculating
annual zonal TLFs was consistent with the approdoet would be adopted if P198 was
implemented.

The terms of reference required the consultanteteldp a “base case”, under which P198
was not implemented, and a “change case”, undechMAL98 is implemented. Apart from the
treatment of transmission losses, the two case® wénerwise to be based on the same
assumptions regarding market conditions over they&ar study period (i.e. same fuel prices,
fuel transportation costs, generation despatcHil@rand growth, carbon prices, demand profile
and growth, interconnector trade, and the transamssetwork) taking into account government
policy on energy and the environment. The consultaas also asked to consider the following
when deciding what assumptions to use:

a) Ofgem’s System Operator Incentive Scheme;

b) National Grid's Seven Year Statement;

¢) National Grid’'s Transmission Network Use of Systgmrging methodology;
d) Perceptions of risk and the cost of capital in imewestment decisions.

The consultant was required to perform sensititésting of the key assumptions to which it
believed the analysis results were least robust@pdovide the rationale for the sensitivities and
full details on them.

12



The terms of reference also required the consuttaguantify the implementation costs of
P198 to BSC Parties as a whole and to provide Ideddithe methodology and assumptions
involved. (Elexon would provide estimated implenaion and operational cost estimates for
various market participants - BSC Parties thatgradided non-confidential data during the P198
impact assessment, BSC agents, National Grid ambElitself).

The consultant was also required to provide ansassent of the initial distributional impact
of P198 based on what might have been expectedate happened if P198 had been
implemented for the 2006/07 BSC Year, including thagnitude and locational pattern of the
distributional impact.

3.1.3 Terms of reference for Oxera’s September 2006 repor

Modification proposal P204 was submitted sha&ily 2006, and an initial assessment of the
proposed modification was published dhJuly 2006. In the initial assessment, it was naotexd
the differentials between the TLF/TLM values foffelient zones would be less than for P198
and P200, due to the proposed scaling approachordiogly, it was recommended that the
Modification Group should commission further exedricost-benefit analysis from Oxera for
P204, to examine the effect of the reduced difféaés on the signals provided by a zonal
transmission losses scheme. To reduce the scaperkfand cost, it was suggested that the P204
cost-benefit analysis should only use the inputimggions for the Central scenario modelled by
Oxera under P198.

The Modification Group for P204 subsequently consinised a further external cost-benefit
analysis from Oxera to examine the effect of P204he signals provided by zonal transmission
losses. In particular, focus was placed on the ahpa the despatch signals, distributional effects
and the overall level of losses. The Group agrheddllowing scope for the analysis:

1. Adopt the same approach as for the cost-beaséitysis performed for P198 using the
central scenario market assumptions;

2. Repeat the Central scenario using the annualvllies but with the P204 scaling factor
re-calculated for each of the ten years based®it i values calculated for that year; and

3. Repeat the seasonal case under the Centralriscesing seasonal TLF values and four
seasonal scaling factors per year which are releadziiin each of the ten years.

The Modification Group asked Oxera for analysistioth annual and seasonal scaled TLFs
so that the analysis could inform its ongoing depaient of the solution to P204 and potential
alternatives.

3.2 Were the terms of reference for Oxera’s analysis gpopriate?

The terms of reference given to Oxera were issyethd Modification Group and, as such,
were presumably intended to provide analysis thatlavassist the BSC Panel and other Parties
in reaching a decision as to whether or not tomenend the implementation of any of the zonal
losses modifications. In other words, we have asskwhether the terms of reference were likely
to provide economic data applicable to an assedsofiavhether the Modifications would better
facilitate the achievement of the Applicable BSJegtives, which are:
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a) The efficient discharge by the Transmission Compazfrthie obligations imposed
under the Transmission License;

b) The efficient, economic and co-coordinated openatibthe GB transmission system;

c) The promotion of effective competition in the geatem and supply of electricity,
and (so far as consistent therewith) promoting suwechpetition in the sale and
purchase of electricity;

d) The promotion of efficiency in the implementatiamdeadministration of the
balancing and settlement arrangements.

The terms of reference specifically excluded anyasigof the effect on consumers. In other
words the Modification Group’s did not interpreetApplicable BSC Objectives to include the
interests of consumers. Whether or not this cogeem to be a legal issue on which we are not
gualified to opine or comment.

Despite the fact that Applicable BSC Objective r@ptes to the promotion of competition,
there was no explicit requirement to consider tffece of zonal losses on competition in
generation in the terms of reference. This seemssteasonable because the analysis required
under the terms of reference e.g. the distributiamalysis, naturally provides insights into the
effect of zonal losses on various aspects of coitimet Furthermore, we considered whether
there would have been merit in requiring an analg$ithe effects of zonal losses on the shape of
the merit order. For example, if the introductidnzonal losses flattened the merit order this
would increase the number of generators offeringggsoat a similar price and, hence, foster
competition. However, we concluded that the effi#fctonal losses on the merit order was very
uncertain and highly dependent on fuel prices. Enedatively minor changes in coal and gas
prices could have a larger effect on the merit otdan the introduction of zonal losses. Hence,
any effect of zonal losses on competition in geti@mais likely to be unstable and difficult to
guantify with any certainty. Accordingly, it seememsonable that such an analysis was left out of
the terms of reference.

Consequently, in general terms, we consider thattéhms of reference were appropriate.
However, there are several specific areas whereomsider that the terms of reference could
have been better defined.

The first area concerns the fact that an analyiséistributional impacts was only requested
for 2006/07. As we noted in Section 2, the earliegtlementation date for any of the proposed
modifications was % April 2008. Therefore, not only does it seem cusido concentrate on a
year in which the Modifications could not be inderbut we consider that it would have been
desirable to have extended the distributional aisiy all the years that were modelled. Such an
analysis would have been an additional helpful inpiconsideration of the possible competition
impacts of the Modifications, as required to asdbss Modifications against the third BSC
Applicable Objective.

The second area relates to the ten year period nblysed. This is not well defined in the
terms of reference and Oxera appears to have addinaieit covers the period from 2006/07 to
2015/16. (On the other hand, for its net presehievanalysis, Oxera effectively assumes that
zonal loss factors will be introduced from 2007/@8wards.) We do not know whether this
assumption was agreed with Elexon and/or the Mealifon Group but it is clearly inconsistent
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with the timetable described in the ModificationoGp’s modification report; by September 2006
when the Final Modification Report for P198 was |mied, the recommended implementation
date was 1 April 2008 at the earliest. Given theaiive nature of the modelling methodology, the
loss factors for the first year in which zonal kessare implemented may be quite different to
those that would apply in subsequent years. Thimtsause the TLFs for that year are based on
load flow analysis derived from the situation witimiform losses, unlike the TLFs for all
subsequent years. Consequently, there is likeheta larger difference between the TLMs and
actual losses in the first year of a scheme tharetwill be in future years. In other words, there
will be a substantial change between the conditibogrporated in the load flow modelling used
to generate the first year loss factors and thbaewill actually occur in the first year of zonal
losses since the introduction of zonal losses shaiter generators’ behaviour. Ignoring the
effect of other possible changes in market conustiove would expect the redespatch benefits
associated with zonal losses to be lower in the fiear they are implemented than in subsequent
years because the TLMs in the first year are lisdyl accurately to reflect the geographical
spread of actual losses than in subsequent yddrs. i6 simply one example of the impact of a
‘shock’ in market conditions, which we discuss ioradetail in later sections. In this case, the
“shock” is the change in market rules rather thafuél prices or plants on the system.)

As requested by its terms of reference, Oxera bparately considered the impact of zonal
losses on generation and demand. To the extentiémaand does react to zonal loss signals, this
might be expected to have an additional impactemegation. Changes in the pattern of demand
should affect both the TLFs and the actual losseasored by Oxera. Consequently, it might
have been more appropriate to consider the twoctsffintly rather than separately. We
acknowledge, however, that the speed with whichatehwould respond to zonal loss signals is
difficult to estimate since it depends on how rapiconsumers are exposed to the signals i.e.
how frequently their tariffs are updated and alsteptially the length of time required for
consumers to improve their energy efficiency. Tiikes it problematic to incorporate demand
side response into the load flow modelling. Howevewould have been useful if the terms of
reference had asked Oxera to carry out, say, desyepr's sensitivity to see what influence
demand side effects were likely to have on redebpdagnefits.

The final area where we consider that it would hbgen possible to improve the terms of
reference relates to the relatively short periadwhbich the analysis was required — 5 years in
detail and 10 years in total. Whilst we apprecihtedifficulties of extending load flow modelling
far out into the future due to the large numbemas$umptions that have to be made (on the
development of the transmission network as wethasevolution of the plant mix), a longer time
horizon would have been more consistent with theegicales considered when making plant
investment decisions. A longer period of analysighin have enabled Oxera to answer the
qguestion of whether or not the introduction of Zolwgses only results in benefits related to
generation due to plant redespatching. Note thiailsiwve cannot be certain, our view, based on
our assessment of the likely impact of zonal logsesiting decisions (see Section 6.1.3), is that
redespatch effects are likely to be the dominanebefrom introducing zonal losses with longer
term benefits being much less important.

We also think that it might have been appropriatelie terms of reference to require that the
interaction between TNUo0S charges and zonal lobsesonsidered. Specifically, we wonder
whether the question as to whether the combinatiomonal TNUoS charges and zonal loss
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factors might give rise to over-stated locationighals should have been asked. We acknowledge
that TNUoS charges do not normally fall within themit of the BSC, being subject to
governance under the Transmission Licence, busd¢bpe of the BSC Applicable Objectives are
relatively broad so that, in this instance, TNUoBarges might have been a relevant
consideration. For example, it could be argued thatoperation of the transmission system
would be less economic or efficient if the zonansils to which market participants were
exposed were over-stated. In any event, this isgag subsequently considered by Ofgeas
part of the additional analysis it undertook inatd@ag its “minded to” decision.

3.3 Did the Oxera analysis fulfil its terms of referene?

In Table 2 below we consider each of the requirdmset out in Oxera’s terms of reference
and describe whether, and to what extent, it has hdfilled by Oxera. Unless otherwise stated,
the comments apply to both the July and Septen@s 2eports.

Overall, it is reasonable to conclude that Oxeléllad its terms of reference for both the
July and September reports and this is certainkg tn respect of the key quantifications.
However, there are number of requirements that ®keas only partially fulfilled. For example,
there is a lack of clarity in the reports surroungdisome significant assumptions and
methodological details — as we describe in moraidktter the fuel prices Oxera used do not
seem to match the cited source, and it is not kea@parent that all the results are presented in
real terms. Also, Oxera has not provided any aiabys the impact of the cost of carbon.

We return, in later sections of the report, to @desin more detail certain aspects of Oxera’s
analysis, in particular the credibility and robuests of its findings.

Table 2: Were the Terms of Reference Fulfilled?

Requirements in Terms of
Reference

Fulfilled
by Oxera?

Commentary

Quantify the costs and
benefits in detail for the
first five years.

In general

For impact on generation, Oxera providesillts for
six years. (Longer term effects are not dealt viith
detail by year but are unlikely to vary by yeanjplact
on demand only provided for average TLFs (averg
over ten year period).

Perform a transparent,

credible and robust analysis

Generally

Oxera’s analysis is credible, particylddr the earlier

years, and probably robust, but it is not partiduyl;
transparent. However, the lack of transparencymes
areas does not compromise the validity of Oxe
conclusions.

ged

57

ra’s

" This analysis was undertaken jointly with NGET.
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Requirements in Terms of| Fulfilled Commentary
Reference by Oxera?

Calculate adjusted annual Yes The average zonal TLMs and the zonal TLFs &mhe

zonal transmission loss snapshot were provided for each year and e¢ach

factors for the study period. scenario. However, Oxera did not provide the TL
they used for the uniform losses case.
Oxera did not take account of fixed losses in eitte
analysis of uniform losses or zonal losses, buesinis
concerned solely with differences between unifond
zonal losses this will have had little, if any, iagb on
the results.

Demonstrate that load-floyw  Yes The agreement between Siemens Power Techn®

model produces base TLFs International (PTI) and Oxera TLFs is generally

that are consistent with reasonable. Zone 10 is an exception in this reg

those provided by Elexon where PTI finds a TLF of 0.005 and Oxera a TLF
0.004 - a difference of 0.009. Oxera’s explanafmm
this difference (that in the snapshot modellindaanpin
Zone 10 ran at twice the load factor as was the o3
reality) highlights the limitations associated witking
only 3 snapshot periods.

Demonstrate that its TLHs Yes The methodology that Oxera adopted in estimgd

are consistent with the live zonal TLFs for future years is consistent with t

implementation of P198. envisaged under P198 and P204.

Develop a “base case” and Yes Oxera has produced results for both uniform zowdl

a “change case”. losses.

Use input data that is In Oxera claims to have used fuel prices taken frddTh

objectively derived or principle, | report, however there appear to be some discregmnci

provided by Elexon. yes between the values reported by Oxera and t
included in the DTI report to which it refers (g
Section 5). Whilst this reduces the transparencthef
analysis, our simple modelling suggests that th
discrepancies do not undermine the conclusions
Oxera reaches.

Clearly describe all Partially | Not all the assumptions made by Oxeraehaeen

assumptions and the described in detail e.g. plant closures, treatmahn

rationale for these plant opted out from LCPD etc. We have sou

assumptions.

clarification from Oxera on a number of ing
assumptions which seemed material to its conclgsiq

ut
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Requirements in Terms of| Fulfilled Commentary
Reference by Oxera?

Consider existing Yes Oxera analysed the effect of zonal losses emndte of

government energy policy renewables growth using its Renewables Obligatjons

including the latest model. Oxera concluded that there would be| no

Ofgem/DTI JESS report. significant effect on reaching renewables targets.

Consider existing Presumably Although not explicitly stated, we assume that @er

government environmenta assumptions on renewables growth are in line Wwith

policy. government policy.

Consider Ofgem’s System| Unclear | Not mentioned by Oxera.

Operator Incentive Schemg.

Consider National Grid's Yes Used to determine new plant build (except |for

Seven Year Statement. renewables), demand and network development (until
2011/12).

Consider National Grid’s Yes Taken into account in estimating whether zdosdes

Transmission Network Use would have an impact on generator siting decisions

of System charging.

Methodology.

Consider perceptions of Yes Oxera concludes that there should be no imgragttso

risk and the cost of capital does not consider the issue further.

in new investment

decisions.

Perform sensitivity testing| Partially | Oxera performs sensitivity testing of lfysices and

of the key assumptions to demand, and also performed sensitivity testing hen t

which results are least elasticity of demand. However, the range of values

robust. tested is quite small and the sensitivities doattutress
the key uncertainties. As we show later in the repo
Oxera’s choice of sensitivities may lead to the |net
benefits being over-estimated but does not distitd
overall conclusions.

Provide full details and Yes Provided rationale for fuel prices, new enttgmand

rationalisation of the and demand elasticity.

sensitivities used.

Quantify the impact on Yes Provides annual savings in losses and the wdltese

transmission losses and th
cost of these losses.

savings for the first six years of study periods@\
provides an average for the full study period.
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Requirements in Terms of| Fulfilled Commentary
Reference by Oxera?
Quantify the impact on Mostly Impact by location and fuel-type is providedt not by

generation despatch by
location, fuel-type and sizg
of plant.

size of plant.

Quantify the impact on thel Broadly | Discusses the impact in general terms kmésdnot

growth of generation plant directly attempt to quantify it.

Quantify the impact on Partially | The report states that the impact onNtogle, French

imports and exports via and BritNed cables was investigated. However, in

interconnectors. response to one of our questions, it has emergaq th
BritNed was not included in the analysis. We disdqus
this point further in Section 4.5.4.

Quantify the impact on Yes Concluded that there would be no differencenipact

generators connected to because TLFs are averaged across zones.

132 kV compared to

geographically proximate

generators connected to

275kV and 400kV.

Quantify the impact on Yes Prices for each scenario under each loss cligrgi

wholesale electricity prices. methodology are shown for first six-years of study
period.

Quantify the impact on the No Oxera did not quantify the impact on the costarbon

cost of carbon to to generators, though the cost of carbon was iredud

generators. Oxera’s calculations.

Quantify impact on Not Since Oxera concluded that the introduction of kona

required generation directly | losses would have no material impact on |the

capacity transmission system, it presumably follows thatr¢he
would be no impact on security of supply requiretaen

Quantify the impact on Yes Oxera considers domestic and commercial/in@dlistr

demand and demand users separately, estimates the change in consampti

growth including the losses and value of losses for each zone, andssisgu

impact on the location, type the demand response in the short run and longer tef

and the level of demand.

Quantify the impact on thel Partially | Information in changes in peak zonal expois

operation and developmer
of the transmission system
including on transmission
constraints.

—

provided but this does not address the effectsron
within-zone constraints. Also, constraints oftercuog
away from peaks and this is not considered.
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Requirements in Terms of| Fulfilled Commentary
Reference by Oxera?

Quantify the Yes As Section 5.6 describes, we believe that Oxeast

implementation costs of have under-estimated the likely implementation ast

P198 and provide However, any reasonable changes to Oxera’s estmate

methodology and could not be sufficient to outweigh the redespatch

assumptions. benefits found by Oxera.

Quantify the extent to Yes Oxera showed how the loss payments would chiamge

which the base TLFs lead a hypothetical generator and supplier in the Narth,

to movement of money South and elsewhere in 2006/07. Oxera also showed

between Parties including how the loss payments would change [for

the magnitude and suppliers/generators in each zone. Oxera did | not

locational pattern. analyse the effects on individual Parties, butsif i
unclear whether this was part of the terms of esfee.
Also, as discussed above in Section 3.2, we questio
whether the fact that the terms of reference o¢nly
required an analysis of 2006/07 was appropriate.

The impact of the Partially | Not explicitly discussed.

transmission constraints o
the costs and benefits of
P198.

3.4 Conclusions on the terms of reference

We conclude that Oxera has largely fulfilled therte of reference that it was set. There are a
number of minor areas where Oxera’s analysis appealy partially to fulfil the terms of
reference (for example, there is little analysistlué impact of zonal losses broken down by
generator size) but none of these omissions isfignt in terms of the overall conclusions.
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4 Oxera’s Methodology

4.1 Overview of Oxera’s Short-term Methodology

As far as short-term effects are concerned, Oxellawed the modelling methodology
suggested in the terms of reference, which mimickdtht would happen if any of the
Modification proposals was implemented.

4.1.1 Oxera’s main assumptions

Regarding the Large Combustion Plant Directive (DL,FOxera assumed that existing coal-
fired power stations that have opted for emissioit Ivalues (ELVs) under the LCPD will fit
flue-gas desulphurisation (FGD) by the start of 08nd that plant that have opted for the
National Emission Reduction Plan are able to opefiddely under their emissions cap, while
plant that have opted out of the Directive will lbrited to 20,000 hours of generation between
2008 and 2015. Oxera also assumed that coal-fiegbiss in England and Wales operate under
the annual company B limits for SO2 and NOX asagtby the Environment Agency for the
periods 2006-08 and post-2008.

With respect to plant closure decisions, the otbgure decisions imposed on the scenarios
are those of the existing nuclear fleet — Oxerairassl that there will be no life extensions of
existing nuclear plant (beyond those already anoedhn Oxera based all other plant closure
decisions on market outcomes under the differesnagos (discussed below).

Oxera assumed that new plant would take the forrmoafbined-cycle gas turbine (CCGT)
stations and new renewable generation. The projecksded in the modelling were those that
were already significantly advanced but not yet amdonstruction, already had Section 36
consent or were with the DTI for Section 36 consitien, or had been announced in the trade
press. The on-stream dates of the plants were cidunof market developments in each of the
scenarios. Oxera found that many of these new glagte in Southern transmission zones with
relatively low transmission losses.

The basic demand forecast used in Oxera’s sceniaeiom the Central and Gas scenarios,
was based on National Grid’'s ‘Base’ demand foregasts 2005 Seven Year Statement,. The
growth in renewable generation was modelled indéestly using Oxera’s Renewables
Obligation model. Oxera included the full-cost aftzon in its despatch model. Table 3 on page
26 (Section 4.3) details the fuel prices Oxera used

In its analysis, Oxera also made assumptions ragattie short run marginal costs of each
plant, based on its efficiency, input fuel and itgriable operating and maintenance costs
(including the variable costs of operating emissiabatement equipment). Furthermore, Oxera’s
economic dispatch model allows it to take into artanaintenance requirements and the effects
of transmission constraints across zones of theankt

4.1.2 Modelling steps

The first step was to determine the zonal TLFsdach year modelled in detail. For each
year, this involved:
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1) running Oxera’s economic despatch model for peallpaint and trough by year i.e. 3
snapshots per year, or season i.e. 12 snapshotsygaer for the previous year
(incorporating, where appropriate, the estimatesat@ariable TLMs for that year into
generators’ offers); and

2) using the outputs from this analysis as an inpuat lmad flow model and using the outputs
of that model to determine the TLFs for each zohieese TLFs were then used to
calculate the TLMs for the following year. The mbiig assumed an “intact” electricity
network (i.e. that there were no transmission cegg

The peak snapshot is representative of the loathgluhe top 10.4% hours, the trough
snapshot is representative of the load during dinee$t 15.8% of hours and midpoint represents
the remaining hour¥. In order to determine the transmission losses wittte base (uniform
losses) case, this iterative process was alsoedawut assuming a merit order based on
incorporating uniform variable losses into genatoffers.

Oxera then ran its economic despatch model aclads year for both the base and change
cases to assess the impact of the TLFs in that yidas process was adopted for all four
scenarios analysed.

The snapshot modelling was used to analyse thecingfahe Modifications on: the volume
and cost of losses, patterns of generation andramsmission system. The economic despatch
modelling was used to analyse the impact of theifi@dions on annual output by zone and fuel
type and on electricity prices. As discussed abthe net benefits from redespatching are given
by the change in costs (mainly fuel) for generatingamount of electricity net of losses, with and
without zonal losses. In making these calculatidhs,loss savings are scaled down to remove
loss savings associated with reactive losses, vdrelestimated to account for 10-15% of losses.

The calculation of the impact of the Modificatioms demand is carried out separately from
the analysis of the impact on generation. Oxeramagts the price elasticity of demand for
domestic and commercial/industrial and consumets then assumes that the prices faced by
consumers will directly reflect the cost of thedes they are allocated. In this way, Oxera
determines the likely change in consumption letaglgone. From these changes in consumption,
Oxera estimates the change in losses and the sakariated with that change in losses, valued
on the basis of wholesale electricity prices. Iryiag out this analysis, Oxera uses the average
of the loss factors for the period 2006/07 to 2065%nd the average annual electricity prices over
the same period.

The annual benefits of zonal losses are calculagethe net value of reduced losses from
redespatch following implementation of zonal logsless the benefits from demand responding to
the zonal loss charging. Oxera estimates the imgh¢ation and ongoing costs of zonal losses
based on data provided by Elexon (for the costh®transmission owner, BSC Agents, Elexon
and some BSC Patrties) plus its own estimate ottisés for BSC Parties who had not provided
data to Elexon (or whose data was confidentialinéking its estimates for these Parties’, Oxera

2 The same percentages apply to the snapshots ébr ®sason under the Seasonal scenario. Thus, for
example, the Spring peak snapshot is representdtive top 10.4% of Spring periods.
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assumed that the implementation costs for eacly Ranld amount to 60 days of effort at a cost
of £220/day (Elexon’s internal cost rate). For aing operating costs for BSC Parties, Oxera
assumed an annual cost of £100,000. The presard ealthe net benefits was calculated using a
discount rate of 3.5%, the 2003 HM Treasury vatue(fentral Government Evaluations.

4.1.3 Comparing costs and benefits of loss reductions

There has been a lot of confusion regarding howr®gelculated generation redespatch benefits.
Indeed, Oxera appears to have made contradictatgnsents in its reports and its responses to
guestions asked by participants. For example, iraaswer to one query on how costs and
benefits were calculated, Oxera explained thastitr&ted the net benefit of zonal losses as the
savings from zonal losses less any increase inrgeng costs, and that it estimated the savings
in losses as the volume of losses saved multigdiethe weighted average price of electrictty.
On the other hand, in its July 2006 report, Oxeadiciated that it had measured the net benefits
directly!*

To clarify the situation for this report, we ask&kera precisely how it carried out its
calculations and presented it with a spreadshe®tialy simplified possible methodologies. Most
of the benefits that Oxera attributes to the infiitbn of zonal losses come from its calculation
of net redespatch benefits (as opposed to othectsffike demand response) so it is important to
understand precisely how Oxera modelled these enef

4.1.3.1 Oxera’s calculations

Oxera has confirmed to us (see Appendix VII) thatis calculated net redespatch benefits as
the difference between the total generation cogits xonal losses and the total generation costs
with uniform losses. In other words, Oxera accodiotdoth savings in losses and the change in
the cost of generation which results from the dssooal losses.

Oxera has noted that introducing zonal losses reayltrin the despatch of plants that have
higher marginal costs (excluding the impact of és3sthan would have been the case under
uniform losses. For example, when the impact addeds ignored, a plant that has marginal costs
of £35/MWh might be replaced with a plant with argiaal cost of £36/MWh although clearly
the second plant must have lower caghen losses are included in the calculation of rivealy
costs By measuring the change in total generation c@tsra captures this effect as well as the
effect of a reduced overall level of generation tua fall in the volume of losses that has to be
covered.

4.1.3.2 Meaning of net benefits calculated

The zonal losses proposals will affect:

13 Further guestion on Oxera cost benefit analysisfansmission Losses Modification Proposals, Etexo
— available at www.elexon.co.uk.

14 “the net benefits from the generation sector floss reductions have been estimated directly”, [gage
July 2006 report.
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1. Consumers —the price of electricity and the volurhdosses for which consumers
must pay will change. This change is known as thenge in consumer surplus — in
other words a change in the benefits consumersamatusing electricity;

2. Generators — generators will be affected for thmesaeasons as consumers. The
change they face is simply the change in theirits;of

3. The total costs of generating electricity to meefiveen level of demand — both the
plant used to generate the electricity and thesgvotume of electricity that has to be
generated i.e. the volume generated at the stgaom before losses are taken into
account, will change.

Mathematically, the sum of 1 (change in consumeplsgs) and 2 (change in generators’
profits) above equals 3 (the change in the cosgesferating electricity). As we have just
explained, Oxera has confirmed that it is the thréasure of the effects of losses that it has
calculated. In other words, Oxera asks: what iscthst of the inputs (essentially fuel) required to
deliver a given amount of electricity (net of lossavith and without a zonal losses proposal?
This is also the approach we take in our own simmbelel, discussed in Section 7.

In an example in Appendix I, we illustrate that &éggregate) changes in generators’ profits
can differ from the calculated changes in costawvéler, whether generators’ profits are higher
or lower than the changes in costs will dependhenaictual TLM's applied in each year, and the
effect that the TLMs have on prices. Hence it is ¢lear if Oxera’s published net-benefits has
under or over-estimated the actual effect of tluppsals on generators.

Oxera’s approach estimates the net effect on comsurmnd generators (i.e. the overall
societal effect) of introducing zonal losses byking at changes in costs. This is a common
approach to performing cost-benefit analyses whenig interested in the effect on all parties in
society.

4.1.4 Distributional effects

Oxera used the methodology just described to imgeast the likely distributional effects of
introducing zonal loss factors in 2006/07 in twoysiaFirst, it considered what would happen to
the total loss payments made by hypothetical géemeraand suppliers under three sets of
assumptions: (1) the generator has plants (orupplier has customers) only in the north; (2) the
generator has plants (or the supplier has custdroalg in the south and (3) the generator has a
geographically balanced set of power plants (orstgplier has customers in both the north and
south). Oxera calculated the loss payments by phyiltig its estimate of the volume of losses
attributable to the hypothetical generator/suppbgrthe annual average baseload price for
2006/07.

Second, Oxera looked at the transfers betweenmnegigthout ascribing the effects to any
particular players. Thus, for example, it lookedtla¢ changes in loss payments made by
generators and suppliers in a particular zone lamahét changes (generation plus demand) in that
zone. In comparing the cases with and without zdosdes, Oxera used uniform factors that
yielded the same total loss payments as thoseridfevith zonal loss factors.
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4.2 Overview of Oxera’s Long-term Methodology

Oxera’s approach to considering the longer terracesf of the introduction of zonal losses
was to consider whether there would be any impaatioere new power plants might be sited. It
did this by analysing to what extent the locatiosighals that already exist from transmission
charges for both gas and electricity are likelyb® amplified by the zonal loss signals. In
addition, Oxera produced some “speculative sceglaran what impact changes in siting
decisions might have over the longer term. Oxelg carried out this analysis for the annual loss
factor scenarios (without scaling) that it wasialiy commissioned to carry out.

Oxera also considered the potential impact of zdoases on the growth and overall
profitability of renewable generation. To do thi¥xera used its Renewables Obligation model,
which involves an iterative process to determinesgsient levels of renewable build and buy out
prices taking account of the buyout mechanism amitlsl on maximum resource size and rates of
build for different technologies.

4.3 Cases studied by Oxera

Oxera’s terms of reference required them to perfora model run with uniform losses and
another with zonal losses, so that the differenewvéen these cases represented the effect of
zonal losses relative to the status quo. The infautboth model runs — with and without zonal
losses — were kept the same.

In its July 2006 report, where Oxera dealt with tréginal P198 Modification, Oxera
modelled a Central scenario and two sensitivitie® Gas scenario (in which gas prices were
lower than the Central scenario) and a Demand sicer(m which demand growth was higher
than in the Central scenario). Table 3 detailsdifierences between the inputs under all three
scenarios. Oxera performed calculations for thes@arios using annual loss factors and three
snapshot periods.

Subsequently, Oxera’s scope was extended to igatstihe effects of P198 Alternative. This
work involved re-calculating the results of the €ahscenario using seasonal TLMs and 12
shapshot periods. Oxera included the results sfvtlairk in its July 2006 report.

In its September 2006 report, Oxera dealt with PZera only carried out analysis based
on the input assumptions from the Central scerfasio its previous report. Oxera was asked to
analyse the impact of both annual and seasonatdsdatss factors because the Modification
Group was still considering which approach mighintme appropriate. In the end, however, the
only Madification proposal that was agreed was daseseasonal scaled loss factors.
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Table 3: Oxera’s fuel price, carbon price and demad assumptions

2006/7 2007/8 2008/9 2009/10 2010/11 2011/12 2012/13 2@13/2014/15 2015/6

Central case

Coal price, £/tonne, ARA 33 32 30 29 27 27 27 27 26 26
Gas price, p/therm NBP 46 43 40 37 34 34 34 34 35 35
Peak demand, GW 62.4 62.9 63.5 64 64.1 64.4 64.7 65 65.3 65.6
EU ETS price, €/tCO2 20 20 20 20 20 20 20 30 30 30
Gas scenario

Coal price, £/tonne, ARA 33 32 30 29 27 27 27 27 26 26
Gas price, p/therm NBP 36.4 31.8 27.2 22.6 18 18.3 186 918 19.2 195

Demand scenario
Peak demand, GW 63.8 65.2 66.7 68.1 69.4 70.6 71.8 73 742 4 75

4.4 Applicability of Oxera’s work to the relevant modifications

The Seasonal case in Oxera’s July 2006 report \sad by the P198 BSC Modification
Group in its assessment of the P198 Alternativepgsal and also used by the P200 and P203
BSC Modification Groups in their assessments of RRO0 Alternative and P203 proposals. In
addition, all three annual scenarios were usedgsess the original P200 proposal. It seems clear
that Oxera’s Seasonal case analysis provides amwgte basis of analysing P203, since this
modification is simply a seasonal version of thigioal P198 proposal.

However,the case of P200 and P200 Alternative, where mdstimx generators are only
exposed to annual or seasonal zonal losses atdhginnis less clear. The Modification Group
was divided on the issue of whether Oxera’s amalfgsi P198 was also applicable for evaluating
P200* The Modification Group concluded that the effe€tP200 would be similar to P198,
since P200 should produce the same TLFs as P19&gvée that P200 should give generators
the same marginal cost incentives as P198 and ttiexgfore, offers, despatch and the cost of
generation and losses should be the same as ubh#@igr ®ne potential difference between P200
and P198 is that individual generators’ profits dierent under P200, and this could create
differences in retirement decisions and hence lisneétween P198 and P200. However, since
retirement decisions depend on a wide range obifactve expect this to be a second order effect,
within the error margin of the model’s results.

We also note that Oxera’s Seasonal case analysigdyisan accurate long-term assessment of
P198 Alternative, where the seasonal TLFs are ghasever four years. This is because the
benefits of zonal losses are likely to be non-linsa that applying e.g. X% of the calculated
TLFs would yield more or less than X% of the betsedif the original P198 proposal.

We have used our simple model — discussed in met&ldn Section 7 — to estimate the
benefits of phasing in the loss factors relativeéh® case where full loss factors are introduced
immediately. Our results — illustrated in Table #hdicate that e.g. using 20% of the TLFs will
produce about 60% of the benefits of the full TLIAgile our model uses annual TLFs — not
seasonal TLFs as in P198 Alternative — we wouldeekthe ratio of the benefits to the ‘strength’

15 see for example, Elexon, Assessment Report forifidation Proposal P200, 84.10 p.29.
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of the TLFs to be similar whether seasonal or ahfu&s are used. Hence, we conclude that
assuming a linear relationship between the phasihghe TLFs and the benefits will
underestimate the benefits of P198 Alternativerduthe years when phasing applies (although,
of course, P203 — P198 Alternative without phasingill still have higher overall benefits than
P198 Alternative). Note that the analysis in Tablis based on Oxera’s loss factors for 2006/07
under the Central scenario.

Table 4: Estimate of benefits of phased loss facter

Scaling Percentage of fu

factor benefits
0.2 63%
0.4 63%
0.6 88%
0.8 97%
1 100%

4.5 Was Oxera’s methodology appropriate?

We consider that Oxera’s general approach to théysis was appropriate. In particular, the
use of an iterative approach to determining howatdhFs might evolve mimicked what would
occur if any of the Modifications were implementadd was consistent with the suggested
approach in Oxera’s terms of reference. Howevercarsider that there are a number of areas
where the methodology could have been improved.

4.5.1 Use of at most 12 snapshots

We consider that it was inappropriate to use attri@ssnapshot periods for the load flow
modelling. It is difficult to be sure that this WHave (a) generated accurate annual zonal TLFs
under all circumstances and (b) accurately captime@ffect of those TLFs on losses.

In respect of the accuracy of the zonal TLFs, wenawledge that, in general, Oxera’s results
for 2006/07 produce results that are in good agee¢mvith those produced by PTI, who
analysed 643 snapshot periods. It is also the tbase¢he averages of the TLFs from the seasonal
scenario are generally close to the annual TLFs,Rgure 1 below (although there is some
limited evidence that the differences increase dwee, as might be expected). Both these facts
provide some reassurance that the TLFs may notndely influenced by the use of so few
snapshots. However, the differences between thaahriiiLFs and the average of the seasonal
TLFs are significantly larger for the Scottish zenehich generally seem to be the zones where
the TLFs are most variable. It would be interestifug example, to see what loss savings are
generated when the TLFs from the Central scenadouaed in all 12 of the snapshots for the
Seasonal case.
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Figure 1: Comparison of TLFs — Difference between éntral scenario values and the average of the
Seasonal case values under P198
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It is also the case that, even if the TLFs are matey using only 3 snapshots may not
adequately capture what happens when the TLFsppieed across a year. That this may be a
concern can be seen from the fact that the presmighting of the snapshots can have a
significant impact on the results. In all the zolwas cases studied (except the case with scaled
annual TLFs, which was studied by Oxera but nouallbt included in any of the final
Modification proposals), at least two thirds of tiet benefits in each year came from either the
mid-merit or trough snapshot. This means, for eXaptpat if the weight of the trough snapshot
is reduced by 5 percentage points and the weigtlteomid snapshot correspondingly increased,
then the savings found by Oxera during the firstehyears for the Central scenario (2006/07 to
2008/09) reduce by over 20%. It is, of course, thas if the weightings attached to the snapshots
changed then the underlying demand and generaisungtions would also change so that
different results might be found. Nonetheless,example illustrates the point that a lot of weight
has to be placed on a small number of outcomesatorelatively small shifts in assumptions
could have a significant effect on the magnitud¢hef benefits found. (Note that we include the
results for all zonal loss cases and modificatimppsals in Appendix I11.)

4.5.2 Modelling post 2011/12

Second, we have concerns that the modelling frarp#riod from 2011/12 onwards may be
unreliable. This is because significant new capaaie assumed to come on-line but, as we
understand it, no changes are made to the trarismisgstem because this period is beyond the
end of the period analysed in National Grid’s 2@@ven Year Statement on which Oxera relied.
In both reports, under the Central scenario Oxexdsfthat introducing a zonal charging scheme

28



leads to net dis-benefits in 2014/15 and 201%/Ihis could merely be a result of the way the
Modifications specify that the TLFs should be c#ted — if market conditions (relative fuel
prices, the distribution of plant on the transndassystem) change significantly from one year to
the next, the zonal TLFs could generate incorreciny signals and hence yield higher variable
losses than with uniform charging (an issue weudisén more detail in section 7.4).

However, it seems likely to us that part of thesmafor the calculated dis-benefits is an
increasing mismatch between the transmission n&twadelled (which is fixed after 2011/4p
and the transmission network that would developeiaity (which would evolve to deal with
constraints). It seems likely that the use of adixetwork will, over time, increase the likelihood
of “artificial” constraints emerging, which in préce would never develop because network
upgrades would be undertaken in time to prevenir thmergence. The presence of such
“artificial” constraints, which will affect the neork under both zonal and uniform losses, may
mean that the impact of changes in the distributibgenerating plant from one year to the next
may be amplified. Consequently, the modelled zdih#ls may be a worse representation of the
actual geographical distribution of losses thariarm losses and thus lead to dis-benefits.

Figure 2 shows the absolute changes in capacifehyi.e. conventional and renewable new
entry plus plant retirement8.lt shows that both the Central and Gas scenaaos helatively
high capacity changes from 2012 onwards, suppodingview that any dis-benefits found result
from a combination of changing market conditiond anlack of modelled transmission network
upgrades. This view is further supported by the fhat there is a reasonable level of negative
correlation between capacity changes and net ratldspenefits under the Central and Demand
annual TLF scenarios (around -0.5).

16 See Figure 5 below.

" Oxera clarified that this was the approach it tedén to network modelling in a letter to Elexorteth
December 21 2007, available on Elexon’s websiteiacidded in Appendix VII.

18 This data was provided by Oxera in response toobioar questions, see Appendix VII.
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Figure 2: Absolute changes in capacity by year (reements plus new build)
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We note that Oxera ascribes the dis-benefit fromaktosses in 2014/15 and 2015/16 to a
reduction in the need for large North to South gfars® but we do not believe this to be the
correct explanation. Whilst a reduction in the némdNorth to South transfers will reduce the
benefits to be derived from zonal losses it wilt nesult in uniform charging generating lower
losses overall unless the zonal TLFs are not a geftettion of the geographical spread of actual
losses. As we have just discussed, we considerathmabre plausible explanation for the dis-
benefits is that they reflect the problems assediatith using a network configuration that is
fixed from 2011/12 onwards. In this respect, themef Oxera may have under-estimated the
benefits of zonal losses although, as we have skstl) the potential for transitory dis-benefits
inherently exists under all the modification progigs

4.5.3 Distributional effects

Oxera’s analysis of distributional effects is ligdtin two respects. First, Oxera only looks at
2006/07 but we accept that this was all that wagifipd in its terms of reference. The problem
with looking at a single year is that it may not tepresentative of what would happen more
generally — a point we discuss further in Sectidn3®%

Second, Oxera only looked at distributional efféntgieneral terms either by reference to a
hypothetical generator/supplier or by looking atatvhappens at a zonal level. We accept that
there would have been difficulties in presentingad@ar specific companies but it would have
been informative to present data on at least tmebeun of companies whose losses payniénts

19 see, for example, page 29 of Oxera’s Septembes R&ibrt.

20| oss volumes multiplied by annual average basefomes.
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would be likely to increase or decrease due to ittiduction of zonal losses. A further
breakdown by type of company e.g. integrated utildenerator, renewables only generator,
supplier etc. would also have been helpful in mglen overall assessment of the modifications.

4.5.4 Interconnector modelling

Oxera’s approach to modelling interconnectors wasdescribed in its reports. In response to
our question on the modelling of the interconnextoetween GB and France and GB and the
Netherlands, Oxera clarified that the French imienector was modelled as a generator (i.e. a net
importer of power§! We did not ask Oxera how it modelled the Moylesinbnnector between
GB and lIreland, but presumably it employed a simiachnique by treating the Moyle
interconnector as a load. Such an approach woulegdsonable, since modelling the connected
markets would impose an unreasonable computatimmaken on the load-flow model.

However, Oxera also clarified that it have not niedkethe cable between Britain and the
Netherlands (the BritNed cable), noting that th#NBrd cable had not been formally approved at
the time it undertook its modelling. This is trusyt Oxera also included other plant, the
construction of which was not certain but rath&elly. It would have been logical to apply a
similar approach to the interconnectors. We actegit proper accounting of the impact of the
Britned cable would have required the detailed imdeof interactions between the Dutch and
GB markets, which did not form part of Oxera’s terai reference. Unlike the case of the French
interconnector, there is no data on historic flamsswhich to base a simplified analysis of the
Britned cable.

Oxera note that the effect of the introduction ofia losses on the interconnectors is small,
since zonal losses would not change import andréfpavs. However, the introduction of a new
interconnector — BritNed — could change actual dsssand make the TLMs being used to
despatch plant inaccurate. This could reduce timeftie of zonal losses, perhaps considerably,
for the year in which the BritNed cable is comnossid. Subsequent years would then use TLMs
derived from despatch with the BritNed cable préserthat any effects should be transitory. The
investigation of using ex-ante TLFs is an issualigeuss in more detail in Section 7.4.

4.6 Conclusions on Oxera’s methodology and the robustss of the results

Oxera’s general conclusion is that the introductafnzonal losses would introduce net
benefits from generation redespatch and demandaglflestments. Whilst we believe that the
shortcomings we have identified with Oxera’s metilody suggest that the precise magnitude of
these net benefits found by Oxera may be questienale do not consider that the shortcomings
are sufficient to invalidate the overall conclusiéor example, while we think that the use of 3 or
12 snapshots is too few, in respect of the accuohdiie zonal TLFs, we acknowledge that, in
general, Oxera’s results for 2006/07 produce restiiat are in good agreement with those
produced by PTI, who analysed 643 snapshot perlbgsalso the case that the averages of the
TLFs from the seasonal case are generally clodgetannual TLFs. Similarly, while Oxera’s use
of a static transmission network may have contabub dis-benefits it found in the last two or
three years of most of the zonal loss cases stutffisdassumption will not have had an effect on

2! see Oxera’s clarification responses dated Dece@itwtr2007, available from www.elexon.co.uk .
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earlier years modelled. Oxera have not modelletNBd, but BritNed’s inclusion would have
only reduced benefits for one year, and the redndti benefits would likely not be large (we
investigate the issue in more detail in section.7.4

In addition, we consider that Oxera’s approach sbinmeating longer term impacts —
concentrating on the likely impact of zonal lossessiting decisions and renewables build — is
appropriate. Finally, given its terms of referen@xgera’s approach to measuring distributional
effects appears generally reasonable although, eagliscussed in the preceding section, we
consider that the terms of reference may have tmehimited in this respect. However, it would
have been helpful to provide some high-level datdhe numbers of companies likely to benefit
or lose out from the introduction of zonal losstéas.
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5 Input assumptions

Ofgem have asked us to comment on the validity xér@s input assumptions given the
information available at the time, and given thiimation available at the time this study was
prepared (December 2007). Our terms of referenae atked us to consider if Oxera’s inputs
were ‘credible’. Table 3 on page 26 (Section 4.8val details the fuel price assumptions Oxera
used in its scenarios (note that the seasonal eaddsseasonal cases are based on the Central
scenario). The Central scenario prices are alsodeped in figures in this section of the report.

In its report Oxera acknowledges that the fuelq®i@t uses may differ from prices in the
forward commodity markets. However, the forward cmodity prices available at the time and
current forward prices represent a useful benchroatke ‘credibility’ or ‘validity’ of Oxera’s
fuel price assumptions. If Oxera’s fuel prices aeey different from the forward prices at the
time the study was prepared this would raise goestbout why such a difference existed.

For convenience, in this section we refer onlyh® duly 2006 report. However, since Oxera
used the same inputs in the Central scenario ftr it® July 2006 and September 2006 reports,
our analysis applies to both Oxera reports and dafldts analysis that is relevant to the zonal
losses proposals.

5.1 Gas prices

Figure 3 compares the gas prices used in the Ddg Pxera study with the price forecasts
from the DTI on which Oxera claims to réfjyit also includes the forward prices available batth
the time the July 2006 report was prepared and mamrent forward prices. We have examined
Oxera’s fuel price assumptions over the period 2DD&o 2009/10, since this is the range for
which gas forward prices are available.

So as to compare forward prices (which are alwayetegl in ‘money-of-the-day’ or
‘nominal’ terms) we have converted the real Oxard BTI prices into nominal terms, using an
annual inflation rate of 2% (the Bank of Englantiisget inflation rate). We assume that since
Oxera first published its results in June 2006,rtost up-to-date forward prices that would have
been available to Oxera were from April/May 2006.

While Oxera does not say so explicitly, we assuhs the prices quoted in its July 2006
report are in real 2006 money. Since the DTI repaty gives prices for 2005, 2010, 2015 and
2020, and Oxera needed fuel prices for every yeawden 2006 and 2016, Oxera must have had
to interpolate between the DTI's prices. Hence weelld expect Oxera’s fuel prices for 2006 to
2009 to fall roughly between the 2005 and 2010 remnlused in the DTI report. However, as
Figure 3 illustrates, this is not the case. Gagegriin Oxera’s Central scenario are quite
significantly above the DTI gas prices. For example2010 DTI uses a price of about 30p/therm
in nominal terms (DTI Central Scenario — favouraogl) whereas Oxera use 37 p/therm.

22 Oxera July 2006 report §2.3.1 p.11. DTI (2006)K‘Bnergy and CO2 Emissions Projections: Updated
Projections to 2020’ February 2006, hereafter retéto as the February 2006 DTI Report.
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Another consultant (NERA) also investigated Oxegise assumptions for gas and coal on
behalf of a BSC Party (we discuss coal prices befdMERA concluded that Oxera may have
based its prices on a second DTI report which wasdighed in July 2006, since NERA found
that Oxera’s prices match the July 2006 DTI numbmose closely than they do the February
2006 DTI report. However, NERA still did not find satisfactory match between Oxera’s
numbers and the July 2006 DTI's numbers. Since ®gablished a first version of its July 2006
report in June 2006, and Oxera’s fuel price assiomptvere the same in its July 2006 reffpit
seems unlikely that Oxera relied only on the JWQ&DTI report — in this respect, we note the
possibility that the data were updated prior tordport’s publication.

However, we note thatalidity of Oxera’s results is not directly affedtby the apparent
mismatch between the fuel prices quoted by Oxedhthe DTI. For that, a more relevant
guestion is whether Oxera’s fuel prices matchedketaxpectations at the time or currently. The
mismatch between DTI's and Oxera’s assumed fuekpris more an issue of transparency than
of accuracy of the final results.

Figure 3 also shows that all the gas prices use@xsra were well below the forward prices
available at the time. For example, in its Cerdcanario Oxera uses a gas price of 46 p/therm for
2006/07, whereas the forward curve was predictimgep of 66 p/therm. Consequently, it seems
unlikely that the discrepancies between the gaseprin the DTl and Oxera reports can be
attributed to Oxera updating the DTI figures withaoentioning this in its reports. However,
recent developments have shifted the National RaignPoint (NBP¥ forward curve closer to
Oxera’s assumptions. The average December 200afdmwices for the 2007/08 gas year gave a
price of 46.8 p/therm, similar to the 44 p/thernedigor 2007/08 in Oxera’s Central scenario.
However, forward prices from December 2007 incrfesen 2008, whereas Oxera’s gas prices
fall. Hence, we conclude that the gas prices uge@era in the July 2006 study reflect recent
market expectations for NBP gas prices in the fist years, but diverge from recent market
expectations by about 10p/therm of 25% for 2008amwWe investigate the effect that changes
in Oxera’s input assumptions might have on itsltesn Section 7 and find that updating Oxera’s
gas price assumptions would be unlikely to resuliny fundamental changes to the conclusions
that can be drawn from its analysis.

23 NERA, Cost Benefit Analysis for Zonal Transmissiooss Factors: A Review For Teesside Power Ltd,
27th July 2007.

% The June report was subsequently found to coxatiz-errors, and so was re-issued in July 2006.

% A notional point in the UK National Transmissiops&m (NTS) used as a delivery point for gas wisch
traded ‘entry paid’ i.e., already in the NTS, rattiean at the beach. For accounting and balanmimgoses all
gas is said to flow through this point.
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Figure 3: Comparison of Oxera’s gas prices with th®TI's prices and forward prices
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5.1.1 Peak and average gas prices

For a given year, it appears that Oxera used tine g@s price throughout the year since there
is no mention of monthly gas prices being incorgemtan the analysis. However, in reality gas
prices in the GB market are highly seasonal. Famgte, we calculate that, based on NBP gas
prices between 2000 and 2004 inclusive, the avenagkly gas-price in December and January
was 130% of the annual average gas pfickhis means that during the peak snapshots Oxera
modelled to derive its annual TLFs, gas prices waikkkly be 30% higher than the average price
used. (The same would also be true for all thremtarisnapshots in Oxeras’s seasonal TLF
analysis — although to a slightly lesser extenteithe BSC Winter season also includes
February.) The December 2007 forward curve alsavshseasonality, with forward prices for
January about 18% higher than the average pricéh®r2008/09 gas year (note that forward
curves typically show less seasonal price diffeesrtban historical spot prices). Applying a 30%
higher gas price to the modelling of winter periogguld have affected the merit order and
Oxera’s results in winter, with gas less likelyrtm than Oxera’s modelling predicts. However, in
Section 7.2, we conclude that higher gas priceddvoot reduce the benefits predicted by Oxera.

The effects of seasonality in gas prices are likelyhave some impact on all the seasonal
snapshots modelled by Oxera, since they each rataggeriods from within a three month
window. However, they are unlikely to have had angterial impact on the mid and trough
snapshots modelled by Oxera when calculating anfluigs. This is because these shapshots are

%6 We do not use prices from 2005 and 2006. Durirggehyears the GB gas market was relatively tight
(prior to new gas supply coming on stream) — witategrage price differentials were larger than ndyimat do
not represent a good basis for predicting futuneteviaverage price differences. For example, wig@85/06
saw very high winter prices of over £1/therm, whied do not include in our calculations.
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intended to be representative of periods that @aurothroughout the year rather than in one
particular month or season.

5.2 Coal prices

As Figure 4 shows, we have also compared the caagpOxera used with DTI's coal price
forecasts and forward prices both from the timer@xid its work and more recently (December
2007). As with the gas prices, we have convertégrades to nominal terms. We have also
converted the DTI's prices from US dollars to posirstierling using the exchange rates Oxera
could have used in May 2006. We have converteddmtwoal prices — which are quoted in US
dollars — to pounds sterling using the exchangesrpublished at the same time as the forward
prices.

Figure 4 illustrates that the coal prices used bxer@ are both roughly between the DTI's
2005 and 2010 coal prices, and are similar to, ghoa bit lower than, the forward prices
prevailing at the time Oxera carried out its analyslowever, recent developments in the coal
market have led to a very significant increasedal grices. Forward coal prices in December
2007 for 2008 were £55.5/tonne, and for 2009 pneere about £50/tonne. These forward prices
are about 50% higher than the £34/tonne used byadge 2008/09. We conclude that projected
coal prices have changed significantly since Oxaaied out its study, and that this change
could affect Oxera’s results. We investigate tsue in Section 7 of this report and find that
updating Oxera’s coal price assumptions would Hikely to result in any fundamental changes
to the conclusions that can be drawn from its aisly

We have commented, in Section 5.1.1 above, thatamsider it would have been better if
Oxera had included gas prices that changed by nioritk analysis and that, as far as the annual
TLFs calculated by Oxera are concerned, the effedbing so would have been most significant
for the peak snapshots. In this respect, it is lwodting that higher coal prices would reduce any
effects that using seasonal gas prices might hadeoh Oxera’s winter peak snapshot modelling
because they would tend to restore the differefiilveen coal and gas prices to that which
Oxera assumed (as both gas and coal prices wowdbradhigher). The effect on the other two
snapshots modelled for annual loss factors is deswin but it is likely that high coal prices
would act to increase the effect of using seasgaslprices in the seasonal snapshots for, at least,
the summer season where seasonal gas prices walddver than the annual average gas price.
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Figure 4. Comparison of Oxera coal prices with DTIprices and forward prices
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5.3 Carbon prices

Oxera used a (real 2006) carbon price of €20/ foOPhase | of the EU’s Emissions Trading
Scheme (ETS), which lasted until the end of 200@. Mite that actual carbon prices were well
below this level during the latter part of 2006 ahughout 2007, at around €1-2/t £Bence,
Oxera’s results for 2006/07 and 2007/08 will havereestimated the marginal costs of coal-fired
plant relative to those of gas-fired plant. Howewbe sharp reduction in Phase | carbon prices
was generally unforeseen by the market and foreasind so it is unsurprising that Oxera was
also caught out. Oxera’s over-estimation of Phasearbon prices will also, to a degree,
compensate for its under-estimate of coal priagiscgssed above). Coal emits more carbon per
kwh of electricity generated than gas, and so highébon prices will make coal more expensive
relative to gas once the cost of carbon is includkidally, we note that since none of the BSC
modification proposals will be implemented befo®8&, Oxera’s results for Phase | of the ETS
are largely irrelevant, and so the mis-estimatibloase | carbon prices will have no effect on
the estimated costs and benefits from the relaugpliementation dates of any of the proposals.

Oxera have used a (real) carbon price of €204 foOPhase Il of the ETS (which runs from
2008-2012), which is equivalent to about €23-24% @ nominal terms. Oxera used a real price
of €30/t CQ for Phase lll prices. There is currently littleidgance on what Phase Il carbon
prices might be. At present (January 2008), Pomnto@Gn quotes a Phase Il allowance price of
€23/t CQ and the European Energy Exchange shows curremaifdrprices for Phase Il of €23-
25/t CQ. Hence, Oxera’s assumptions with respect to thbocaprices seem reasonable and
consistent with current market prices.
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5.4 Choice of new entry zone

Oxera added a number of new generating projecéstount for plant entry. Most of these
projects were sufficiently advanced for their laoas to be fixed. However, under the Demand
scenario Oxera included two new ‘generic’ CCGT @ctg, one of 1,000 MW and the other of
2,000 MW and added these plants to zones 7 ansp2ctvely?’ There is no discussion of why
zones 7 and 2 were chosen for the generic CCGDxara’s July report. However, Oxera has
since explained that these locations were seleafted considering site availability, proximity to
pipelines and TNUoS charges (letter to Elexon ddbstember 2% 2007). This seems a
reasonable approach.

When choosing a location for the generic CCGTs, guide could have been that the plants
are most likely to go where most other plants hgmee. The most popular zones for new plants
with a known location are zones 10 and 2 with foew plants each. Zones 1, 4, 8, 9 and 11 each
have one new plant, but no new plants (other thargeneric CCGT) are built in zone 7.

However, one could also argue that putting the geméants in the zones with the most new
capacity could have created congestion which mightexist. This could slightly exaggerate the
benefits of zonal losses, by creating congestiahtagh losses which the zonal loss modification
then mitigates.

On balance, it seems it might have been more rehkd®rto put the new generic plant
required under the Demand scenario in a zone chmsahleast one other plant developer (which
would indicate that the zone is at least attradiiveew plant), but not in the most popular zones
(10 and 2). This would ensure that realistic lamaiare chosen while avoiding exaggerating the
benefits of zonal losses. For example, generic CCENId be added to zones 1 and 11.

5.5 Other locational charges

In its analysis of new entry costs, Oxera relieSbitJoS and gas exit charges from 2006/07.
The range of charges across the locations thataOstudied has subsequently increased for
electricity but decreased for gas, as shownaitle 5andTable 6 below. As we discuss further in
Section 6.1.2, the effect has been to increasktiadional signals that already exist.

2" Oxera July 2006 report, Table 2.4 p.13.
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Table 5: Comparison of 2006/7 and 2007/8 TNUOS chges

TNUOS zone 2006/7 2007/8
Zone TNUoS Zone TNUoS
Number Charge (E/kW)  Number Charge (E/kW)

South Scotland 9 12.140893 7 13.017061

North East England 10 8.885489 10 9.253848

South Yorks & North Wales 14 3.835629 13 3.996719
South East 15 1.219345 17 0.908414

South Wales & Gloucester 19 -2.736627 15 -2.457186
Range of charges 14.87752 15.474247

Table 6: Comparison of gas transportation charges\er time

Size of plant (MW) 1,000
Efficiency 55%
Load factor 100%
Amount of gas used in a peak-day (MWh) 43,636
Charge (p/peak-day kWh/day) Annual payment (Emn)
Indicative  Indicative Indicative  Indicative

2006/7 From Oct 07from Oct 0¢ from Oct 0¢ 2006/7-rom Oct 0" from Oct 0¢ from Oct 0¢
Northern 0.0001 0.0001 0.0009 0.0062 0.02 0.02 0.14 0.99
South Eastern 0.0090 0.0113 0.0180 0.0175 1.43 1.80 2.87 79 2.
South Wales 0.0212 0.0063 0.0019 0.0015 3.38 1.00 0.30 0.24
Yorkshire 0.0005 0.0001 0.0030 0.0026 0.08 0.02 0.48 0.41
South Scotland 0.0001 0.0001 0.0001 0.0001 0.02 0.02 0.02 .02 0
Range of charges 0.0211 0.0112 0.0179 0.0174 3.3607 9.783 2.8510 2.7713

5.6 Implementation costs

Elexon provided Oxera with estimates of the impletagon costs for the central service
providers and from the non-confidential respondesxomajor electricity companies (E.ON, EdF
Energy, Scottish Power, British Energy, United itlis and Energy Metering Services). Whilst
the data provided to Elexon (which included two faantial responses) covered the
implementation costs of approximately 50% of theegation market, Oxera had to estimate the
implementation costs for the remaining BSC Partiesera separately considered the costs likely
to be associated with large generators, small gémes; domestic retailers and industrial and
commercial retailers. From the data provided t@xera concluded that implementation costs of
around £112,00 per large energy company might Ipbeaaonable estimate. On the basis that
around 8 companies account for 75% of the generatiarket, Oxera concluded that the
implementation costs for large generators wouldabmund £896,000. For smaller generators,
Oxera assumed that, on average, each generatod wmdertake implementation activities
lasting for 60 days at a cost of £220/day. Oxerdeddno additional estimate for domestic
retailers on the grounds that this activity wasarteken by vertically integrated companies and
so was included in either the costs provided txdfieor its own estimate of generator costs. For
suppliers to the industrial and commercial mark®tera adopted the same assumptions as for
generators.

The cost per day figure used in Oxera’s estimatesialler generators, which is the rate
used in Elexon’s internal costings, seems plaudibtbe effort was undertaken in house but
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likely to be too low if the work is outsourced.ntight, therefore, be prudent to assume a higher
cost — say 50% above Elexon’s rate to accounthieruse of a mixture of in-house and external
resources. Moreover, whilst Oxera refers to 45 genes for whom it needs to estimate costs (20
with conventional assets and 25 with renewabletsisgbe cost estimate that it includes is based
on only 40 companies (40x60x220 = 528,000). Incigdan allowance for the remaining 5
companies (on its own, an additional £66,000) acdsiasing the costs to £330/day would add an
extra £429,000, or 20%, to the implementation costs note that Oxera itself suggests that its
total cost estimate could be 60% higher or lowantthe one it presents. Even a 60% increase in
implementation costs would have relatively litthapact on the present value of the benefits
assessed by Oxera over the period to 2015/16. »&on@e, under the P198 Central scenario, it
reduces the present value by around 5% (£1.2 midig of £23 million).

5.7 Conclusions on Oxera’s input assumptions

The gas prices used, while below the forward preodsting at the time Oxera prepared its
studies, were, at least in the short term, in liiln market expectations as of December 2007.
However, the lack of seasonality in the gas pridgera have used could introduce errors into the
modelling because it means that the peak snapshmmysnot reflect market conditions (for the
Seasonal case, this only applies to the Winter gmalshot). The coal prices Oxera has used,
while reasonably consistent with the contemporasdorward prices at the time Oxera prepared
its report, are now significantly lower than curtrenal forward prices. Oxera’s carbon prices are
in line with both current and 2006 market expeotai On the basis of some simple modelling,
described in Section 7, we do not believe howelat tipdating Oxera’s fuel price assumptions
would lead to any fundamental change in the commhgsthat can be drawn from its analysis.

We also conclude that although Oxera may have vesténated the likely level of overall
implementation costs, these costs are sufficiestitall compared to the estimated benefits that
increasing them by any plausible amount is unlikelycause any fundamental change in the
conclusions that can be drawn from Oxera’s analysis
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6 Results

6.1 Summary of results
6.1.1 Short-term effects under the Central scenario

Table 7 below summarises the main costs and bsniefitthe Modification proposals as
calculated by Oxera. The net benefits of all theatdosses proposals are NPV positive, but
clearly the proposals which use seasonal TLFs lmgker benefits than those using annual
TLFs. This is perhaps unsurprising, since (ignothmgypotential problems caused by their ex ante
calculation) seasonal TLF’s should better reflbet losses generators in that zone actually create
in particular periods (the “actual” loss factorisauh annual TLFs. This is because ‘actual losses’
will vary with the time of year and the patterngeineration and demand. The more closely TLFs
resemble actual loss factors, the greater shouldhbebenefits of a zonal losses proposal,
assuming that generators respond to the loss signdl adjust their despatch patterns.

The benefits under P204 are lower than those uheeother proposals that use seasonal loss
factors because P204 involves ‘scaling’ the TLFgh=a the generation TLMs are less than 1
(and the supplier TLMs are greater than 1). Thismsethat the TLMs will not reflect actual
losses as closely as the other seasonal TLMs.

Table 7: Summary of benefits in Oxera’s Central sagario to 2015/16 (£ million)

Applicable periods for TLFs Annual Seasonal Scaledceal

Annual benefits/costs

Generation re-despatch 2.9 8.9 4.7
Demand response 0.6 0.8 0.4
Operating costs -0.3 0.3 0.3
Total annual net benefit 3.2 10 5.4
One-off implementation costs 2 2 2.1
NPV @3.5% 211 65.7 324

The year-on-year benefits from generation redebpatary widely both within
scenarios/zonal loss cases and between them. Tiatioa between scenarios is perhaps only to
be expected because they incorporate differentngstsons on demand, generation and fuel
prices and so the extent to which the conditionanip one year accurately reflect those that are
assumed for the subsequent year might be expexteahy. This, in turn, means that the pattern
of redespatch benefits can be expected to diffevden scenarios.

However, Figure 5 below shows that even when tpatimassumptions remain the same i.e.
the same scenario is considered — in this cas€dmeral scenario — the pattern of net benefits
varies significantly according to whether the TLMee based on annual, seasonal or scaled
seasonal TLFs. Whilst the overall pattern acrosthege cases is similar — higher benefits in the
period until 2011/12 compared to the benefits thitee — the pattern of peaks and dips varies
between the cases.
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Figure 5: Redespatch net benefits related to the @&al scenario®
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6.1.2 Comparison of results for annual loss factors acsothe three scenarios Oxera
studied

In addition to its Central scenario, Oxera alsoys®l the effect of annual zonal loss factors
under a high Demand scenario and a low Gas scemafimth these scenarios, Oxera found that
the net benefits of introducing zonal losses wegnereximately double (in present value terms),
the net benefits under the Central scenario. Ubdér the Demand and Gas scenarios, the net
benefit in terms of generation costs was signifilgahigher but for different reasons. The high
Demand scenario led to higher generation costslaadmplified the effect of introducing zonal
losses — in effect, the costs of losses was highdrso reductions in losses created greater net
benefits. Under the low Gas scenario, there araterdéoss savings in the early years because less
efficient gas plant become competitive with coanps and so there is greater fuel switching.
Later on, the low gas prices reduce the differénti@tween the marginal costs of gas plants and
so increase the opportunities for intra-fuel switgh

As regards demand side effects, these move invitie the electricity prices that Oxera
projects under the two sensitivities. The Demarahado has higher electricity prices and higher
demand benefits (£0.3 million per year higher oerage than under the Central scenario),
whereas the Gas scenario has lower prices and ld@maand benefits (£0.1 million per year on
average).

2 Although it was analysed under the Central scenéne figure does not include the annual scalesel®
case because, in the end, it did not corresporahyoof the Modifications that were finally considdrby the
BSC Panel.
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The directional effect on net benefits of both thesnsitivities seem intuitively correct and
confirmed by the results from the modelling we igatiout, which is described in Section 7.

6.1.3 Distributional effects

Oxera concluded that zonal loss charging wouldlr@ssignificant transfers between market
participants in 2006/07. Generators in the nortth sumppliers in the south would face increased
loss payments whilst, conversely, generators insthéh and suppliers in the north would pay
less for losses.

These results are, unsurprisingly, consistent withzonal loss factors that Oxera estimates
for 2006/07. However, they may not be particuladgresentative of what might happen over the
longer term. To illustrate why this is so, it isneenient to concentrate upon what happens to
generators. Introducing zonal losses has two effeetgenerators. First, even if generators do not
change the outputs of their plants, the loss pasn@gmss volumes multiplied by annual average
baseload electricity price) to which they are exubsvill change. Second, this change in loss
payments may be modified if the output of particylants changes as their position in the merit
order shifts.

Based on the data provided by Oxera for the Cestahario with annual loss factors in
Table3.8 and 9.3 of the July report, we conclude the first effect is far more significant than
the second effect. However, this finding dependstlm fact that there is a significant
geographical spread in the zonal loss factors 06&¥. Oxera’s analysis shows that, over time,
the spread in zonal loss factors is likely to deelbecause most of the planned conventional
plants are due to be built in the southern parEmdland. Consequently, distributional effects
appear likely to decline over time even without sidering the effects of generators’ responding
to the price signals from zonal losses.

If generators do respond to the price signals, whiould be rational, then this is likely
further to reduce the geographical spread in ztwsa factors (because plants with high losses
will reduce their output) and hence erode distidnal effects.

6.1.4 Longer term effects

Oxera concluded that zonal losses would strengtiefocational signals that already exist to
build power stations close to demand. However, @xs0 concluded that it was uncertain how
significant this effect would be since other nomstoelated effects, such as planning permission
and land availability, might be more important. aver, in the medium term i.e. until 2015/16,
Oxera stated that there was unlikely to be anyifsoggmt impact since most of the proposed
power stations are favourably located with respedransmission losses. Over the long term,
Oxera estimated that the impact of any changestimysdecisions on net benefits was very
uncertain but could lie in the range of £1-20 roiiliper year.

As we noted in Section 5.5 above, the strengthhef existing locational signals have
increased since Oxera undertook its analysis. Jinjgjests that the incremental effect that zonal
losses might have on plant siting has reduced dihara’s study, as demonstrated in Table 8
below. These changes only serve to strengthen @xevaclusions that zonal losses are unlikely
to have any significant impact on generators’ gitiecisions.
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Table 8: Regional new entry cost analysis using 267 and 2007/08 charges (£49)

Generatior Regional compariso

Hypothetical GSP tariff (before zonal loss
CCGT plan grouf  zone charging)
2006/07 2007/08

South Wales 10 15 0.64 -1.45
South Eastern 9 17 2.65 2.71
Yorkshire 12 13 3.92 4.01
Northern 6 10 8.90 9.27
Southern Scotland 13 7 12.16 13.03
Difference

excl. Scotland 8.3 10.7

incl. Scotland 115 14.5

Oxera also concluded that zonal losses would hiile, if any, impact on the growth of
renewables before 2015/16 since other factorsdgisggn of the Renewables Obligation and non-
economic difficulties) would be a more importamhili on renewables building rates. Moreover,
Oxera found that zonal losses only had a margmpétct on the overall profitability of renewable
generation, although there were distributional @ffevith renewable generators in Scotland and
the north of England being adversely affected améwable generators in the south of England
receiving some benefits.

Oxera has not provided details of the cost asswmgptior different types of renewables that
it has included in its analysis so it is not pokesiio verify its conclusions directly. However, its
conclusions appear reasonable: difficulties in iolig planning permission are generally cited as
a major obstacle restricting the growth of renewabn the other hand, we would expect that
the introduction of zonal loss factors would hawgative consequences for some renewable
generation projects in the north of GB that werdy anarginally profitable with uniform loss
factors. Consequently, Oxera’s conclusions appessanable.

6.2 Net present value analysis

The cost-benefit analysis undertaken by Oxera ireslrading off costs today against the
future stream of benefits which a system of zoaséés could produce. Hence, the discount rate
Oxera uses has a key role in determining the balahbenefits and costs. Oxera have discounted
the costs and benefits using a discount rate @fo3msed on HM Treasury guidelines. Oxera
argued that this was an appropriate discount retause it was evaluating the costs and benefits
of a regulatory rule chang®.

2 As in Oxera’s reports, the “differences” showntla bottom of the table correspond to the diffeeenc
between the maximum and minimum values shown iolamn or, when excluding Scotland, in a sub-sead of
column.

%0 Oxera July 2006 report, footnote 25 p.67.
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In general, the discount rate used to estimatpihksent value of a stream of payments should
reflect the underlying risks of the project. Theref finance experts generally agree that the
discount rate should vary according to the typgmfect being undertaken — just because a
project is undertaken due to a rule change doesmee@in that the same discount rate will be
applicable in all cases. In other words, the fhett tHM Treasury considers that 3.5% is an
appropriate discount rate evaluating central gawemt projects does not necessarily mean that it
is appropriate for evaluating the impact of zooakks.

Two more relevant benchmarks for a discount ratethe cost of capital for electricity
transmission and the cost of capital for electrigjeneration. In the most recent price control,
Ofgem estimated National Grid Electricity Transnugss allowed rate of return at 4.4% real
after-tax®* In Appendix IV we use Ofgem’s estimate of the {isde rate and market risk
premium to estimate a real after-tax cost of chfotaelectricity generation of 5.35%. We think it
is reasonable to use these estimates as the upghdovaer limit of a plausible range of discount
rates. Moreover, the discount rate of 3.5% usedObgra is below the cost of capital for
transmission, and likely underestimates the trsiesrfacing the proposals.

The present values that Oxera published are cébollasing the annual average benefits for
all years, and that this distorts the restfitdence, we have re-calculated the benefits usiag th
actual benefit$or each yearTo enable us to do this, Oxera has sent us titraaged redespatch
benefits for each year modelled i.e. out to 2015&lce data for the years beyond 2011/12 was
only provided in graphical form in Oxera’s repose refer to the annual benefits data which
Oxera sent us for the purposes of this report@&Jainuary 2008” data.

While Oxera gave us the estimated redespatch leriefieach year modelled, it only gave
us the present values for operating costs and demeaponse benefits. However, for the P198
Demand and Gas scenarios, the present values dappear consistent with the annual average
benefits presented in Oxera’s reports. For exaniptethe P198 Demand scenario, the January
2008 data gives a present value of demand respdiE29 million, which is equivalent to annual
benefits of £0.35 million per ye&t.However, in its July 2006 report Oxera reporteduah
demand response benefits of £0.9 million per yearttie P198 Demand scenario. We cannot
explain these differences but have chosen not éstgqpn Oxera on this point since the January
2008 assumptions are less optimistic but stillfogge the general conclusion that zonal losses
lead to net benefits.

Oxera’s NPV analysis is based on discounting b&neafid costs back to the beginning of
2006/07, on the assumption that the costs and wegewill be incurred at the end of each year.
For its NPV analysis, Oxera has effectively assuied zonal losses will be introduced at the
beginning of 2007/08, with implementation costsnigeincurred in 2006/07. As we have
previously pointed out, the TLMs that Oxera caltedaare not consistent with this timetable

3 Ofgem, Transmission Price Control Review: Finalgarsals, Ref: 206/06"December 2006.

32 When calculating the present value (PV), bendifitsarly years will have a greater weighting thaose
in later years. Hence, if the early years had lethean average benefits, calculating the benefitaguthe
average annual benefit will over-estimate the PV.

* The present value of annual payments of £0.35anifor 10 years, discounted at 3.5%, is £2.9 onilli
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since its 2007/08 TLMs assume that zonal lossesci&ffi generators’ behaviour in 2006/07.
There is also an inconsistency in basing the benefi an average that includes data from
2006/07 i.e. before the Modifications are assunmedcdme into force. The magnitude and
direction of any effect will depend on the extemtathich market conditions change from the year
preceding the introduction of zonal losses to tihg fyear of zonal losses. Consequently, it is
difficult to estimate how material the impact ofistinconsistency might be but it is worth
recalling that the standard deviation of despatefits under most of the scenarios studied by
Oxera is £4 million or less so impacts greater théswould seem unlikely.

In order to be able to compare our results witls¢hpresented by Oxera, we have based our
analysis on Oxera’s January 2008 data, even wheeetdiffer from the data Oxera published in
its July and September 2006 reports. On this basiBable 9 we estimate the NPV of the costs
and benefits of zonal losses using yearly genaraéidespatch data and a range of discount rates.
We also show the results, based on an annual avarsgysis, that Oxera sent to us in January
2008 and the values that were published in Oxeegoerts. Our analysis shows that moving from
using annual average benefits for generation redelsggo using yearly data can change the NPV
by between -£0.4 million (scaled Seasonal case)+d#817m (Demand scenario). This simply
reflects differences between the scenarios inithimg of the bulk of the generation redespatch
benefits.

Table 9: NPVs using alternative discount rates andpproaches (£ million)

Annual average data Yearly 2008 data

Reports Jan 2008 Treasury DR Transmission DR GeneratioDR
Discount rate 3.50% 3.50% 3.50% 4.40% 5.35%
Central 211 211 23.0 224 217
Demand 49.0 45.6 49.3 47.2 45.2
Gas 42.9 42.8 42.4 41.3 40.1
Seasonal 65.7 65.7 62.1 59.9 57.6
Scaled seasonal 32.4 32.4 30.4 29.0 27.7

As is only to be expected, increasing the discoat& used in the calculations decreases the
NPVs by between £1.3 million (Central scenario) 8AdL million (Demand scenario).

Regardless of the discount rate used and the mathgpd and not withstanding differences
between the 2008 and 2006 data provided by Oxerary reasonable discount rate the NPV of
the benefits that Oxera forecasts will be positiiée estimate that for the introduction of zonal
losses to lead to a zero NPV (and therefore ndewmefits) one would need to use a discount rate
of nearly 200%. This discount rate is clearly welexcess of any reasonable estimate of the cost
of capital. Alternatively, the total benefits fromdespatch and demand response would have to
be less than £0.59 million in every year at a distoate of 5.35% for the net present value to be
zero. This again seems an unlikely outcome siniseldéiss than 20% of the lowest annual average
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benefits found by Oxer#.In other words, fairly extreme assumptions havieetanade in order to
generate a negative NPV.

34 This excludes the results from using scaled aniiuéds, which we ignore since such a proposal was
never formally submitted for consideration.
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7 Checking Oxera’s results

In Section 5.2 we highlighted that since Oxera utwad its analysis the coal price has
changed quite considerably. In addition, Oxera dobked at a single carbon price. In this
section we investigate whether Oxera’s resultgalbast against reasonable changes in the input
assumptions. That is, we investigate whether Ogecahclusion that the introduction of zonal
losses leads to net benefits still holds underdemiange of input assumptions.

To investigate if changes in the coal price or oarlprices could have a large effect on
Oxera’s results, we have constructed a simple dpleget-based despatch model of the GB
electricity market (hereafter referred to as ‘tirae model’), we describe below. We use it to
investigate the effect on the predicted benefitdenra range of input assumptions, such as higher
coal prices than assumed by Oxera. When invegiigjdtiese sensitivities, we generally assume
that the TLMs accurately reflect actual losseshsd & merit order that takes account of the TLMs
will lead to optimal despatch decisions. HoweverSection 7.4 we investigate a case where the
TLMs could diverge from actual losses. This coulthpen if there was a ‘shock’ to the GB
generating market such as a sudden increase iprigas. A large difference between TLMs and
actual loss factors in any given year could cabsepredicted benefits of zonal losses to reduce
significantly.

7.1 Description and validation of the simple model

Our simple model contains a list of all transmiastmnnected plant in GB, including wind
and other renewables. It calculates the marginstl abeach plant (including fuel, carbon costs,
other variable operating costs and losses) and®otte plants from the lowest marginal cost to
the highest marginal cost in a ‘despatch curve’.dhate two despatch curves in the model: the
first is for the situation with uniform losses; teecond despatch curve is based on the zonal
Transmission Loss Factors (TLMSs) calculated by @xerits Central scenarfd.As a result of
the concerns expressed by respondents concerrgngxttiusion of fixed losses from Oxera’s
analysis (see Section 8.4 below), we decided ttudiec fixed losses in most of our simple
modelling. We use a uniform TLM of 0.992, in linéthwthe data on fixed and variable losses
provided in Oxera’s July repott.(We note that Ofgem in its “minded to” consultatiosed a
uniform variable generation loss factor of 0.998s is consistent with the Oxera data which also
yields a uniform variable generation loss facto® &95°")

% The TLMs are given in Appendix 2 of Oxera’s JuB0B report.

% For example, in Table 3.19 (Central scenario) »&i@’s July 2006 report, Oxera states that totébum
losses were 6376 GWh out of a total of 360,00 GVWeletecity produced. Assigning 45% of these losges
generators and calculating the percentage of tefdtricity produced for which these generationséss
accounts yields a total uniform loss factor of @99

37 We estimate this value in the same way that wienage the overall loss factor by dividing 45% oéth
reported volume of variable losses by the totadteldty produced.
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To adjust Oxera’s generation TLMs so that theyudel both fixed and variable losses we
subtract 0.003 from Oxera’s figur&s(We also checked whether excluding fixed lossebsary
impact on the results of our simple modelling unitier Central scenario and found none.)

For each hour of the year, we calculate the margieat by reading off demand against the
despatch curv&. This enables us to calculate, both for the unifétwss despatch curve and the
zonal loss despatch curve, which plants would baing in each hour. We can then calculate the
change in generation for each zone when we switaomnal losses from uniform losses. We also
calculate the total cost of generating electricibgluding losses, again with zonal losses and
uniform losses. We can then calculate the redudétiggenerating costs which the introduction of
zonal losses would produce. This is the same approged by Oxera (see the discussion in
Section 3.2 for more details on this point).

To simplify the model, we use only annual TLMs. ldenour model is only directly
comparable to the evaluation of the original P188 B200 proposals effectively contained in
Oxera’s July 2006 report. However, if our simpledabpredicted a large reduction in benefits as
a result of e.g. high coal prices, then this reidactvould also apply on a roughly pro-rata basis
to the BSC modification proposals which involvedsenal TLFs. Hence, our model is suitable
for identifying the robustness of all of Oxera’snctusions, not just those which rely on annual
loss factors.

Figure 6 shows the results of our model compargdxera’s results for the Central scenario.
In general, our simple model predicts much lardeanges in generation between zones than
Oxera. It is likely that the fact that our simpledel ignores transmission constraints accounts for
the difference between the two models. Also, ounp&¢ model will likely overestimate the
changes in generation by zone, because it doesciotle maintenance periods. Maintenance of
plant in zones with lower loss factors could capisats in zones with higher loss factors (such as
Yorkshire) to despatch more than our simple modediots.

38 Similar calculations to those described in footn® show that the fixed losses account for a @eioer
loss factor of around 0.003.

%9 To reduce the computation required, we actually 86 ‘characteristic days’ rather than 365 daysl, an
then scale the results up to represent a whole. Yeseh month is modelled as a characteristic wegkda
Saturday and Sunday, and each characteristic dagshbours.
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Figure 6: Comparison of the change in generation byone for 2006/07 from the introduction of P198,
Central scenario assumptions, Brattle model and Oxa results
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However, the main purpose of our simple model is tooreplicate the Oxera economic
despatch model, which is far more complex. Rathés & simple tool to see if changes in the
input assumptions can make a big difference toptteelicted reduction in costs as a result of
redespatch following the introduction of zonal kss

7.2 Sensitivities performed with the simple model

We have carried out a number of sensitivities, @stimated the changes in the savings which
the introduction of zonal losses would realise. [&ab0 shows the scenarios which we have
modelled, and the corresponding savings from ttreduiction of zonal losses. Clearly, there are
an almost infinite number of cases that we coulktstudied, but we have chosen to concentrate
on sensitivities that seem relevant either bec#guse reflect changes in market conditions since
Oxera’s reports or because they are likely to chaheg relative marginal costs of coal and gas
plants in ways not investigated by Oxera. Figureshdws the same results graphically. Our
estimated savings for the P198 Central scenari€3u2 million, which is very close to Oxera’s
estimated savings for 2006/07 of £3.4 million. Ttiiges some confidence that our simple model
gives reasonable results.

However, not all our results seem to follow the samend as Oxera’s. We calculate 260
GWh of net output (i.e. after losses have beenwaded for) switch from coal to gas. In Table
3.6.1 of its July report, Oxera shows most of tduction in gross generation (before losses are
accounted for) coming from CCGT plant. To expldiese differences would require a more
detailed examination of Oxera’s results. Howevirge we are more interested in ttieangesn

the projected savings as inputs change, ratherabeurately reproducing Oxera’s results, we did
not pursue this issue further.
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Table 10: Sensitivities on Oxera inputs and changés estimated savings for 2006/07

Cost reduction,

Scenario Consists of: min
Low carbon price Carbon @ €5/tGO 2.8
Central case As per Oxera 3.2
High gas price Gas at 65 p/therm 4.2
High carbon price Carbon @ €40/tg€0O 10.8
High coal price case Coal at £50/tonne 11.0

Figure 7: Sensitivities on Oxera inputs and changes estimated savings for 2006/07
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We only show results for 2007 because we can oa$e lour TLMs on those calculated by
Oxera (but allowing for fixed losses). Hence, if sleange e.g. coal prices in 2007 relative to
Oxera’s assumptions, the TLMs for 2008 would béedént to those presented in Oxera’s report.
Since we cannot calculate the changed TLMs, we dvowat be able to take this effect into
account. Modelling only 2007 avoids this probleracé&use the TLMs are based on the previous
year, the inputs for which we do not change.

As Figure 7 illustrates, only one scenario (the tasbon price) reduced the projected savings
below those forecast in the Central scenario, &aed pnly to a small extent. By contrast, the
scenarios involving high coal and carbon prices@gmately tripled the savings realised. Figure
7 also shows that the increased cost savings motsenly because the price of fuel has increased
(so that a given reduction in losses is worth mdm&) also because there is an increase in the
volume of loss savings i.e. in GWh terms. We discti® reasons why the high-coal price
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scenario realises greater benefits for zonal lodsas the Central scenario (and conversely why
the low carbon price leads to reduced benefite)dne detail below.

7.3 The high-coal price scenario in more detail

Our model indicates that the displacement of coatifplant sited in locations with relatively
high losses by gas-fired plant with relatively ltagses is an important mechanism for realising
cost savings from zonal losses. We illustrate why s the case with a highly stylised example
where for expositional purposes we assume thatoall plants are located in a zone with ‘high’
loss factors whereas all gas plants are in a zare the zonal losses are equal to uniform losses
(so that the introduction of zonal losses has riecefon the marginal costs of these plants).
Suppose that, with uniform losses all coal plarad b marginal cost of £20/MWh, and all gas
plant had a marginal cost of £30/MWh. Further, siggpthat the introduction of zonal losses
meant that all coal fired plant faced losses wisidded £2/MWh to their costs, but, as postulated
above, there was no effect on the marginal cosgmsffired plants from the introduction of zonal
losses. In this example, introducing zonal lossesilav not bring about a reduction in losses.
Coal-fired plant would still be cheaper than gas] &e losses would be exactly the same as
before. Now suppose that with uniform losses cwalifplant cost £29/MWh, and gas-fired plant
cost £30/MWh. Now the introduction of zonal lossesuld increase the cost of coal-fired plant
to £31/MWh — gas-fired plant would displace muchh# coal-fired plant, and losses would fall
dramatically. In other words, it is not high coaicps per se that lead to increased benefits but
only coal prices that lead to marginal costs, ediclg losses, that are close to the marginal costs
of gas-fired plants.

As Figure 8 illustrates, the geographic distribatad power plants is such that the capacity of
coal-fired plant in zones with below average TLNs.(higher losses) is greater than the capacity
of gas-fired plants in these zones. Accordinglg, mferginal costs of coal plants are, on average,
more affected by the introduction of zonal losdesntthose of gas plants. We calculate that
(based on Oxera’s 2007/08 P198 Central TLMs) thediuction of zonal losses increases the
average marginal cost of coal plant by 0.15%, last ho effect on the average marginal cost of
gas-fired plant, since just as many gas-fired glaxperience a decrease in costs as an incfease.
Hence, the introduction of zonal losses will cagsal-fired plant to shift higher in the merit
order, relative to gas-fired plants. (There is alsbcourse, some re-ordering of the relative
positions of coal plants situated in regions witjhhand low loss factors which also affects the
volume and cost of losses.)

“0We have calculated the average marginal cost,hiesiigoy capacity de-rated for outages.
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Figure 8: Distribution of coal and gas plants betwen above and below average TLMs (based on
2007/08 TLMs)
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Figure 9 and Figure 10 illustrate the reason tigtt-boal prices increase the benefits of zonal
losses, by showing the merit orders for the Cend@nario and high coal price scenario
respectively, based on the information used inroadel. In the Central scenario with uniform
losses, almost all coal-fired plants have lowergimal costs than those of gas-fired plants. As we
note above, the introduction of zonal losses irsgedhe cost of coal relative to gas. But in the
Central scenario, most coal-fired plants remainapke than gas plants even when the cost
increases due to zonal losses are taken into atcAacordingly, in our model gas-fired plant
only displaces 260 GWh of coal-fired plant in 2007he Central scenario and there is a modest
reduction in losses, because the introduction naklmsses does not cause a significant change in
the merit ordef!

In the high coal-price scenario (illustrated in uig 10), even with uniform losses many gas-
fired plants are actually cheaper than coal-firthip Introducing zonal losses how makes coal-
fired plant sufficiently expensive that 5,800 GWhowoal-fired plant is displaced by gas-fired
plant. This increased displacement of coal-fireahphlso results a larger reduction in losses than
under the Central scenario. In sum, given Oxerantfal gas prices increasing coal prices
creates a merit order where the marginal costsavfyntoal and gas fired plants are sufficiently
close together for zonal losses to make substaitalges to the merit order. (Note that the effect
is similar to that seen under Oxera’s Gas scenafieye gas and coal become more competitive
through a reduction in gas prices.)

We also note that using seasonal gas prices éspgces that go up in winter) would reduce
the benefits of zonal losses for the winter monttisce many coal-fired plant would still be
cheaper than gas-fired plant even with zonal lo&besmerit order would look as in Figure 9 but

“! Table 11 shows what other changes occur in thé oreler.
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with the marginal cost of the gas-fired plant gdftip). However, this result would at be partially
offset if Oxera re-ran the analysis with today'gh@r coal prices.

Marginal cost including losses £/MWh

Figure 9: 2007 Merit order with uniform losses Cental scenario
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Figure 10: 2007 Merit order with uniform losses hidp coal price scenario
50
45
i
*
*»
-
| -
40 e e et om
me o o o
H EEm - ¢
351 m
30~ * Coal m Gas
254
20 T T T T T 1
15 25 35 45 55 65 75

Cumulative de-rated capacity, GW

We have also tried increasing fuel transport ctefge both gas and coal plant by 20%, but
found that this made no significant differencehe tesults.

Note that the discussion above is to explain wispecific scenario (high coal prices) causes
the benefits of zonal losses to increase, andgbeia role that switching from coal to gas plant
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has in this scenario. This doaet imply that the majority of switching (when zonakkes are
introduced) ishetweerfuel types. Far from it — the majority of switchiis within the same fuel
type.

While our simple model does not allow us easilyatmalyse the amount of intra-fuel
switching (when one gas-fired plant is displacedbgther gas-fired plant for example) in GWh,
we have analysed changes in the merit order wheal fosses are introduced to get an indication
of the extent of intra-fuel switching. If a plarttanges position in the merit order as a result of
the introduction in zonal losses, this indicatest tthe plant will run more or less than before
(depending on whether it has shifted down or ugh@ merit order respectively). Hence, a
movement of a plant in the merit order indicateshange in its level of despatch. Table 11
indicates that 18% of plant did not change thegitpan in the merit order, and 17% of changes in
the merit order involve one coal plant being repthevith another. Nearly two-thirds (58%) of
changes in the merit order are from one gas p&piacing another, implying that the majority of
switching is between gas-fired plants. Only 7% lodireges in the merit order involve a gas plant
replacing a coal plant. There were no occasionstioh a coal plant replaced a gas plant. (Note
that fuel switching under Oxera’s scenarios iswhsed further in Section 8.3 below.)

Table 11: Analysis of changes in the merit order mang from uniform to zonal losses in the Central
scenario, 2006/07

Percentage of me
order changes

No change 18%
Coal to coal 17%
Gas to gas 58%
Coal to gas 7%

7.4 Differences between TLMs and actual losses

The proposed Modifications all depend on the usd&ld¥ls based on the previous year’s
despatch. If the pattern of actual losses werdémge significantly from one year to the next, so
that the TLMs no longer reflected the geographgmiead of actual losses, then there will be
significant volatility in the TLMs and the introdiien of zonal losses could conceivably increase
costs in some years. To take a relatively extrexaengle for the purposes of exposition, suppose
that, based on performance in 2008 a plant hadM fr 2009 of 1.05 (so that it was credited
with 5% more power than it actually produced). Bu2009 a change in the network (a plant
retirement for example) causes the plant's actsd Factor to change to 0.95. In this case, the
plant might generate more than under a uniformel®ssg/stem, but the plant will actually be
creating losses. Consequently, the introductionoofal losses could actually increase the cost of
losses relative to a system of uniform losses,moduce a net dis-benefit in 2009.

An example of this kind of shock seems to occurenrRl98 in Scotland in 2013/14 as the
TLF for zone 14 turns positive for one year. Oxataibute this effect to the closure of the
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Hunterston nuclear power statithSince this TLF is applied for 2014/15, by whichméi the
market will have developed to take account of ghisure, it may explain why Oxera finds a net
dis-benefit in this year. We note, however, thas ipossible that the effect of the shock may be
exaggerated because, as we have discussed e@hera does not include any network
development after 2012/13.

The effect of any shock (i.e. an event which caasspatch patterns and networks flows to
change) will dissipate over time — the followingayaghe TLFs will take account of the new
situation although the effect of incorrect TLFs that year will mean that the correction is not
perfect. Nonetheless, the TLFs should once agaia beasonable proxy for the geographical
spread of actual losses. However, if there areatedeshocks — for example a major plant
retirement in one year followed by the additioraaiew transmission line the next — the benefits
of zonal losses could be reduced more significamtfpr a longer timé?

To an extent, we can check for the significancthizf effect by examining what impact plant
additions have on Oxera’s TLF estimates. If a plddition caused a relatively large change in
TLFs, this would indicate that the problem we méliabove could be material, and that plant
additions could cause TLMs to deviate significarfitym the geographical spread of actual losses
in a given year. Iimable 12we compare the average annual change in TLMsona in the years
before a new large scale conventional plant wagéado the change in the TLM in the year the
plant was added. We then calculate the ratio betvileese two numbers. Since Oxera assumes
that renewables are added throughout the yearslysed across most of the zofiesie have
restricted our analysis to those zones (8 and h@yavonly conventional plants are assumed to be
added. In these zones, adding a large scale caonahplant results in the TLM increasing by at
least three times the annual average of the chaimg#ise years before a plant was added.
Consequently, we conclude that plant additionsamarstitute shocks of the kind that lead to the
spread of TLFs not being representative of theagpm@f actual losses. These types of shocks
have, of course, already been included in Oxetatdys

Table 12: Effect of plant additions on TLMs

Ratio, change in year wh

Year capacity Capacity addel Average annual change in TL  Change in TLM in the ye. generation added to change
added Zone Mw before generation added that generation is added previous years
2011 8 850 0.0020 0.0060 3.0
2013 10 1,000 0.0020 0.0100 5.0

Oxera has, however, not investigated the effea.gf a significant change in gas prices in
one year to the next. Hence, we are concerneddhatof the main risks inherent to the

*2 See page 19, Oxera July report. However, in datate us in January 2008, Hunterston is statetiote
in 2011, see Appendix VI.

3 While in theory a shock could cause TLFs to cogeeto the values representing actual losses more
quickly, in practise this seems unlikely. Only it modelling would answer the questions definijive

* Oxera provided us with data on its renewablesraptions, see Appendix V.
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Modification proposals — that TLMs based on thevimnas year's despatch could be a poor proxy
for actual losses — has not been explicitly ingzged by the Oxera studies. For example, in the
Gas scenario gas prices are consistently lower &oenyear to the next. But the type of scenario
that is most likely to reduce the benefits of theposal is, for example, one in which gas prices
cycle between being low in one year but high inrthgt (or vice versa). Given the cyclical nature
of prices in the liberalised GB gas market, sushenario is not unrealistic. For example, average
GB gas prices in 2005 were over 50% higher thar 20es. Similarly, the introduction of the
BritNed cable could change TLMs significantly, rethg the benefits of zonal losses for the
subsequent year. It would be interesting to sé®eiproposal to introduce zonal losses would still
produce benefits in such a scenario.

To test the effects of a deviation between actosdds and the TLMs, we tried using TLMs
from the Demand and Gas scenarios to represerdldotises in the Central scenario, for several
different years. However, we could not find a case¢he first few years where the estimated
benefits were reduced, but this may have been bectne scenarios Oxera examined were not
sufficiently ‘extreme’.

As mentioned above, in our simple model we genemdisume that the TLMs represent
‘actual’ losses. In other words, if a zone has #MTaf 0.98, then we assume that physically only
98% of electricity generated in that zone will egriat the consumer (2% of the electricity will be
lost as heat). In reality, this will not always thee case — the TLM for a zone and the physical
losses generators in a zone create will differ.eBtablish what it would take to reduce the
benefits of introducing zonal losses to approxirtyazero in a given year, we adjusted the actual
losses in our model to deviate from the TLMs. Twume to the previous example, this could mean
that a zone where only 98% of electricity arrivéshee consumer may have a TLM of 0.99, so
that generators do not bear the true cost of tbeekthey create. If the difference between TLMs
and actual losses is large enough, a system abromifosses can create more efficient despatch
than zonal losses.

Specifically, we explored what happened when actoates were represented as the
predicted TLM plus or minus an adjustment factdre Bame adjustment factor was used for all
zones but it was deducted from the TLM when the Tt below the average TLM and added
to the TLM when the TLM was above the average TMVe found that if the TLMs differed
from the actual losses by 0.007 or more, the benefiintroducing zonal losses were reduced to
zero. Judging from the changes in TLMs illustratedable 12, a deviation between actual losses
and TLMs of the order of 0.007 is large, but notolsh unrealistic. Consequently, it seems
plausible that a significant shock could causeadtsses to deviate from TLMs sufficiently to
result in a net dis-benefit.

We conclude that while Oxera has not explicitlyestigated the main risk associated with
the Modification proposals, it is unlikely that rkat shocks of the kind required to reduce
redespatch benefits substantially will occur fraglyeenough to undermine the robustness of
Oxera’s conclusion that zonal losses lead to netfits.

* For example, in 2006/07 East Midlands has a TLM).&PO (including fixed losses), which is below the
average TLM. Hence we assume actual losses ingbeNtdlands zone is 0.990 + 0.007 = 0.997.
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8 Concerns raised by interested parties

In their responses to the BSC and Ofgem consufistiinterested parties have raised a
number of concerns regarding Oxera’s analysis heddliance that Ofgem places upon it. These
concerns, which we discuss below, focused on:

¢ Whether the model produced reliable results;

e The extent to which an assumption of economic debpaver-estimated the
redespatch benefits;

¢ Whether the amount of switching between gas andtl sgen in the Oxera analysis
would actually happen; and

*  The treatment of fixed losses.

In addition, concerns similar to those we haveaalyediscussed were raised by respondents.
For instance, respondents commented on the inapatepess of using only three snapshot
periods for the load flow modelling and startinge then year study before a realistic
implementation date for zonal losses. Respondésiscaiticised the Oxera studies for their lack
of transparency and clarity regarding input assionptand modelling methodology (e.g. with
regard to fuel prices) and for the lack of seasonad fuel prices used in the Oxera study. As we
have already discussed these issues we do nottrepe@omments on them here except to
emphasise that whilst there is some truth in titecism we do not believe that they are sufficient
to invalidate the overall conclusions that Oxel@ched.

Respondents also raised a number of concerns obre general nature that we do not
address as they fall outside of our remit. For eamseveral respondents commented on the
possibility that using TLFs set on a zonal ex dmsis could lead to situations where the zonal
losses allocated to Parties did not accuratelgcethe impact that they had on losses. However,
this is a criticism of the Modifications that havwmen proposed rather than of Oxera’s
methodology. Moreover, we have already addressedstue of whether the scenarios studied by
Oxera adequately covered the likely impact of usexgante TLFs in Section 7.4 above.
Similarly, there were a number of comments on thalais for embedded (distributed)
generation contained in Ofgem’s Impact Assessmenthis issue was explicitly excluded from
Oxera’s terms of reference.

Below we discuss our views concerning the validitfy the various criticism raised,
concentrating mainly on the areas highlighted absimce these were raised by a number of
respondents, but also considering some other iseaewere raised by individual respondents.

8.1 Reliability of the results

Several respondents expressed concerns that tmeoiyg@ar volatility in TLFs seen in
Oxera’s July 2006 analysis suggest that the repuisented are unreliable. For example, one
respondent suggested that the outcome of a ratreaation to zonal losses would be a linear
reduction in losses so the fact that Oxera’s reswkre volatile suggested that its model was
unreliable. Whilst it is true that some of the \itity may be associated with the use of at most
12 snapshots, the Modifications themselves ardylikegenerate volatility.
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In a static world, where averaging effects havempact, one would expect to see volatile
results in the first few years of a zonal lossdses®e. The TLMs for the first year in which the
Modification is implemented are likely to providechtional signals that are too strong since they
are based on an analysis of generation outputrpatind load flows where market participants
are not exposed to zonal losses. These over-siamagional signals will be likely to cause
greater than optimal redespatch effects, whicluin will lead to TLMs for the second year that
are too weak. Thus, the TLMs based on conditionthénsecond year will lead once again to
over-strong locational signals, although these bdllless out of step with actual losses than those
calculated using uniform loss factors. This pattefnover and undershooting will continue,
although we would expect — absent ‘shocks’ to th&tesn — that the geographical spread in
TLM’s would approach the spread in actual losses time.

8.2 Redespatch benefits over-estimated

Many respondents suggested that the use of ecortmsatching was likely to over-estimate
the redespatch benefits. It was argued, for exa it

« The use of economic despatch was tantamount tomirsguthat there was a
centralised market (a “Pool”), which is not theecasder BETTA,

» Portfolio generators only trade bilaterally at thaortfolio level — any redespatching
would be carried out within their portfolio;

* Fuel and power contracts would limit the flexihiliof plants to respond to loss
signals;

* CHP plants would be unable to adjust their outpdaoise of their need to provide
steam.

We do not agree that the use of economic despatetkin to modelling a Pool system —
instead it represents the behaviour of rationaygrk in a reasonably well functioning market.
Even if a generator has contracted ahead of timds @ portfolio generator, it still makes
economic sense to reduce the output of plantsbihadme “out of the money” and, if necessary,
replace the lost generation with power purchadeis, bf course, impossible to be certain that
generators will actually act rationally, but thisthe only sensible assumption from a modelling
perspective. Moreover, it is the approach tradéliyntaken in developing and evaluating policy
options. In any event, the BSC Modification Grohpttcommissioned the cost-benefit analysis
accepted that the modelling would have to be ua#lert assuming economic despdfch.

We do, however, accept that CHP plants may notlde ® respond to cost signals by
reducing their output. However, in response to estjon that we put to Oxera when preparing
this report, Oxera has explained that it has netirmgd, in general, that CHP can flex in response
to the zonal loss charges with the exception ofvidry large stations with a CHP element (e.qg.
Immingham) where it assumes that some flexing ssiisbe. Consequently, respondents concerns
regarding Oxera’s CHP modelling seem unjustifiece Wote, moreover, that Oxera separately
reports the change in the output of (presumablystrassion connected) CHP plants in tables

6 See page 73 of the Assessment Report for P198.
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3.12 to 3.15 of its July report and tables 3.8 ariil of its September report. In none of these
tables does Oxera report a change in CHP outptitada@ven if Oxera did not explicitly take the
lack of flexibility into account, its failure to deo appears to have had no effect. As to the effect
of fuel contracts on plant flexibility, this seemslikely to be a significant issue. We understand
that many gas supply contracts allow the purchtsezsell the gas, when it is economic to do so,
so that plants with such contracts should be flexiEqually, as regards coal, it would seem
unusual not to have space to stockpile at lease saiditional coal volumes.

8.3 Switching between gas and coal

A number of respondents doubted that the fuel miifferentials would be sufficient to cause
the shift from coal to gas generation demonstrhtethe Oxera analysis. However, the switching
between coal to gas (i.e. from coal to gas or fgas to coal) is in most years a small amount of
the total redespatch. (Most of the redespatch cdroes switching within fuel types or reduced
overall output due to a lower level of losses.) Westrate this point with two types of data from
the Oxera report.

First we show in Figure 11 the amount of switchbeween coal and gas (in GWh) under
Oxera’s detailed economic despatch modelling (f@euotion 3.4 of Oxera’s July 2006 report) as
a percentage of the total amount of switching betwplants (from Section 3.3 of Oxera’s July
2006 reportf’ We consider both switching from coal to gas amdnfigas to coal, although in all
the scenarios except the Gas scenario over 85%geodnter-fuel switching is from coal to gas. As
can be seen in Figure 11, the amount of coal/gaktsng is only a large part of the total
redespatch in a small number of cases and is zarlose to zero in a large number of years. On
average the amount of coal/gas switching is less #0% of the total redespatch (based on years
2006-11). Switching appears to be higher in yesuish as 2010/11 under the Central/Seasonal
scenarios, when there is a “shock” due to significdanges in the generating park (over 1.3 GW
of plant retire and nearly 4.6 GW come on streamteuithe Central/Seasonal scenarios and it is
the year with the highest turnover of plant undieise scenarios).

*" The values are calculated by identifying the typke where the greatest reduction in losses hasr izt
If this loss is more than the reported overall idun in losses, then this “excess” reduction isuased to be
due to fuel switching. For example, in 2006/07 le tCentral scenario, CCGT output is reported toehav
dropped by 364 GWh and coal output to have incbaye274 GWh whereas overall losses have only drdpp
by 90GWh. Consequently, we deduce that there has B&4 GWh of switching from gas to coal. This arts
for just over 15% of the change in output fromméints that increased their output (1763 GWh), Whian be
deduced from the data on changes in plant outp@®%¥ Group by adding up all the values where ttpubun
a GSP Group has increased.
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Figure 11: Amount of coal/gas switching as % of t@l redespatch
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The second set of data we use from the Oxera mejthe redespatch (in MW) for each
shapshot (Section 3.2 of Oxera’ July 2006 repdv®.look at the snapshots as well as the annual
economic analysis because the former provides fapdeitails of the effects that are incorporated
into the TLFs whilst the latter provides an ovewief the broader results of using the resulting
TLMs.

We calculate the amount of switching between coml gas as a percentage of the total
amount of redespatch (see Table 13) in a similarn@ato that just described above. We only
consider the three (or twelve) snapshot periodst@dnformation presented in Table 13 shows
the annualised results, calculated by applying gegod weightings2® Again no switching
between coal and gas occurs in many instancesséthe scenarios, switching between coal and
gas makes up | no more than 23% of the redespatch.

8 In the case of the seasonal scenarios, we avenegeesults across all four seasonal snapshota for
particular type of period i.e. we add up the valaesoss all twelve snapshots and then divide by grovide
results that can be compared with those produced asinual TLFs and only 3 snapshots.

61



Table 13: Percentage of redespatch that involves gahing between coal and gas (based on snapshot

periods)
Scenario 2006 2007 2008 2009 2010 2011 Average
Central 0% 0% 7% 0% 44% 31% 14%
Demand 0% 26% 72% 0% 0% 0% 16%
Gas 3% 0% 0% 0% 0% 0% 5%
Seasonal 34% 24% 14% 13% 21% 30% 23%
Average 16% 13% 23% 3% 16% 15%

Both sets of analysis confirm that fuel switchimg@unts for a relatively small percentage of
the overall redespatch. It is not surprising theré are differences in the results that we find
when we analyse Oxera’s detailed economic modeliogpared to those that we find from
looking at its snapshot modelling. This is becatlse range of market conditions (generation
availability, demand) incorporated in the detaimdnomic despatch modelling is far wider than
those that can be captured in three or twelve $rapsDifferent market conditions are likely to
give rise to different outcomes in terms of redéspa

8.4 Effects of fixed losses

There seems to be considerable confusion regatdigonal loss factors presented by Oxera
and whether or not fixed losses were taken intco@at in its analysis. Many respondents
commented that they were surprised that the los®ra only reflected variable losses. They
argued that not only did this make it difficult fdvfem to analyse the impact of zonal losses on
their specific positions, which will depend on timeal losses they are allocated rather than just
the variable losses, but it also under-estimatedntipact on Parties of introducing zonal losses.

We agree that the earlier Oxera report (July 2@b8)not make it clear that the TLMs it
presented related only to variable losses for italysis of both uniform and zonal losses.
However, as we discussed in Section 7.1, it doese®wm likely to us that the exclusion of fixed
losses has had any material impact on Oxera’srfgaliSince the loss savings are measured as
the difference between the base case (uniform cigrgnd the change case (zonal charging) the
effects of fixed losses will be irrelevant excepttihe extent that they result in changes to the
merit order under the zonal losses scheme. Inimples model (described in Section 7) we found
that including fixed losses in the zonal losseedasthe Central scenario did not make enough
difference to plants’ marginal costs to changerttegit order. Therefore, the inclusion of fixed
losses would make no difference in the estimateefiis of zonal losses in the Central scenario.
Since there is no change in the pattern of gemerathen fixed losses are included in the Central
scenario, it follows that the distributional effeaf introducing zonal losses estimated by Oxera
would not have changed if it had included fixedsks

8.5 Other concerns

One respondent suggested that Oxera’s analysisumadiable because it was undertaken
using a DC rather than an AC load flow model. Tdriticism does not seem justified since DC
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load flow modelling would be used to determine thkFs if the Modifications were
implemented.

Another respondent suggested that the net bemeditfd be negligible or even negative if the
analysis had been extended for a longer periods View is presumably based on the fact that
Oxera shows dis-benefits from the introduction oha losses in the last two years that it
modelled. However, as we have explained, in Seetiét?, we consider that this may be partly
due to the fact that no changes to the networkaaseimed after 2011/12 and, in any event, is
unlikely to be a persistent phenomenon.

One respondent suggested that Oxera had not dgriecluded the implementation costs
provided by participants. We have checked thattita in the Final Modification Report (which
summarises data provided to Elexon by market ppatnts). The area that the respondent may be
referring to is the BSC participant costs. Oxerinegges an average implementation cost of
£112,000 for a large electricity company, thoughe@xhighlights the reasons why this estimate
is subject to some uncertainty (see section 7i8aqfuly 2006 report). In the final modification
report for P198, the BSC Panel estimated that tleeage of the non-confidential estimates of
implementation costs was £200,000. There were doly non-confidential cost estimates
provided and these were not particularly precise £150,000-£200,000, around £200,000 and
>£100,000). Consequently, both estimates of averagts are broadly consistent with the limited
available data and, as we have previously commeatgdplausible increase in implementation
costs is unlikely to lead to a change in the oVerahclusion that zonal losses will lead to a net
benefit. However, we agree that there appear b minor problems with Oxera’s estimated
implementation costs, an issue we discuss in sebti®

A number of respondents voiced concerns that ther@analysis has not taken into account
the offsetting effects of more costly plant beingpdtched when zonal losses are in place. This is
one of the issues on which we queried Oxera, whifirreed that its published benefits do
include the offsetting effect of more costly pléeing dispatched when zonal losses are in place.
We discuss this issue in more detail in Sectior34above.

Another respondent criticised the Oxera analysigdiling to take into account all locational
factors that affect investment decisions. Howeveer@ is clear in its analysis that other factors
such as planning permission and land availabifitgyca locational decisions and that its estimates
of the size of long-run benefits of zonal losses speculative. Oxera could also have performed
sensitivities on the long-term benefits by conditgthe change in the size of the benefits had it
chosen another zone for relocation. One respordaimis that Oxera’s comparison of benefits
and costs for period to 2020/21 is misleading bsedt uses a relocation savings estimate of
£10.6 million which is based on Oxera’s speculagsgmate of £1 - 20 million. We agree that it
would have been less misleading if Oxera has chtwsshow a range of net benefits based on the
range of long-term benefits.

One respondent suggested that the Oxera analymiddsbe revised to incorporate the effect
of a number of power stations that are plannedtlier south. We are uncertain what this
respondent is referring to as the Oxera reporte skt the new power stations included in its
study are “those that were already significantlyaasted but not yet under construction; already
had Section 36 consent or were with the DTI fort®®ac36 consideration; or had been
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announced in the general press.... most of ...[whichhte in advantageous Southern
transmission zones”.
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9 Are Oxera’s conclusions robust?

Oxera found that the introduction of zonal lossesuld lead to net benefits due to
redespatching by generators and demand adjustrogrdappliers. In reaching this conclusion,
Oxera took account of implementation costs, whiagstimated would only be of the order of £2
million for central systems and BSC Parties togetard on-going costs of around £0.3 million
per year. It also concluded that, at least in ttert¢o medium term, zonal losses were unlikely to
have any impact on generator siting decisions (oitte growth of renewables) and that the
impact of zonal losses on new entry in the longtesas very uncertain, although likely to lead to
a net annual benefit.

We believe that these general conclusions are tati®ugh, as we have explained in the
preceding sections, it is more likely than not tha extent of net benefits has been over-
estimated to some extent by Oxera. Our concernardiagy potential over-estimation relate
primarily to Oxera’s methodology and whether it bgpropriately assessed the risks inherent in
all the modifications. By contrast, the potentiat Dxera to have under-estimated the effect of
zonal losses relates largely to its input assumptiovhere actual future outcomes are inevitably
uncertain. Overall, therefore, we consider it mbkely than not that Oxera may have over-
estimated the net benefits to some extent.

Nonetheless, we conclude that the introductionarfat losses can be expected to produce
some net redespatch benefits for the foreseeahleefuNe accept that the magnitude of these
benefits will change over time, particularly if thigstribution of generation plant around GB
changes, and there may be occasional years wheth lpgses actually result in a dis-benefit due
to mismatches between the TLMs and actual lossesveler, given the low level of
implementation and operating costs associated twghModifications, it is difficult to see how
the net present value of introducing one of the Kication proposals could be anything other
than positive.

In Section 6.1 we provided some commentary on ifierences Oxera found in the benefits
for the various Modification proposals. We notedttthe overall pattern of benefits (seasonal
TLFs give greater benefits than annual TLFs, scakasonal TLFs give less benefits than un-
scaled seasonal TLFs) seemed reasonable for tekenegiven in section 6.1. Furthermore, the
increases in net benefits under the two senségvitihat Oxera studied (high demand and low gas
prices) seem plausible and confirmed by our simmbelelling. Higher demand will lead to more
expensive plants being required to run so the impareducing losses will be increased. Higher
costs lead to higher electricity prices and hencesiased demand side benefits. Lower gas prices
will mean that the marginal costs of gas and ctaitp will be closer together so the introduction
of zonal losses is likely to give rise to more ogpoities for fuel switching to reduce losses.
However, the lower electricity prices that resutini the lower gas prices reduce the likely
demand side benefits to some extent.

The extent to which the introduction of zonal Iase®uld affect the behaviour of consumers
or generators’ new entry decisions seems likellgetanuch less significant. On the demand side,
there may be some response but any effect from kmsses could be swamped by changes in the
level of electricity prices. As far as new entrycid@ons are concerned, not only are there strong
locational signals already, from electricity traogption charges, but other factors such as the
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availability of suitable sites and planning perrnges may prove to be more decisive in
determining where plants are built. We also agrizgk @xera that zonal losses are likely only to
have a marginal impact on the growth and overaififability of renewables.. However, we
cannot rule out the possibility that zonal losgdag might deter some projects in the north of GB
that were only marginally profitable with unifornrods charging. Moreover, as Oxera
acknowledges the introduction of zonal losses waltelr the relative profitability of projects in
Scotland and the north of England compared to thodee south of England.

Finally, whilst Oxera’s analysis of the distribuied effects of zonal losses appears
reasonable for 2006/07 it may well not be repredem of what would happen over the longer
term. This simply reflects the fact the spreaddna loss factors that Oxera finds in the firstryea
of its scenarios is often not typical of thoseritjpcts for other years.
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Appendix | : Measuring changes in costs and profits

As we discussed in Section 4.1.3.2, there are ébeuwnf different ways in which the effects
of the despatch impact of zonal losses can be mezhstiable 14 below gives a stylised example
of the changes in generators’ costs and profitenfintroducing zonal losses. The example
illustrates that the change in costs is about #3®st savings, but that the increase in generators
profits is higher at £62. The sum of changes iregator profits and consumer surplus equals the
change in costs — hence in this example consumeesience a decrease in welfare of £27, due
to the price increase caused by the introductiarootl losses.
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Table 14: Example of changes in costs and generatprofits — all costs in £, output in MWh

Plant data

Plant number MC (no losses) Uniform LF Zonal LF

1 15 0.95 0.95

2 22 0.95 0.9

3 25 0.95 1.05

Uniform losses case

Plant despatch

Plant Gross output Credited output Net output Phydioakes
1 100.0 95.0 95 5
2 61.1 58.1 55 6.1
3 0.0 0.0 0 0.0
Totals 161.1 153.1 150.0 11.1
Cost of generating 2,844

Volume of losses 11.1

Cost of losses 209.4

Marginal price 23.16

Price of losses 257.31

Genco revenue 3,544

Genco profit 700

Zonal losses case

Plant despatch

Plant Gross output Credited output Net output Losses
1 100 95 95 5
2 0 0 0 0
3 52.4 55 55 -2.6
Totals 152.4 150.0 150.0 2.4
Cost of generating 2,810

Volume of losses 2.4

Cost of losses 9.5

Marginal price 23.8

Price of losses 56.7

Genco revenue 3,571

Genco profit 762

Benefits

Cost benefit 34.9

Change in Genco profits 61.9
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Appendix Il Details of gas, coal and carbon price comparisons

Table 15: Prices from the DTI report converted to mminal terms

GJ/tonne ARA Coal [1] Brattle 25.12
Inflation [2] Brattle 2%
FX rate, US$/£ [3] See note 1.77
Real 2004 prices Nominal prices
Gas Central Gas Central Inflation Gas Central
favouring gas favouring coal factor favouring gas  Gas Central - favouring coal
Gas Coal Gas Coal Gas Coal Gas Coal Coal Coal
p/therm $/GJ p/therm $/GJ p/therm $/GJ p/therm $/GJ  $/tonng/tonne
(Al [B] [C] (D] [E] [F] [C] [H] (0 [ (K]
DTI DTI DTI DTI See note [AIX[E]  [BIX[E] [CIX[E] [DIX[E] [ x[1]
2005 36 25 36 25 1.02 36.72 2.55 36.72 2.55 64.06 36.26
2010 23 15 28 15 1.13 25.90 1.69 31.53 1.69 42.43 24.02
2015 23 1.43 28 1.43 1.24 28.60 1.78 34.81 1.78 44.66 25.28
2020 23 1.35 28 1.35 1.37 31.57 1.85 38.44 1.85 46.55 26.35
Notes:
[2]: Average exchange rate for April 2006 as detif®m European Central Bank data.
[E]: Prices for 2005 are inflated for 1 year frondr2004 using the annual inflation rate in row [@he year of inflation is added for
Table 16: Prices from the July 2006 Oxera report aoverted to nominal terms
Inflation [1] Brattle 2%
FX rate, US$/E£ [2] See note 1.77
2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/1313/2@ 2014/15 2015/16
Real 2006 prices
Gas price (Central), p/therm [3] Oxera 46 43 40 37 34 34 34 4 3 35 35
Gas price (Gas), p/therm [4] Oxera 36 32 27 23 18 18 19 19 19 0 2
Coal price, £/tonne ARA [5] Oxera 33 32 30 29 27 27 27 27 26 26
Carbon price, €/tonne [6] Oxera 20 20 20 20 20 20 20 30 30 30
Nominal prices
Inflation factor [7] See note 1.01 1.03 1.05 1.07 1.09 112 1.14 1.16 1.18 1.21
Gas price (Central), p/therm [8] [BIx[7] 46 44 42 40 37 38 93 39 41 42
Gas price (Gas), p/therm [9] [4]x[7] 37 33 29 24 20 20 21 22 32 24
Coal price, £/tonne ARA [10] [5IX[7] 33 33 32 31 30 30 31 31 13 31
Coal price, $/tonne ARA [11] [2]x[10] 59 58 56 55 52 53 54 55 54 55
Carbon price, €/tonne [12] [6]x[7] 20 21 21 21 22 22 23 35 35 6 3

Notes:

OXERA prices from July 2006 OXERA Report, Table p.54.
[2]: Average exchange rate for April 2006 as dediflem European Central Bank data.
[7]: Prices for 2006/07 are inflated for 0.5 yefxesn mid 2006 using the annual inflation rate imwrid]. One year of inflation is added for each ®dent year.
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Table 17: Comparison of Oxera, DTI and forward garices, as plotted in Figure 3

2004/5 2005/06 2006/07 2007/08 2008/09 2009/10 2010/11

Oxera - Central scenario [1] Appendix | 46 44 42 40 37
Oxera - Gas scenario [2] Appendix | 37 33 29 24 20
DTI Central (Favouring Gas) [3] Appendix | 36.72 25.90
DTI Central (Favouring Coal) [4] Appendix | 36.72 31.53
NBP Forward curve April 2006 [5] See note 66.3 61.2 56.8

NBP Forward curve December 2007 [6] See note 46.8 50.5 50.4

Notes

[5],[6]: Average forward prices from Platts. Fondarurve constructed by The Brattle Group. 200X/@¢eis for the gas year Oct (
to Sept. OY inclusive.

Table 18: Comparison of Oxera, DTI and forward coalprices, as plotted in Figure 4

2005/06 2006/07 2007/08 2008/09 2009/10 2010/11

Oxera 33 33 32 31 30
DTI 36.26 24.02
EEX Forward price May 2006 36.37 36.88

EEX Forward price December 2007 55.54 49.56

Notes:

EEX forward prices are actually for Calender ye®vse. have used the Cal-0X coal price for the year
200X/0X+1.
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Appendix Il : Percentage of loss savings from each snapshot

Table 19: Percentage of loss savings from each sisapt for all scenarios — Brattle calculations

Scenario  Year Snapshot loss savings (MW) Annual Percentage of savings
Peak Mid Trough loss savings Peak Mid Trough
TWh

Central  2006/07 -5.3 0 -61.4 -90 5% 0% 95%
2007/08 -10.5 -9.1 -119.9 -234 4% 25% 71%
2008/09 -55.8 0 -40.5 -107 48% 0% 52%
2009/10 -40.9 -50.9 -38.8 -420 9% 78% 13%
2010/11 -53.5 -0.3 -16 -73 67% 3% 30%
2011/12 -11.5 -18.5 -24.9 -165 6% 73% 21%

Gas 2006/07 -16.8 -51.3 -5.7 -355 4% 93% 2%
2007/08 -31.2 -87.2 -1.5 -594 5% 95% 0%
2008/09 -55.8 -63.9 13 -462 11% 89% 0%
2009/10 -19.9 -50.2 -2.3 -346 5% 94% 1%
2010/11 -118.3 -34.7 -0.9 -333 32% 67% 0%
2011/12 -7.7 -49.7 0 -328 2% 98% 0%
Demand 2006/07 -33.7 0 -56.7 -109 28% 0% 72%
2007/08 -1.5 -25.6 -135.6 -355 0% 47% 53%
2008/09 -12.7 -81.9 4.1 -547 2% 97% 1%
2009/10 -12.7 -1.7 -6.9 -32 36% 34% 30%
2010/11 -11.1 -39.1 -11.8 -279 4% 91% 6%
2011/12 -32.6 2 0 -17 177% -17% 0%
Seasonal 2006/07 21.65 -56.5 -105.225 -491 -4% 74% 30%
2007/08 -22.475 -334 -98.725 -373 5% 58% 37%
2008/09 -5.55 -59.65 -76.875 -497 1% 78% 21%
2009/10 -30 -61.55 -86.2 -545 5% 73% 22%
2010/11 -26.825  -62.075 -81.05 -538 5% 75% 21%
2011/12 -13.85 -23.05 -65.15 -252 5% 59% 36%

Central  2006/07 -6.2 -0.1 -57.6 -86 7% 1% 93%
scaled 2007/08 -22.4 -2.6 -84.7 -154 13% 11% 76%
2008/09 -55.8 0 0 -51 100% 0% 0%
2009/10 -40.9 0 0 -37 100% 0% 0%
2010/11 -53.5 0 0 -49 100% 0% 0%
2011/12 -11.5 0 0 -10 100% 0% 0%
Seasonal 2006/07 -11.1 -28.4 -27.2 -231 4% 79% 16%
scaled 2007/08 -11.4 -20.1 -27.7 -178 6% 73% 21%
2008/09 -7.5 -25.9 -37.3 -226 3% 74% 23%
2009/10 -13.1 -49.8 -37.0 -385 3% 84% 13%
2010/11 -11.2 -9.8 -34.9 -122 8% 52% 40%
2011/12 -5.8 -13.4 -27.0 -129 4% 67% 29%

71



Appendix IV : Generation cost of capital

Table 20: Ofgem and Brattle financial data

Ofgem WACC for Transmission

Long Term Risk Free Rate [1] See Note 2.50%
Cost of Equity [2] See Note 7.00%
Assumptions
Inflation [3] Assumed 2.00%
Term Premium [4] See Note 1.20%
Ofgem Nominal Rates
Long Term Risk Free Rate [5] (1+[1])x(1+[3])-1 4.55%
Cost of Equity [6] (1+[2])x(1+[3])-1 9.14%
Short Term Risk Free Rate [7] [5]-[4] 3.35%
Comparison with TBG
MRP used for TBG WACC Calculation [8] See Note 7.14%
Implied Beta for Transmission [9] ([61-[71)/[8] 0.81
Ofgem Lower Bound for Beta [10] See Note 0.50
Ofgem Upper Bound for Beta [11] See Note 1.00

Notes and Sources:

[1],[2]: Ofgem, Transmission Price Control Final ProposalBec 2006, p. 55.

[4]: Brealey, Caldwell and Lapuerthe Cost of Capital for the Nor-Ned Cable 9

[8]: Dimson, Marsh and Staunton, "The Worldwide EBg&remium: A Smaller Puzzle"
inHandbook of the Equity Risk Premiued. R. Mehra (Elsevier, 2007), Table 3.

[10],[11]: Ofgem,Transmission Price Control Final ProposalBec 2006, p. 54.
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Table 21: Brattle estimate of the cost of capitaldr electricity generation based on Ofgem parameters

AES Calpine
Short Term Risk Free Rate [1] Table 19 3.35% 3.35%
Beta [2] See Note 1.00 0.85
Market Risk Premium [3] Table 19 7.14% 7.14%
Cost of Equity  [4] [1]+([2]x[3]) 10.5% 9.4%
Cost of debt [5] See Note 8.39% 8.39%
Tax Rate [6] See Note 40% 40%
After-Tax Cost of Debt [7] [5]x(1-[6]) 5.0% 5.0%
Leverage [8] See Note 47% 55%
Average Leverage [9] Average of [8] 51%
Nominal After-Tax WACC [10] [8IX[7]+(1-[8])x[4]) 7.93% 7.01%
WACC at average leverage [11] [10]-([9]-[8])x[5]x[6] .80% 7.14%
Inflation [12] Table 19 2.00% 2.00%
Real After-Tax WACC (at avg. leverage) [13] (1+[1{)*12]) -1 5.68% 5.04%
Average Real After-Tax WACC [14] Average of [13] 5.35%

Notes and Sources:

[2]: Valueline. We take the betas calculated frtwn five year period 1996-2000 to avoid using
years in which these two companies hacahestieverages.

[5]: In 2000 AES had an S&P rating of BB and Caépivad an S&P rating of BB+, thus it is appropriate
to take the current yield on a BB rated baadhe cost of debt for a power generation company
We calculate a December 2007 average usiitg data from Bloomberg.

[6]: KPMG's Corporate and Indirect Tax Rate Sunzg07, p. 8.

[8]: Average of the leverage for each year 19962€dlculated using data from Annual Reports.
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Appendix V : Example of

Brattle cost-benefit analyses — P198

Central
Costs Benefits Net Discount factor  Discounted
Implementation Operating Generation Demand benefit G063 net benefit
[A] [B] [C] [D] [E] [F] [G]

2006/07 -2.06 2.1 0.97 -1.99
2007/08 -0.30 9.01 0.54 9.3 0.93 8.64
2008/09 -0.30 1.58 0.54 1.8 0.90 1.64
2009/10 -0.30 11.99 0.54 12.2 0.87 10.66
2010/11 -0.30 1.85 0.54 2.1 0.84 1.76
2011/12 -0.30 4.50 0.54 4.7 0.81 3.85
2012/13 -0.30 0.91 0.54 1.2 0.79 0.91
2013/14 -0.30 1.75 0.54 2.0 0.76 1.51
2014/15 -0.30 -2.59 0.54 -2.3 0.73 -1.72
2015/16 -0.30 -3.40 0.54 -3.2 0.71 -2.24
Total 23.02

Notes & Sources:

[A]: From Table 7.4 of Oxera's July 2006 report

[B]: From Table 8.1 of Oxera's July 2006 reporsoatonsistent with Oxera Jan 2008 data

[C]: Oxera Jan 2008 data

[D]: annual value chosen to match present valuerted in Oxera Jan 2008 data

[E] = [A]+[B]+[C]+[D]
[F] = 1/(1.035"(y-2005)
[G] = [EIX[F]
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Appendix VI :  Oxera’s renewables and

plant closure
assumptions

Table 22 and Table 23 detail information provided he Brattle Group by Oxera in response
to a questions in connection with this work.

Table 22: Oxera’s renewables assumptions

2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/1313/2@ 2014/15 2015/16

Offshore Wind 0 0 727 154 0 0 1071 1071 1071 1052
East Midlands Total 0 38 0 68 0 0 0 0 30 0
East England Total 0 85 53 0 270 0 0 0 0 102
London Total 0 0 0 0 0 0 0 0 0 0
North East Total 0 0 0 100 0 0 0 180 0 0
North West Total 0 75 0 34 0 0 90 0 30 0
South East Total 0 0 0 34 0 0 0 22 87 0
South West Total 0 100 0 158 0 0 0 239 30 0
West Midlands Total 0 0 0 34 0 0 0 0 30 80
Yorkshire and Humber Total 0 38 201 34 0 0 360 0 0 0
Scotland Total 593 270 507 519 336 638 114 0 299 0
Wales Total 0 201 0 34 360 0 0 0 132 456
Onshore total 593 806 761 1013 966 638 564 441 638 638
593 806 1487 1167 966 638 1636 1513 1709 1690
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Table 23: Oxera’s plant closures by scenario

Plant closure dates

Capacity Centra  Deman Gas Season:
Station Type Zone MW scenaric  scenaric  scenaric  scenaris
Littlebrook D oil UK3 790 2013 2011 2008 2013
Fawley oil UK8 518 2013 2011 2008 2013
Grain Oil UK9 650 2013 2011 2008 2013
Didcot A Coal UK8 2040 2016 2016 2016
Tilbury B Coal UK1 1020 2016 2012 2016
Aberthaw B Coal UK10 1506 2016 2016 2016 2016
Kingsnorth Coal UK9 1940 2016 2012
High Marnham Coal UK2 756 2003 2003 2003 2003
Drakelow C Coal UK2 650 2003 2003 2003 2003
Ironbridge Coal UK5 970 2016 2016 2012 2016
Ferrybridge C Coal UK6 994.5 2016 2016 2013 2016
Eggborough Coal UK12 1002.5 2016 2016
Cottam Coal UK2 1004 2016 2016
Longannet with FGD Coal UK13 1200 2016 2016
Longannet Coal UK13 1200 2016
Cockenzie Coal UK13 1200 2015 2016 2013 2015
Peterhead oil UK14 660 2013 2014 2016 2013
Torness AGR UK13 1250 2023 2023 2023 2023
Hunterston B AGR UK13 1190 2011 2011 2011 2011
Dungeness B AGR UK9 1100 2018 2018 2018 2018
Hartlepool AGR UK6 1210 2014 2014 2014 2014
Heysham 1 AGR UK7 1165 2014 2014 2014 2014
Heysham 2 AGR UK7 1322 2023 2023 2023 2023
Hinkley Point B AGR UK11 1297 2011 2011 2011 2011
Sizewell B PWR UK1 1220 2035 2035 2035 2035
Bradwell Magnox  UK8 246 2002 2002 2002 2002
Dungeness A Magnox UK9 445 2006 2006 2006 2006
Oldbury Magnox  UK5 475 2008 2008 2008 2008
Sizewell A Magnox  UK1 470 2006 2006 2006 2006
Wylfa Magnox  UK4 1081 2010 2010 2010 2010
Calder Hall Magnox  UK6 168 2003 2003 2003 2003
Chapel Cross Magnox UK13 168 2004 2004 2004 2004
Roosecote CCGT UK7 220 2010 2010 2010
Killingholme A CCGT UK12 665 2010 2010 2010
Peterborough CCGT UK2 405 2010 2010 2010
Teesside CCGT UK6 1875 2010 2011 2010
Corby CCGT UK2 401 2015
Rye House CCGT UK1 715 2010 2012 2011
Brigg CCGT UK12 260 2010 2012 2010
Deeside CCGT UK4 475 2012 2012 2012
Derwent CCGT UK2 232 2013 2015 2013
Sellafield CCGT UK7 155 2015
Notes:

There were no differences in closures betweeniifermn and zonal loss charging scenarios.
Zones reflect Elexon alphabetical odereing of iees e.g. 1=eastern etc
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Appendix VII : Information provided by Oxera for this study

In this Appendix, we provide details of the quessiahat we asked Ofgem to put to Oxera in
the course of our study and the responses thatgeved, except in relation to renewables build
and plant closures which has been included in teeipus Appendix. Note that most of this

information is already available on Elexon’s websiin the area devoted to the P198
Modification.
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Stuart Senior

ELEXON Limited

4" Floor

350 Euston Road Direct Dial: 0141 331 6007

London Email: Lesley.nugent@ofgem.gov.uk
NW1 3AW

Date: 12 December 2007

Dear Stuart

Balancing and Settlement Code ("BSC"”) modification proposals on zonal
transmission losses - review of Oxera’s analysis

Further to Alistair Buchanan’s letter of 5 Octol#307, David Gray wrote to you on 3
December 2007 advising that Ofgem has appointe8ithtle Group (“Brattle”) to undertake the
review of Oxera’s analysison the BSC zonal transmission losses modificgiiaposaly. My
letter also advised that, subject to our discussigith Brattle, we anticipated contacting you in
the near future with a request for informationetation to Oxera’s analysis.

Brattle has now initiated its review and providefy&n with a list of questions in respect of
Oxera’s analysis. | have included the memo sewimgBrattle’s questions with this letter and
request, as provided for under BSC Section C3&,Elexon provides the information requested
by 21 December 2007.

Yours sincerely,
Lesley Nugent

Senior Manager, Transmission Networks

49 Ofgem set out its intention to undertake this eawviin the following open letter: “The Authority’s
decisions on the zonal transmission losses progipdal September 2007, ref 223/@Anfw.ofgem.gov.uk

50 P198, P198 Alternative, P200, P200 Alternatived3and P204.
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MEMORANDUM

TO: Oxera

FROM: The Brattle Group

SUBJECT: Questions of Zonal Loss Charging Studies
DATE: 6" December 2007

Below we provide questions we have on your July62f¥port entitled “What are the costs

and benefits of zonal loss charging?” and your &aper 2006 report entitled “What are the
costs and benefits of annual and seasonal scahed logs charging?”

Questions on July 2006 report

1.

On page 7 you write “[t]he total level of demand®met was reduced by the estimated level
of losses, allowing the total net benefit of zolwsls charging to be calculated”. We assume
that this reduction relates to the impact of zoleakes on demand that you estimate in
Chapter 6. Can you confirm this and explain what gim?

On page 8 you say that “data ... was taken from 0G5ZSeven Year Statement and scaled
proportionally to correspond to the three loadingmshots”. Can you explain what you mean
by “scaled proportionally”?

On page 9 you say that differences between your RRAdTLFs of 0.005 and 0.009 are
acceptable. How did you decide whether a differemas acceptable or not? What criteria did
you use?

On page 9, you show a comparison between the PFsHnd the TLFs from the load-flow
model based on the despatch from your economic hawdkthis is used as validation of the
economic model. Did you perform any other type alfdation of your economic model such
as whether the model produces reliable simulat@ngrices or generation despatch across
the year?

On page 9 you explain that difference between yiduk and the PTI TLF in zone 10 is due
to different load factors being used for AberthaMhen you undertook the more detailed
economic modelling what load factor did you find faberthaw i.e. did you find it ran at
baseload, as in your snapshots, or at mid-merit) #se Elexon data? Did you confirm that
adjusting Aberthaw’s load factor resulted in a TioF zone 10 that was similar to the PTI
one? Did Aberthaw continue to operate at baselpathe snapshot periods throughout the
period studied?

How did you incorporate the effects of plant maiatece into your snapshot modelling,
particularly for the seasonal analysis?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

On page 9 you say the differences in PTI and OX&fes for the Scottish zones during the
summer are “a function of the assumed loadingsnduai time when net electricity flows in
these zones are sensitive to actual loading dirtteg. Can you explain this in more detail?

In the load flow modelling for future years, whasamptions did you incorporate regarding
changes to the network?

On page 11 you describe how you modelled the gramvtienewable generation. Could you
provide us with a table showing the amount of w{hdth offshore and onshore) added in
each year and the zones in which these wind pleeits added?

On page 12 you state that “plant that have optedbthe [LCPD] Directive will be limited
to 20,000 hours of generation between 2008 and”2@idw did you apply this limit in your
model? Did you assume the same limit on generatieach year or something different?

On page 13 you state that “[a]ll other plant clesdecisions were based on market outcomes
under the different scenarios”. What criteria dmliyuse for deciding whether non-nuclear
plants should be closed? Which plants did you asstiose under each scenario and when?
Were the closures different between the uniformzomhl analyses?

On page 13 you show two new generic CCGT plantsimpmon line in zones 2 and 7 with
capacities of 1,000MW and 2,000MW. Why did you cd®these zones and plant sizes?

On page 30 you say that “[z]onal results were subid from uniform results to obtain
differences between the charging regimes” but do iy@an the other way round as Tables
3.8 to 3.11 suggest that uniform results were swgbed from zonal results? For example, the
output in Scotland is shown decreasing in the &hidich would seem more likely to be an
outcome of moving from uniform to zonal losses.

On page 38 you explain how you have used methadezatimate the value of loss savings.
Did you test how different the savings would haeerbif you had used method 1?

On pages 45-46 you describe the minimal impact ofiak transmission losses on
interconnectors linking the Great Britain with athmarkets. Could you explain how you
modelled the development of flows across the FremchDutch interconnectors?

In Tables 5.5 and 5.6 you provide your analysishef influence of TNU0S and NTS exit
charges on locational decisions. It does not apibedryou have taken any account of future
changes in these charges, is this correct?

Tables 5.5 and 5.6 on page 51 show the differerck @&nd incl. Scotland. Can you explain
what you mean by “Difference™?

On page 59, the values quoted above Table 6.2 dappear to correspond with those in the
table, are these simply typos? For example, yde #te “[t{jhe Midlands shows the strongest
signs of this behaviour, with an £18,000 reductiobhenefits” but the table shows £16,000.

On page 67 you show the results of NPV calculatminfaiture benefits. Could you provide
us with the data used in these calculations?

Questions on September 2006 report
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Many of our above questions about your July 2006ome would also apply to your
September 2006 report. We do not repeat the questiere but please provide separate answers
for each report if your answers to any of the abgwestions would be different for each report.
Please can you also provide us with the data usgdur NPV calculations of future benefits as
shown on page 36 of your September 2006 report.
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(ii) Oxera’s initial response to Ofgem’s letter

David Jones

Change Assessment Manager, Change Delivery
Elexon Ltd

4th Floor, 350 Euston Road

London, NW1 3AW

December 21st 2007

Dear David
Preliminary response to information request on Zona | transmission losses

As you know, Oxera was commissioned by Elexon in 2006 to conduct a study on the impact of zonal
transmission losses (ZTL) applied to the electricity system in Great Britain. The study involved load—
flow modelling of the GB transmission networks, alongside modelling of the wholesale electricity
market. Oxera undertook the study in conjunction with Professor Janusz Bialek from the University of
Edinburgh and Professor Stanislaw Ziemianek from Warsaw University of Technology. The results of
the analysis were presented in a July 2006 report entitled ‘What are the costs and benefits of zonal
loss charging?’ and a September 2006 report entitled ‘What are the costs and benefits of annual and
seasonal scaled zonal loss charging?’

This letter sets out a preliminary response to an information request from Brattle on details of the
reports, the methodologies and the underlying assumptions. The response should be considered
preliminary given the short time available to respond and the unavailability of some of the relevant
staff in the pre-Christmas period.

The questions set out below refer to the July 2006 report, though also generally to the September
report. The main difference for the analysis in the September report is that 4*3= 12 snapshots were
used per year due to using three snapshots for each season. This should improve the accuracy of the
shapshot modelling.

Questions from Brattle are in bold.  Responses are given below.

1.0n page 7 you write "[t]he total level of demand to be met was reduced by the estimated
level of losses, allowing the total net benefit of zonal loss charging to be calculated". We
assume that this reduction relates to the impact of zonal losses on demand that you estimate
in Chapter 6. Can you confirm this and explain what you did?

The key to understanding this is the description of load flow packages used on page 6. The so-called
DC load flow program, which was used to estimate the TLFs as required by the Modifications, is
lossless (i.e. network resistances are neglected). The actual level of variable losses due to a
particular despatch pattern had to be evaluated using so-called AC load flow which contains
resistances and in which total losses are calculated as the difference between generation and
demand. As the input data to a load flow program are individual nodal demands and generations, the
nodal demands had to be scaled proportionally down by the estimated level of variable losses and the
AC program was run to calculate the actual variable losses. The procedure was repeated until the
error (i.e. the difference between the assumed and the actual level of losses) was acceptably small.
This is a standard trick in load flow studies in order to avoid the “chicken and egg” situation: you
cannot run a load flow without specifying generation and demand in each node but you cannot do it
as you do not know losses without running the load flow.
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2.0n page 8 you say that "data ... was taken fromt he 2005 Seven Year Statement and scaled
proportionally to correspond to the three loading s napshots". Can you explain what you mean
by "scaled proportionally"?

SYS data contains peak demand figures for GSP transformers so they had to be scaled down to
correspond to the loading periods modelled.

3.0n page 9 you say that differences between your a  nd PTI TLFs of 0.005 and 0.009 are
acceptable. How did you decide whether a difference was acceptable or not? What criteria did
you use?

The assessment was based on our judgement taking into account the level of differences and the
assessed explanations for them, as discussed in the following paragraph in the report.

4.0n page 9, you show a comparison between the PTI  TLFs and the TLFs from the load-flow
model based on the despatch from your economic mode | and this is used as validation of the
economic model. Did you perform any other type of v alidation of your economic model such
as whether the model produces reliable simulations of prices or generation despatch across
the year?

Yes, validation was done comparing the results of the simulation for 2005/6 to actual outputs for
2005/6 in addition to the TLF comparisons. Other validation exercises have been undertaken for the
Oxera wholesale modelling during its use in other contexts.

5.0n page 9 you explain that difference between you r TLF and the PTI TLF in zone 10 is due to
different load factors being used for Aberthaw. Whe n you undertook the more detailed
economic modelling what load factor did you find fo r Aberthaw i.e. did you find it ran at
baseload, as in your snapshots, or at mid-merit, as in the Elexon data? Did you confirm that
adjusting Aberthaw's load factor resulted in a TLF for zone 10 that was similar to the PTI one?
Did Aberthaw continue to operate at baseload in the snapshot periods throughout the period
studied?

The economic modelling over the year (including the emissions constraints) did show Aberthaw
running as mid-merit, though its load factor under the assumed fuel prices increased from 2008 as
opted-out stations had their output restricted.

6.How did you incorporate the effects of plant main tenance into your snapshot modelling,
particularly for the seasonal analysis?

The Oxera wholesale model profiled plant outages for maintenance across months. However, the
approach used for the snapshot analysis was similar to that used for the 2003 DTI analysis as
summarised in the report as follows:

‘In carrying out the modelling, it was necessary to make some assumptions about the availability of
plant for the three levels of snapshot demand that were modelled. OXERA assumed that a high
proportion of plant would be available for generation during peak periods. For the off-peak and trough
periods, two modelling options were considered: taking individual plant off-line; or scaling back the
capacity of all plants of a given type to reflect overall availability. With regard to the first approach,
OXERA concluded that the assumption as to which individual plant might be off-line during a
particular demand period was too discretionary, and that the assumption might have a significant
impact on flows. Therefore, OXERA adopted the second option, while recognising that, in practice,
this pattern of plant availability is unlikely.” (see Oxera’s 2003 DTI report: ‘The impact of average
zonal transmission losses applied throughout Great Britain’, page 83).

7.0n page 9 you say the differences in PTl and Oxer a TLFs for the Scottish zones during the
summer are "a function of the assumed loadings duri ng a time when net electricity flows in
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these zones are sensitive to actual loading at the time". Can you explain this in more detail?

The Modifications stipulated using the intact network model, i.e. assuming all transmission lines in
service, and this was the assumption used in our modelling. In fact in summer some transmission
lines are taken off-service for maintenance which may cause transmission constraints and forced off-
merit generation — see NGET report on constraints at:

http://lwww.nationalgrid.com/NR/rdonlyres/F62370C0-1865-4FB3-8B06-
AB6CE4DFFD77/16952/GBSQSSEconomicGuidance.ppt

The quoted NGET report says that export constraints in Scotland arise in summer due to summer
transmission outages (for maintenance). We believe that this was the main reason for the summer
differences between PTI and Oxera modelling results. PTI used the actual despatch data which
included forced off-merit despatch to relieve actual transmission constraints while our modelling was
based on the intact network model and hence did not show any summer constraints. Consequently
we have used unmodified optimal despatch. Generally our simulations showed that TLFs in the
Scottish zones, and especially in zone 14, were very sensitive to dispatch patterns. Hence any off-
merit despatch affecting power flows in Scotland must have caused significant variations in TLFs. PTI
results for summer show an unusual shift of TLFs in zone 14, presumably due to the constraints,
which was not replicated in our simulations as we could not see any constraints due to using the
intact network model.

8.In the load flow modelling for future years, what assumptions did you incorporate regarding
changes to the network?

Changes to the network were made in accordance with those already announced in the SYS. The
network configuration was the same in the uniform and zonal cases (ie, it was exogenous to the
analysis).

9.0n page 11 you describe how you modelled the grow  th in renewable generation. Could you
provide us with a table showing the amount of wind (both offshore and onshore) added in
each year and the zones in which these wind plants were added?

This will be provided separately.

10.0n page 12 you state that "plant that have opted out of the [LCPD] Directive will be limited
to 20,000 hours of generation between 2008 and 2015 ". How did you apply this limit in your
model? Did you assume the same limit on generation in each year or something different?

The Oxera model in general optimised generation patterns for opted-out plant over the whole period
2008 to 2015, but this can only be applied when running multiple years at once. In the year-by-year

analysis undertaken for the Elexon analysis annual limits were applied. This was consistent with DTI
modelling at the time.

11.0n page 13 you state that "[a]ll other plant clo  sure decisions were based on market
outcomes under the different scenarios". What crite ria did you use for deciding whether non-
nuclear plants should be closed? Which plants did y ou assume close under each scenario and
when? Were the closures different between the unifo  rm and zonal analyses?

Closures were based on the ability of the stations to cover operating costs over a period of time. No
explicit mothballing decision was incorporated. There was some discretion used in circumstances
where a station was only making small losses for one year or consistently making small losses (given
some of the plant would have had balancing and reserve contracts that would have supported them
for some of the shortfall).
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Details of the individual station closures will be provided.

12.0n page 13 you show two new generic CCGT plants  coining on line in zones 2 and 7 with
capacities of 1,000MW and 2,000MW. Why did you choo se these zones and plant sizes?

The zones were chosen because it was considered that these areas would be most advantageous for
new entry other things being equal. Issues such as the availability of sites, proximity to pipelines,
TNUo0S charges were considered. The capacity that enters in any give year is determined by the
modelling results - if prices are high enough and stay high enough after entry then capacity is added.

13.0n page 30 you say that "[z]onal results were su  btracted from uniform results to obtain
differences between the charging regimes" but do yo u mean the other way round as Tables 3.8
to 3,11 suggest that uniform results were subtracte d from zonal results? For example, the
output in Scotland is shown decreasing in the table s, which would seem more likely to be an
outcome of moving from uniform to zonal losses.

This is correct.

14.0n page 38 you explain how you have used method 2 to estimate the value of loss savings.
Did you test how different the savings would have b een if you had used method 1?

A more detailed comparison of the differences between Methods 1 and 2 is presented in the 2003 DTI
report (pages 26 and 27). As discussed in the July 26 report it was concluded that Method 2 was
preferable though both methods have advantages and disadvantages as discussed.

The concern with Method 1 is that marginal TLFs are valid only at the margin so multiplying them by
generation at a node gives an overestimate. On the other hand using 3 snapshots per year for the
second method amounts to linear averaging which may lead to a slight underestimation of the actual
annual losses. Losses are approximately proportional to squared power flows so using an averaged
power flow underestimates the losses. This error was smaller for modification P204 as when using the
seasonal approach, 4*3 = 12 snapshots were used per year (3 snapshots for each season).

15.0n pages 45-46 you describe the minimal impact o f zonal transmission losses on
interconnectors linking the Great Britain with othe r markets. Could you explain how you
modelled the development of flows across the French and Dutch interconnectors?

The French interconnector was modelled effectively as a generator, though it had different availability
profiles to capture the shape of imports and exports. The proposed Netherlands link was not modelled
as constructed given its pending approval status in 2006.

16.In Tables 5.5 and 5.6 you provide your analysis  of the influence of TNUoS and NTS exit
charges on locational decisions. It does not appear that you have taken any account of future
changes in these charges, is this correct?

This is correct — possible future changes in transmission charging levels or methodologies were not
forecast.

17.Tables 5.5 and 5.6 on page 51show the difference  excl. and incl. Scotland. Can you explain
what you mean by "Difference"?

These tables were designed to give an idea of the ranges of these regional elements. Since Scotland
was the outlier the table simply showed the ranges for these elements with and without Scotland
included.

18.0n page 59, the values quoted above Table 6.2 do  not appear to correspond with those in
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the table, are these simply typos? For example, you state the "[t]he Midlands shows the
strongest signs of this behaviour, with an £18,000 reduction in benefits" but the table shows
£16,000.

The text refers to all of the tables 6.2 to 6.5, not merely to Table 6.2. The maximum loss reduction
referred to is seen in Table 6.5 while the £18,000 Midlands figure is seen in Table 6.4.

19.0n page 67 you show the results of NPV calculati  ons of future benefits. Could you provide
us with the data used in these calculations?

This data will be provided separately. As with the 2003 DTI analysis (see pages 77 and 78 of the
2003 report) the estimated benefits were calculated in the following way:

—  The annual results for the modelled period were used to give an estimate of the average value of
generation redespatch per year resulting from the change. The NPV of this average annual
benefit was then calculated over the two illustrative periods: to 2015/16 and to 2020/21.

—  This was combined with the estimated average annual demand response benefits and operating
costs.

—  The one-off implementation costs were deducted.

An alternative approach would have been simply to discount each year’s generation redespatch
benefit individually for the estimated NPV to 2015/16 (which would have given slightly different figures
—in some cases slightly higher and in some cases slightly lower), although this method could not
have been used to estimate the NPV to 2020/21 since annual analysis was not conducted beyond
2015/16.

| hope that this addresses the queries raised. The additional data referred to will be sent separately.

Yours sincerely

Martin Brough

Director
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(iif) Ofgem’s supplemental question regarding CHP fants

Stuart Senior

ELEXON Limited

4" Floor

350 Euston Road Direct Dial: 0141 331 6007

London Email: lesley.nugent@ofgem.gov.uk
NW1 3AW

Date: 9 January 2008

Dear Stuart

Balancing and Settlement Code (“'BSC"”) modification proposals on zonal
transmission losses - review of Oxera’s analysis

| am writing to you further to my letter of 12 Deuker 2007* which attached a list of
guestions compiled by the consultants that Ofgesmaippointed (the Brattle Group (“Brattle”)) to
undertake the review of Oxera’s analysisn the BSC zonal transmission losses modification
proposal¥’.

We have received Oxera’s 21 December 2007 letteElexorn* setting out Oxera’s
preliminary response to those questions. Oxemspanse identified some further information
that is to be provided and | understand that tliliso® provided in the near future.

51

http://www.ofgem.gov.uk/Licensing/ElecCodes/BSCdal@/Documents1/071212 Questions_for Oxera.pdf

52 Ofgem set out its intention to undertake this eewviin the following open letter: “The Authority's
decisions on the zonal transmission losses progipdal September 2007, ref 223/@#nfw.ofgem.gov.uk

53 p198, P198 Alternative, P200, P200 Alternatived32nd P204.

54 http://www.elexon.co.uk/documents/modifications/@era letter.pdf
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In the course of carrying out the review, Brattlashdentified the following additional
guestion on Oxera’s analysis:

“Did Oxera assume that the ability of CHP plantgdspond to the cost signals associated
with zonal loss charging was constrained by themmitments to produce heat and/or power for
their industrial partners?”

I would be grateful if you could provide, as prasitifor under BSC Section C3.6, a response
to this question together with the additional infiation referred to in Oxera’s preliminary
response, by 16 January 2008.

Yours sincerely,

Lesley Nugent

Senior Manager, Networks
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(iv) Oxera’s response to Ofgem’s question regardin@HP plants

From: Martin Brough [mailto:Martin_Brough@oxera.com]
Sent: 17 January 2008 14:05

To: Lesley Nugent

Cc: Cheryl Mundie; David Jones; Min Zhu

Subject: RE: Response to information request

Lesley

In response to the question about CHP, we have not assumed in general that CHP could
flex in response to the zonal loss charges with the exception of the very large stations
with a CHP element (eg Immingham) where we assume that some flex is possible.

Regards

Martin
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(v) Oxera’s CBA analysis data
CBA data

Figures in £m
Data shows annual year-by-year value of redespatch, together with the NPV assuming implementation for 2007/8

NPV (as published) based on Alternative NPV based on year-
annual averages by-vear discounting

Discount rate 3.50%
P198 Central

2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16
Generation redespatch 34 9.0 1.6 12.0 1.9 45 0.9 1.8 -2.6 -3.4 21.3 23.2
Demand response 4.0 4.0
Operating costs 2.2 2.2
Implementation costs 2.0 2.0
NPV to 2015/16 21.1 23.0
P198 Seasonal

2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16
Generation redespatch 17.8 13.1 13.5 13.8 15.7 7.1 6.8 3.9 -2.3 -0.9 65.1 61.4
Demand response 4.8 4.8
Operating costs 2.2 2.2
Implementation costs 2.0 2.0
NPV to 2015/16 65.7 62.1
P198 Demand

2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16
Generation redespatch 4.0 12.7 18.3 0.5 6.7 0.3 6.1 7.0 -2.4 11.2 47.3 51.0
Demand response 2.9 29
Operating costs 2.6 2.6
Implementation costs 2.0 2.0
NPV to 2015/16 45.6 49.3
P198 Gas

2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16
Generation redespatch 11.5 18.1 11.5 8.1 6.8 6.5 4.6 -2.6 -2.3 -2.2 44.1 43.7
Demand response 2.9 29
Operating costs 2.2 2.2
Implementation costs 2.0 2.0
NPV to 2015/16 42.8 42.4
P204 Central

2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16
Generation redespatch 35 6.0 1.6 1.0 14 0.3 1.1 3.2 -3.3 -5.2 7.0 6.5
Demand response 1.1 11
Operating costs 2.3 2.3
Implementation costs 21 21
NPV to 2015/16 3.8 33
P204 Seasonal

2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16
Generation redespatch 8.3 3.4 7.7 10.4 3.2 35 15 3.7 3.2 21 34.5 325
Demand response 2.2 2.2
Operating costs 2.3 2.3
Implementation costs 21 21
NPV to 2015/16 324 304
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(vi) Ofgem’s further question on net generation beefits

Stuart Senior

ELEXON Limited

4" Floor Direct Dial: 0141 331 6007

350 Euston Road Email: lesley.nugent@ofgem.gov.uk
London

NW1 3AW Date: 22 January 2008

Dear Stuart

Balancing and Settlement Code (“'BSC"”) modification proposals on zonal
transmission losses - review of Oxera’s analysis

| am writing to you further to my letters of 12 Bewber 2007 and 9 January 2008 which set
out a number of questions compiled by the constdtémat Ofgem has appointed (the Brattle
Group (“Brattle”)) to undertake the review of Oxaranalysis® on the BSC zonal transmission
losses modification proposais

We have now received Oxera’s responses to thostigng. Brattle have identified a further
issue on which they would like information from Q@ae

We would be grateful for clarification on exactlpvin Oxera calculated the net benefits
associated with zonal losses. Brattle have provithee attached spreadsheet setting out an
example of despatch under uniform and zonal los§asy have calculated:

55

http://www.ofgem.gov.uk/Licensing/ElecCodes/BSCdal/Documents1/071212 Questions_for Oxera.pdf

%6 Ofgem set out its intention to undertake this eawviin the following open letter: “The Authority’s
decisions on the zonal transmission losses progipdal September 2007, ref 223/@Anfw.ofgem.gov.uk

57'p198, P198 Alternative, P200, P200 Alternatived3and P204.
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1) the cost benefit — i.e. the overall reduction ingating costs required to meet demand
(net of losses);

2) the change in generator profits;
3) benefits calculated according to the way Brattldanstand Oxera’s methodology.

It would appear from this example that Oxera’s rodtgives benefits which do not match the
change in generator profits or the change in colits therefore not clear exactly what benefits
Oxera are calculating.

We would be grateful if you could ask Oxera to aiplin more detail how they calculated
the benefits, and to illustrate their methodologytle attached spreadsheet example.

I would be grateful if you could provide a respgree provided for under BSC Section C3.6,
by 29 January 2008.

Yours sincerely

Lesley Nugent

Senior Manager, Networks
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All plants gross capacity 100 MW
Net demand (after losses) = 150 MW

Plant data
Plant number MC (no losses) Uniform LF Zonal LF
1 15 0.95 0.95
2 22 0.95 0.9
3 25 0.95 1.05
Uniform losses case
Plant despatch
Plant Gross output Credited output Net output Physicabks
1 100.0 95.0 95 5
2 61.1 58.1 55 6.1
3 0.0 0.0 0 0.0
Totals 161.1 153.1 150.0 11.1
Cost of generating 2,844
Volume of losses 11.1
Cost of losses 209.4
Marginal price 23.16
Price of losses 257.31
Genco revenue 3,544
Genco profit 700
Zonal losses case
Plant despatch
Plant Gross output Credited output Net output Losses
1 100 95 95 5
2 0 0 0 0
3 524 55 55 -2.6
Totals 152.4 150.0 150.0 2.4
Cost of generating 2,810
Volume of losses 2.4
Cost of losses 9.5
Marginal price 23.8
Price of losses 56.7
Genco revenue 3,571
Genco profit 762
Benefits
Cost benefit 34.9
Change in Genco profits 61.9
Oxera benefit calculation

Loss savings 202

Generation costs 157
Net benefits 45
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(vii) Oxera’s response to Ofgem’s letter on net gemation benefits

January 29th 2008
Dear David

Response to further information request on Zonal tr ansmission losses

This letter sets out Oxera’s response to Ofgem'’s letter of January 22nd 2008, explaining in more detail the
costbenefit

analysis carried out by Oxera in its two Zonal transmission losses reports.

The CBA includes consideration of four items: the annual generation redespatch benefits, the demand
response benefits, the annual operating costs and the implementation costs.

The redespatch benefits reflect the reduction in the total generation cost in the zonal losses scenario
compared to the uniform losses scenario for meeting the fixed level of net demand. This figure takes
account of (a) the reduction in transmission losses associated with the changes to the generation dispatch
and (b) the higher operational costs of generation associated with the new dispatch profile. The dispatch
profiles are calculated against a fixed final demand requirement since the demand-side response is
calculated as a second-order effect separately in the papers.

In terms of the spreadsheet sent with the Ofgem letter, the net dispatch benefit corresponds to the ‘Cost
benefit’ of 34.9 in the example given (ie the difference in generation costs of meeting the net demand of
150MW taking into account both the lower losses and higher marginal costs incurred). These net figures
are shown in the Oxera papers as ‘Value of savings in losses’ in tables 3.17 to 3.20 in the July 2006 paper
and ‘Value of losses’ in tables 3.10 and 3.11 in the September 2006 paper. They show the value of the
losses savings net of the higher marginal generation costs.

| hope that this addresses the query raised.

Yours sincerely
Martin Brough
Director
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