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EDCM Review Group Report

Purpose

1

This report has been prepardadr the Methodologies Issues Groupl[G)of the Distribution
ChargingMethodologiedorum (DCME)TheExtrahigh Voltag®istributionCharging Methodology
(EDCNIReview Groujdthe Groug) was setums a subgroup tothe MIGin July 2014

2. TheGroup comprised of Btribution Network Operators (DNO$§uppliers, Industry Experts and
Ofgem and has primarily focused on investigating tseés that have arisen since the
implementation otthe EDCM A list ofGroup membersvho attended at least 1 meeting can be
found at the end of this document.

Scope

3. TheGroup a&ts under the auspices of the DCMF ahasno powers to enforce changes to any

4.

existing industry agreements or associated systems

A number of issuegbout the EDCMave been raisedt eitherMIG meeting®rthe annual review
2T GKS 5bhaQ OKI NB oithese wSichive IR&Ad citadge JépdsalsiftiieY S
Distribution Connection and Use of System Agreenie@USAwhile othershave notprogressed
Issuesandchange proposalsavegenerallysoughtto address matters rel@gto cost reflectivity
and the volatility of charges.

The aimof the Group was to review all of the issues detailed in the Terms of Referssed\nnex
A), within alimited number of meetings and agreed timesca@rovide guidance on the way
forwardandto look at optiondo resolve issues where appropriate.

Wherever possiblghe Goup has soughtut evidenceaboutthe effectiveness andppropliateness
of the EDCM. Although evidensenly available fromlativelylimited periodEDCM operation
the Qoup has been able to dragertain conclusionBomiit.

Thefinaloutput of the Groupis thisreport to the MIG.



Executive Summary
Badkground

8. The 'Structure of Electricity Distribution Charging' project was initiated in. 2008sulted irthe
introduction oftwo charging methodologies, the Common Distribution Charging Methodology
(CDCM) which setveragecharges fohigh-voltage HV) andlow-voltage €V) customers and the
EDCMwhich setssite-specific charges for customers connected to the EHV network along with
customers connected at the lower voltage busbars of EHV/HV transformers. The EDCM was only
fully implemented in April 20131 April 2012 for demandnd 1 April 2013 for generation)Yhis
report provides an overall review of the EDCM. It deals with many issues that have been raised
since its inception and examines its appropriateness and effectiveness and makes recommmsndatio
for future development of the methodology.

9. Electricity Distribution Standard Licence Condition 50A was introduced by Ofgem and set out the
relevant objectives of th&DCM This has since been replaced by Standard Licence Condition 13B
from 1 April 201® CKAAa aSita 2dzi Ay tIFNI / U¢KS wSt SOyl
that the DNOs must adhere to in developing the EDCM.

10. The EDCM was developed jointly by the following Distribution Network Operators (DNOs):

Northern Powergrid, UK Power Weorks, Electricity North West, SP Energy Networks, SSE
Power Distribution and Western Power Distribution on behalf of the 14 entities licensed as
Distribution Services Providérs

11. Thisgroup delivered a common charging methodology for Designated EHV piegdéncluding
otherlicensed distribution network operators (LDNQOBE history and background are detailed in
AnnexB. Ofgem approved two differemhethodologied RIC and FG@& evaluatingcharges based
on the projected need for network reinforcements but stated that thethodologiesvouldneed to
be reviewed as to their effectiveness and that the longer term aim was to move to a single
methodology

12. Onconclusion of the 'Structure of Eleidity Distribution Charging' project the management of these
issues and future changes was brought into Open Governamder the DCUSA

13. There are currently two EDOiethodologies: BrwardCostPricing (FCPJDCUSA Schedule 17),
used in six DNO areas; arzhigRunIncrementalCost (LRICYDCUSA Schedule 18), used in eight
DNO areaand thesewere introduced on 1 April 2012 for demand and 1 April 2013 for generation.
The methodologies are utilised for setfiibistribution Use of System (DU0S) chafgesustomers
connected to the EHV network along with customers connected at the lower voltage busbars of
EHV/HV transformers

! The Distribution Services Providers at that time were Central Networks East Plc, Central Networks West Plc, Eastern Power
Networks plc, London Power Networks plc, South Eastern Power Networks plc, Electricity North West Limited, Northern Electric
Distribuion Ltd, Scottish Hydro Electric Power Distribution Plc, Southern Electric Power Distribution Plc, SP Distribution Limited,

SP Manweb Plc, Western Power Distribution (South Wales) Plc, Western Power Distribution (South West) Plc, and Yorkshire
ElectricityDistribution plc.

?EHV Designated Properties indude, premises connected either at 22 kilovolts or more, or directly connected to substation
FaasdSda GKFIG F2N¥Y LI NG 2F GKS fA0SyasSsSQa 5 A avhbdtbequinviayy {2aGSY
voltage of the substation is 22 kilovolts or more and where the Metering Point is |ocated at the same substation.



14. It isrecognised that since the frameworktbé EDCM was conceived, there have bsehstantial
changes in the utilisation of the distributioretwork;in particular, that demand growth in some
areas is small, often less than 1%.jprad sometimes negativeghilstin many areas the network is
inadequate to allow the connection of proposgdurces of intermittent generation. Furthermore,
several proposalials have been launched to test smart network charging based on real time
power flows which in the future could be incompatible with the current EDCM.

15. Themain driverof the EDCMwas tointroduce charges/benefitthat wouldencourage generation to
locate where growth in demand would otherwise require network reinforcement and to encourage
demand customers to reduce demand in such areas, thus reducing or deferring network investment.
Thereview group has not founanyevidence that network reinforcement has been deferred due to
the response of EHV customefaurthermore Ofgem have reported that 95% of connections over
the last 3 years have not triggered any network reinforcemignplyingthat new generation and
new demand isargelyconstrained by connection charges which apply where network
reinforcement would be required if capacity were to be exceeded.

16. When growth in demand is lofthe trend since the EDCM was developed shadscline in growth
andin someareasgrowth isnow negative)the reinforcement charges account for only a small
proportion of theEDCMallowed revenue Emphasis on this one aspectintroduces complexity, loss
of transparency, concerns about the validifybothmethodologiesand the underlying data, and it
distorts the remainder of the methodology by seeking to preserve the (weak) locational message of
the reinforcement charged-or 2015/16 reinforcemernthargesaccount for less than 10% of the
EDCM allwed revenue averaged across all DNOs.

17. There are alternative means which have been shown to be effective in reducirgrakemnetwork
assets which would otherwise require reinforcement and these are more suitable to manage power
flows in real time within amart network environmentThe use obemand Side Rponse(DSR)
arrangements and new approaches developed under the Smart Network and Low Carbon Network
initiatives arereported in AnnexXC. In so far as these schemes reflect the need to reduce demand
thenit should be possible to derive incentives or rewards to generators.

Recommendations

18. TheGroup recommendations are as follows:

a TKFG W/ KFENBS mMQ gKAOK aSia OKINBSa olFlaSR 2y

b. That asingle EDCM methodology shoulddmnsideredased orNetwork Use Factors
(NUF$for setting locational chargesihis should includanassessment of/ays of reducing
volatilityand alsallocating some of the NUF chargesitat rates andvhetheror notthis
would be compatible witAimeof Use (ToU) aieal time charging

c. Thatarrangemensgsimilar to troseused inthe CDCMTime of Day (ToD) or Seasonal Time
of Day (SToD¥hould be considered to reduce thiskof inappropriate wholesalshifts of
demand between time perioddMoving to unit based charging coutduse greater
instability in DNO income recovery, so the spreadmgftime bands should also be
considerectarefully;



d. That the allocation of costs should be reviewed so as to allocaséhs closely as possible
to the Goup of customers which benefit from them or historically caused them

e. Thatways of making availabtae EDCM modelshould be investigated so thdb the
greatest extenpossiblethe basis of charges is transparent to customddat the EDCM
modelalsoneeds tosatisfy customerconfidentiality requirements

f. That, as an alternative to the abowevelopment ofa new all-encompassingethodology
to replace both the EDCM arf@DCM should be considerehd

g. That development of any new, athcompassingnethodology should includeooisideration
of options for generation credits, as small generators in the CDCM currently receive credits
regardless of whether they are intermittent or nantermittent and embedded generators
benefit by areduction in theireimand charges

19. If theserecommendatiors areaccepted then a number of issues would stded to be resolved and
it isexpectedhat an industry teamvill beset up to develop the revised methodology with the aim
of making it effective from April 2018 the earliest To achieve an April 2018 implementation date
proposals would need tbedeveloped, tested and submitted for approval by R#016 in order to
LINE JARS (KS NBIljdzA aAGS mMp Y2yiKaQ y2G4A0S dzy RSNJ i

20. Ifitis considered dgrable to retain a future reinforcement cost signal (contrary to the
recommendation of this group), then the Group believes that modifications could be made to
improve the existing EDCMto provide a single methodology. Howeveritis not expecteckethat th
resultant future reinforcement charges would be any more effective in producing the kind of
customer response thatas desired It is also felt that it would be necessary to introduce
additional complexity in order to satisfy some of the criticismigti$n the report, whictpotentially
conflictswith the need for transparency and predictability.
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Section 1- Introduction: History and Background

1.

The 'Structure of Electricity Distribution Charging' project was initiated in 2000 and was only
fullyimplementedin April 2013. AnneRprovides anore detailechistory of the project,
concentrating on Era-highVoltage (EHVharges and those aspects igh are now subject to

this review.

The documentis set out with following sections and is accompanied by several annexes which
provide supporting information tonform the reader:

f Section:LINP A RS&a GKS KA&ad2NER I yR
SAAGNAROGdzIAZ2Y / KFNBAY3IQ LINRB2S
implemented in April 2013;

1 Section 2 details the Licence obligatiotisat DNOs must adhere to when developing
their charging methodologies;

9 Section 3 details the main issues that have arisen since the EDCMwas implemented;

Section 4 details the options that have been discussed to address volatility in charges;

1 Section 5 details some of the additional areas which have been considered. Including:

1. Demand Side Management (DSM);

2. Low Carbon Network Trials;

3. The EDCM boundary;

4., EDCM generation target revenue; and

5.  Alternative NUFsvhich have been developed.

I Section 6 detailsthe conclusions reached;

1 Section 7 details any recommendations arising from the discussions and conclusions;
and

9 Section & details the next steps and expected timelines.

Otherimportant aspects, for example how to treat generators which paid de e pexxiiam

charges prior to 2005, arexcludedoronlyappear in passingrheproject wasgdrivenby two

key factors:

a. Itwaswidelybelievedthat'deep' connection charges were inhibiting the connection of
new generationand

b. Ofgembelieved thathe previoudistribution ReinforcementModel (DRMjnethodology

used for setting use of system charg@ghich wasa legacy of the nationaliseadectricity

industry), did not conform tahe economiahinkingat that time. It based customer

charges primarily with regard to the use of the existing network rather than the effect

customer behaviour might have on future investment decisions and expenditure.

Following extensiveonsultationby Ofgemshallowish' connection chargavere introduced

from April 2005 To date m assessment appears to have been carried out on the effect of the
changesHowever, hformal feedbackassuggestedhat generators largely seek sites where
there are minimum connection charges and that tHeedowish' connection charges may serve
as an effective deterrent against the requirement for network reinforcement.
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10.

11.

It was recognised thabcational basedite specific tariffsvould be complex and inappropriate
for the HghVoltage (HVand low Voltage(LV)networks So again following extensive
consultation industry stakeholders supported a standard common charging methodology for
these networksaandthe Common Distribution Rarging Methodology (CDCM) was implemented
in April 2010.

The introduction ofuture networkreinforcement charges was seen by Ofgem as a key part in
implementing ‘economic charging' in conjunction with the 'shallowish’ connection charges
introducedin 2005 It was suggested thatimposing locational reinforcement charges could
restrain demand in areas where the network was heavily loadednaigihtrequire

reinforcement anchave the effect oinfluendangnew demand customers to choose alternative
sites.

Of greater importanc&vas tooffer matching incentives to generators (not a\dile to

intermittent generation}o encourage existing and neyeneratorgo provide additional
generationinhigh demand areas. The effect was intended to substantially reduce or deferthe
level of investment in network reinforcement.

TheEDCMwas firsimplemented inApril 2012 for demand custometrdtintroducedlocational
Distribution Use of System (DUo0S) import charges for higher voltage connected customers
(those connected at EHV plus HV customers connected atan EHV substation).

During its develomentseveral different methodologies were proposed and discounted leaving
LongRun IncrementalCost (LRIG)hich was originally developed by Western Power Distribution
in conjunction withthe University of Bath andPRvard Cost Pricing (FCRyhich was devieped

by some DNOs in conjunction with industry experts to address some of the perceived defects of
LRICDNOs were able to choobetween LRIC and FE#& settingcharges to refledtuture

network reinforcement. However, thesmly recover @mallproportion of theEDCM target
revenue thelarger partbeing recovered via Network Use Factors (NWsedn the usage of
each customer of the intact network. A large number of differentassumptions were made in
the initial development of LRIC, FCP, BiiFs and a further layer of moderating factors were
subsequently added to avoid over charging when looked at from a cost reflective point of view.
The final staggfollowing extensiveconsultation, was the introduction of EDCM export charges
for generatbon customers in April 2013. However, due to concerns about cost reflectivity and
theimpact ofthe chargeqsignificant for some customers) numbefthe original principles
wererevised.Locational LRIC/FCP future reinforcement costs were onitteekport charges

but creditswere paid tonon-intermittent generators.

In addition as a result of the impact on individual custom@&fgiemconsulted on and finally
concludedhat generators connected under a p905 connection charging polisould be
exemptfromDUOS chargef®r a period o5 years since their first energisation/cagtion

date. Customers were given tlopportunityto either optin to charging or remain exempt; if

they chose to remain exempt they would automatically recelvargesn the charging year
following the expindate. The outcome has been a set of sgpecific DU0S charges for each
generationcustomer without the locational LRIC/FCP reinforcement cost.



Section 2 Licence obligations on DNOs

12. Standard.icence Condition 50A of the distributiboencesetsout the relevant objectives of the
methodologywhich governedhe developmenbof the EDCM Condition 50Aas now been
replacedby Standard Licence Condition I8&8n 1April 2015 Thissets out simirprinciples
and assumptions that the DNOs must adhere to in developing the EDCM.

Extract

Part C: The Relevant Objectives of the EDCM
13B.7 The Relevant Objectives thatthe EDCM must achieve are as follows.

13B.7A The first Relevant Objectivecsmpliance with the Redation and any relevant
legallybinding decisions of the European Commission and/or the Agency for the
Cooperation of Energy Regulators.

13B.8 The second Relevant Objective is that compliance with the EDCM facilitates the
dischage by the licensee of the obligations imposed on it under the Act and by this
licence

13B.9 The third Relevant Objective is that compliance with the EDCM facilitates
competition in the generation and supply of electricity and will not restrict, distort,
or prevent competition in the transmission or distribution of electricity or in
participation in the operation of an Interconnector.

13B.10 The faurth Relevant Objective is that compliance with the EDCM results in charges
which, so far as is reasonalplsacticable after taking account of implementation
costs, reflect the costs incurred, or reasonably expected to be incurred, by the
licensee in its Distribution Business.

13B.11 The fifth Relevant Objective is that, so far as is consistent with théhfiest
Relevant Objectives, the EDCM, so far as is reasonably practicable, should properly
GFr1S I 002dzyi 2F RS@GSt2LIYSyidia Ay GKS t A0S
13B.12 For the purposes of this condition, the EDCM achieves the Relevant Objectives if it

adhieves them in the round, taking one objective with another.

13. It shouldalsobe noted that on the conclusion of the 'Structure of Electricity Distribution
Charging' project the management of these issues and future changes was brought into Open
Governance undehe DCUSA.



Section 3 Issues arising since the implementation of tieEDCM

14, Since the introduction dhe EDCM a number of issues have been raised at various forums,
some within the Annual Reviewf the Chargindylethodologiessomeraised as separate MIG
issuesandsome already progressisgDCUSAhange ProposalBCR) andothers voiced as
more general concerns about the methodology at the DOMKIG

15. The range of issueaisedcovers the effectiveness of

1  The'shallowish'connection charges
1 The validity of the principle of 'economic charging' implemented by introducing
reinforcement charges
1 The potential for 'double charging'if such charges are present
1 Theresponse by customers to such charges
1 The volatility of annual chargeways of increasing available capacity (including Demand
Side Managementand
 Severalotheh 4 4dzSa RSO Af SR Témysof Reffefence @edprngk ) I NP dzLJQ &
16. It was recognised that several of the issues intevdth each otheiand that whilst some can be

seen as theoretical issues, most can also be seen as practical issues which depestomer
response and acceptability of the resultant charges.

17. Whilst the formal changprocessallowsspecific changes to be raised and introduced through
DCUSA, the DCN#iGrequested theEDCMReview Group to consider the interaction between
the various proposals and recommend a way forward, which could include progressing some
changes inisolation, and to consider wider changes where the detail would have to be
completed subsequently within a working group.

18. The aimwasto reviewall the issues raed in theTermsof Referencein asmallnumber of
meetings within dimitedtime scale andb provide guidance othe way forward tatry to
resolve the issuewhere appropriate Inthsreport the proposed changdsave beergrouped
togetherwhere they are seento interact. In each case consideration has been given as to how
far the proposal (or the present process) satisfies the main princpéésd in 2011 bpfgen:

1

reflect the costs (or benefits) imposed by users om#tevork, including tefuture costs (or
benefits) that arise from current behaviour, so as to encouddfigent use of the network
and therefore lower overall costs

be transparentin terms of how charges are calculated, to enable customers to understand
their charge

facilitate competition, for example between suppliers and licensed distribagtwork
operators (LDNOSs)

respond to and facilitate developments in the network, such as the increamsimgction of
distributed generation, which helps to suppthe objective obustainable development

3 Electricity distribution charging methodologies: DNOs' proposals for the higher voltages, Ofgem paper: 67/11, May 2011.
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19. Some ofhe issues are listed in AnnBXWhilst this is not to be considered as an exhaustive list,
theygenerally fall into the categorietetailed below

1 A single methodology
1 Long Run Incremental Cost (LRIC)
1 Forward Cost Pricing (FCP)
1 Reinforcement charges;
1 Locationamessages
1 RIIGED1 Price Control;
1 Connectiorcharges
1 Piecemealchanges
1 Transparency;
1 Superred chargesand
1 Volatility.
Issue 1- Asingle methodology

20. Customers and suppliers, particularly those which operate in more than one Distribution Service
Area, have expressed a strong preference for a skigliénethodology.

21. This aspiration is supported by the Review Group and is regarded as essential f@any m
rewrite ofthe EDCM

22. A stated aim oDfgemsince 2010 has been that a single methodology is desirable and that the
current situation is an interim solution. They also stated thatview othe EHV methodology
and the impact on investment efficiensiiould becarried outin 2014/15.  If it isdecidecto
continue to include reinforcement charges it should be possible to replace or mdeli€/or FCP
to overcome the concermdetailed laterand move towardshe introduction of a single common
methodology.

23. One suggestion coulek to include realistic reinforcements or limit reinforcements to those
declared in the formal business plans of each DN@dis ouldthen provide atimscale and
estimated cosof eachreinforcement, minimis¢he detailed calculationsand enhancehe
transparency and validity of the chargddowever these business plans are only valid as of a
single pointin time and concerns were raised that these might not be as relevantin the future,

*Next ste ps indelivering the electricity structure of charges project: decision document, Ofgem paper 24/09, March 2009.
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as theymaynot reflect all schenes being taken forward, especially in the second haRltD
ED1.

24, It is acknowledged that major modificationsgaherofthe LRIC or FQRethodologies, and the
introduction of an alternative single methodologyuld bea significant change of directiand
would take time to develop antthe earliest likely date of implementatiomould be April 20&
at the earliest

Issue 2- Secific LRIC issues

25. The methodology states that:

1 The LRIC algorithm assumes a 1% annual growth in demand thus imgasiogcement
charges even when the forecast demand is zero or decreasing. LRIC bases charges on the
power flow in the intact network which will often not match the pattern of flow in a meshed
network foran N 1 contingency, and does not take into acobN- 2 contingencies.

1 The reinforcement charges are capped to the annuitised rate over a 40 year period resulting
in the charge rate being flat for all reinforcements within an approximately 40 or more year
horizon with the maximum charge rate being uthdsmall. The LRIC reinforcement charge
declines slowly even when not capped. Since every asset will reach its capacity at some time
(assuming a 1% annual growth rate) there is a severe lack of discrimination in the application
of the reinforcement charge

26. CKS FaadzYLIiA2y 2F | dzyAFTF2N) Wi2y3 GSN¥Q 3INBgO
challenge angbrior to the methodology being approvédoncerns on its justificatiomere
raised. Given the level of capping, the outcome is charges that are similar to the charges
derived using NUF factors and do not provide sharp cost messages on the need for
reinforcement. An alternative LRIC algorithm has bgeoposed Annex Eand if this were to
beused then neither a uniform growth rate nor capping should be requirsdhangeroposal
wouldneed to be lbought forward f this was agreed.

27. Since in most cases itis the contingency power flow that drives the need for reinforcementitis
desirable to base the reinforcement costs on the power flow analysis used in determining the
need for the particular reinforcememather than that in the intact network which can be scaled
for radial networks butis inappropriate for meshed netwarks

28. Inits current formLRIGVvaluates the need to reinforce every network asset. Itwould be a
major task to carry out a full contingency analysis in every case. However, if itwas only required
to carry out the analysis for the limited number of reinforcen®gdeclared in the Business Plan
for which power flows should be available, it should be possible to remedy this deficiency. The
N-2 contingencies may be very few in number, but could give rise to the most expensive
reinforcements and as such should belutzd.

Issue 3 Secific FRissues

® Decision in relation to Western PowBistribution'sproposal to modify their El ectricity Distribution Use of System Charges
Model",page 11. Ofgem paper WPD/WALES/WEST/U02002A, 1/2/07
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29.

30.

31

32.

The methodology states that:

1 The FCP methodology averages the reinforcement charges over each Network Group. In
particular customers sited adjacent to the upstream transformer may not make any use of
the downstreammetwork. More generally, averaging over each Network Group lacks the
locational discrimination provided by nodal charges.

1 There is step change in the FCP reinforcement chargesrainborcementirst enters the 10
year horizon. If the demand subsequently drops (perhaps because the customer responds to
the step change) then there could be another step change as the reinforcement retreats over
the 10 year horizon.

The FCRetwork Goup could be enended to create an additional level for users adjacent to

the higher voltage transformer. However, the customer does make use of the switchgear and

may use the downstream network forlNor N-2 contingencies depending on the particular

network. Furthetechnical assessmentis required to determine the case for change. Giventhe
limited number of forecast reinforcements this could be determined on an individual
assessment. Ifthisis shownto be a problem in practice then a change proposal should be
brought forward.

Step changes in prices hawet yet been observed, perhaps because the customer response is

small or norexistent. However, it could also occur due to changes in forecast growth of

demand by CDCM customers. Itonly becomes a probleno$eifiation occursA change
shouldonly bebrought forward if it becomes an issue

In principle itwould be possible to derive nodal charges as for LRIC. Besides the extraanalysis

involved, itis likely that different contingencies could give riséveosame reinforcements at

marginally different times in the future based on very small differences in forecast demands.

Issue 4¢ FutureReinforcement charges

33.

34.

35.

Several issuebave beemaised regarthgfuture reinforcement charges. These include, cost
reflectivity, double charging, discriminatiamd the use of standardised costing. Each of these
issuessdiscussed in more detail below.

a) Cost reflectivity

The reinforcement chargese not cost reflectiven that theyrelate to hypothetical future
investments which may or may not hapfen

This challenges the basis of the concept of ‘economic charging' for this particular application.
Economic theory sets prices at the level where the marginal cost of supply (capacity) and
demand are equal. If capacity is limited and the underlying demand increases, a higher price is
setto restrict demand to the existing capacity. However, at sometploé price will rise to a

level where itis sufficient to finance an increase in capacity. If the increases in capacity are
incremental, then initially the price necessary to restrict demand to the limited capacity may

® DCP 206 Removal of Charge 1 from the EDCM avildz 63- The FCP and LRIC elements of the EDCM for demand are unfair
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36.

37.

38.

39.

40.

41,

42.

not be sufficient to justify amicrease in capacity, especially if it cannot be assumed that the
demand will increase further rather than fall back.

Economic theory assumes that there are other suppliers competing with the first supplier which
restricts the price to the actual cost ofirdorcement. Note there is no inherent assumption

that an increase in capacity will ever take place. The underlying theory shows (under very
simple and restrictive assumptions) that setting charges intlagmaximises economic

efficiency which is thewsn of the benefits to the supplier and the customer. More strictly it
establishes alocal maximum. However, itisimportant to recognise that the aim is neitherto
maximise profits for the supplier (of network capacity), nor to minimise investmentgonort
minimise costs to the customer.

The pure form of 'economic charging' sets charges at the marginal cost of increasing capacity
plus assignable shortterm costs. Thusincreases in demand would be attracted to the locations
where the cosbf supplywaslow, hence minimising investment costs (including short term
operating costs).

There is a major problem with timescales when investments occur in large increments. Itis
possible to smooth prices over the duration of the increment, butitis desirable¢cithew
demand to locations where there is ample capacity rather than a location where capacity is
nearing exhaustion.

The theoretical efficiency of marginal cost pricing assumes reversibility. However, if only one or
two EHV customem@re subject toa particularlocational charge itis likely that any reduction in
EHVdemand due to a price increase will be a step chaagh the customer perhaps changing
fuel or aspects of the production process (or even closing a facility) and itis highly unlikely tha
this will be reversed by that customer (or compensated by another customer) should the price
return to its original level. As such the changes can lead to inefficiency rather than economic
efficiency.The lack of reversibility and the uncertainty obgth in generation were the two

main reasons why it was decided not to set reinforcement charges for generators, since there
was little prospect that the generation from alarge generator could be replaced if the generator
were to closalue to high charge

The LRIC algorithm attempts to capture the expected variation in spare capacity with time to
determinethe price. However, the initial formulation has begiticised for its

appropriateness and cost reflectivity revised version which takes account of locational

growth rates and without a need for capping has been proposed for further conside(agen
AnnexE)

The FCP methodology uses a 10 year horizon beyond which itis assumed there is no need to
restrictdemand. The criticism arises from the need to deal with large step changes in capacity
which allows (and desires) circumstances to change as full capacity is being appfoached
Neither FCP nor LRIC implement Marginal Cost Pricing or Long Run Incredoshtdoth

provide a proxy which seeks to cope with the discrete size of reinforcements.

" Decision in relation to Western Power Distribution's proposalto modify theitédiég Distribution Us e of System Charges
Model", page 11. Ofgem paper WPD/WALES/WEST/U02002A, 1/2/07
8 Amore detailed discussion ofthe charging algorithms is given in Annex E.
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43.

44,

45,

46.

47,

48.

The principle of 'economic charging' has been fundamental in the vie@&yefmand their
economic consultants (see Ann&x It mirrors the behaviour of competitivearkets where

prices increasa responseo a shortage of supply or a perceived future shortage of supply.
However, the timescaldsr thisare normally over afew years for which the level of supply can
be predicted or the shortage (or surplus) corredt

The principle has been+affirmed by Ofgem in their rejection ofJSAhangeProposal (DCP)
206 which sought to remowvieiture reinforcement charges to customers on thasighat the
principle was invalidThis issuef charging fofuture reinforcementhas been considered in
relation to setting charges for the New Zealand electricity transmission system when it was
concluded that such pricing would be lawful

The question then arises as to whetheritis desirable; thatis, do the beoetitseigh the
disadvantages? If, forexample, very little of the network is stressed and load growth is small or
decreasing, then introducing a complex methodology to recover only a minor proportion of the
targetrevenue and providing signals which are nigiswamped by other factors, would seem

to be inappropriate. In this situatiomisbelievedthat connection charges offer a better way to
provide locational signal$dowever if the network was stressed and load growth is increasing
then it couldbe consideredappropriate tobe utilising such a methodology recover the
reinforcement costs

b) Double Charging

It is perceived that the methodologies also introduce double chattjinthat after the EDCM
customers have paid through the DUO0S reinforcement charges and maybe through connection
charges for the cost of the reinforcement (if imnplemented) then the customers pay again for the
reinforcement through the NUF charge componéhteinforcement does take place, buton a
much longer time scale (perhaps because EDCM customers respond to the charges and reduce
their demand) then the EDCM customers will pay more than their share of the cost of the
reinforcement.

The problem ofuture reinforcements being charged for and not actually happening and of
double chargng can be countem by recording customer contributionsrhis wouldensue that

their appropriate portion of the cost of reinforcement is not exceeded and that customers are
not further chargedviareinforcementsor NUFs for the reinforcementkey have already paid

for. Such a scheme has been proposed for the All Irelandriressgon network. However, it

does introduce an additional level of complexifhis problenhowever coulde overcome if
onlyspecifiaeinforcementcosts are included

¢) Standardised costs

Reinforcement costs are based on standard schemes of reinforcement, on a like for like basis, to
achieve a common simple mechanistic approach. One criticism is that instead of introducing a

UE¢ NI yaYAdaarzy tNAOAY3I aSiiKzR2t 2 JitywBhdrySiovking paper 29/0K | NB Sa Qs
MIG 64 EDCM Double Charging
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49,

50.

51.

52.

53.

54.

55.

second or third equivalent transformer or line, cheaper bespolk¢iens could be available
(additional cooling of transformers, taking into account dynamic ratings, tackling several
required reinforcements by a single cheaper integrated scheme, etc.).

The use of standardised reinforcement with standardised costsnaxiucedto ensure alevel

of commonality across and between DNOs. Withoutit, itwould have been very difficult to
implement LRIC in which every componentin the network needs to have areinforcement
methodology and price. FCP only requires a scheme of regrfent and costs for those
reinforcements forecast as being required within 10 years.

Consideration should be given to improving the reinforcement solution being proposed and
costed, currently under LRIC/FCP. One approachisto cost the LRIC/FCRBddentifi
reinforcement on an individual basis. This would allow bespoke solutions or assets with higher
ratings.

The key pointis that there are a limited number of assessed reinforcements which each have a
preferred method of implementation, (which could indeeDSM), and an estimated cost, the

data could be submitted and if necessary validated by Ofgem. Whetherthe charges are levied
on a Network Group basis, as for FCP, or on a nodal basis for LRIC, the same data could be
utilised.

Charging unrealistic ctssgives the wrong signals and is difficult to justify and is therefore
undesirable. Itis recommended that reinforcement costs should be realistic. The alternative
approaches, highlighted above should be investigated and a change proposal brought forward

d) EDCM/CDCM Differences

Whilst EDCM customers pay locational reinforcement charges these do not apply to CDCM
customers. This is unfair since both demands impose the same potential network cost. It may
also influence customers to locateadlifferentvoltage level simpl§o reduce charges without
providing any economic benefit.

Because CDCM customers are not subject to locational signals, any growth in CDCM demand will

not be restrained by price signalssmarecapacity becomes exhausted. Tlspsirecapacity will
diminish because @ny increase iICDCM demancksulting in higher charge rates for EHV
customers (except where capped in the LRIC methodol®gig.doesn't invalidate the
application of ‘economic chargingisnthe EDCM customers stdhly pay their share of the

total cost according to their share of capacithe higher growth rate introduces higher
charges but the duration is shortett. can be argued that in economic terms they are protected
rather than discriminated against.

In practice the CDCM chargat the EDCM/CDCM boundase generally significantly larger
than the EDCMhargestherefore only in limited circumstances would there be an inducement
for EHV customers to choose to connectas HV custoniérst said itis theonnection offer

that ultimately determines the voltage of connection and itis not always possible for the
customer to chooseThedifferences arenherent in the use of two different methodologiesd
are not a fundamental objection to reinforcementalges although itdoes substantially reduce
their effectivenesgbeing only applied to a small proportion of demaadj acceptabity.
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Issue 5 Locationalmessages

56.

S7.

58.

59.

The locational message intended to be given by the reinforcement charges imaigh#éicant

in comparison to the locational NUF charges.

Reinforcement charges which signal an actual need to stabilise or reduce demand on assets
constitute only a small part of the total allow&DCMevenue. It is therefore more important

to ensure he other charges are cost reflective and provide reinforcement messages by other
means.

FCP only levels reinforcement charges where reinforcement is forecast within 10 years. The
number of assets may be few and the revenue collected from these chargasdsio on
averageabout6% of the EDCNbtal demand charges (range 0.4% to 88&e Table below). In
contrast LRIC levels areinforcement charge for all assets. Due to the capping, the charge rate
only drops off for assets where reinforcement is required within about 40 yearsthe LRIC
reinforcement charges amount on average to about 13% or the total demand charges (range
6.1% to17.7%)

Table 1¢ EDCM Cost Breakdown Analysis

EDCM Review
Charges as % of total demand
Source: EDCM models ’ charges Charges breakdown
2015/16
(6)
(1) (2) (3) (4) (5) Fixed
FCP or LRIC DNO FCP/LRIC | NUFs Scaling Capacity | Unit charges charges
FCP DNO 06 8.0% 33.3% 44.1% 94.4% 2.9% 2.7%
FCP DNO 07 1.4% 34.4% 56.4% 94.1% 1.2% 4.6%
FCP DNO 08 5.0% 36.5% 21.8% 82.1% 0.2% 17.7%
FCP DNO 10 6.4% 41.1% 16.8% 83.4% 0.6% 16.1%
FCP DNO11 0.4% 32.1% 56.9% 95.5% 0.1% 4.4%
FCP DNO13 8.0% 33.6% 44.3% 87.5% 5.2% 7.2%
ALL FCP DNO4 6.2% 33.9% 44.5% 91.5% 2.7% 5.8%
LRIC DNO 01 15.4% 32.5% 39.8% 87.3% 8.4% 4.3%
LRIC DNO 02 17.7% 37.7% 21.7% 87.5% 4.5% 8.0%
LRIC DNO 03 10.4% 28.8% 36.9% 90.5% 3.0% 6.5%
LRIC DNO 04 14.9% 40.5% 25.1% 86.1% 5.9% 7.9%
LRIC DNO 05 7.4% 25.4% 50.4% 91.2% 3.4% 5.3%
LRIC DNO 09 14.1% 36.9% 39.4% 88.5% 8.6% 2.9%
LRIC DNO 12 11.6% 30.4% 11.3% 90.2% 1.4% 8.3%
LRIC DNO 14 6.1% 33.5% 45.4% 96.6% 1.0% 2.4%
All LRIC DNOs 12.6% 33.4% 33.8% 89.7% 4.6% 5.7%
All DNOs 9.5% 33.7% 38.9% 90.6% 3.7% 5.7%

The question of whether FCP or LRIC reinforcement charges should continue to be set depends
onwhether they are effective and whether other means would be more effective in modifying
customerdemand.
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60. Data from the DNOs, sd@ble labove shows that for the FCP companies the NUF charges are
in each case at least 4 times the FCP charges. For the LRIC companies the NUF charges are in all
cases at least double the LRIC charges which, as discussed, include the discounted cost of
reinforcements for all components rather than just those forecast in the next 10 yéldrs.cata
alsoindicates that reinforcement charges recowraverage about0% of theEDCM target
revenue(range 0.4% to 18With the EDCM target revenue typicaligpresentingcirca 26 to
10% of total DNO allowed revenue
61. Ly GKA& O2yGSEGZ hF¥3aSY KI @S 02YYSydSR GKFG a{
arrangements with consumers and generators will offer DNOs a moreedtesttive way of
resolving constraints on theetwork than investing in more assets. They give DNOs more
Tt SEAOAfAGEST SaLSOAlLfte AT GKSe I NB dzyads2NB 27F
62. One severe downside to ‘economic charging'is that when the growth rate is low the income
from this source isinadequate to matthe allowed reeenueas is shown by the above data
Various methods were considered to recover the residual allowed reviaribe EH\Wetwork
by means that would not distort the locational messages of the future reinforcement ch@ages
single adder and voltage level adders)
63. The approach adoptellythe EDCVhas been to charge according to the use of network
resources. Thisisthe intention of theJFs However it provides no messages to the customer
to locate preferentially wherghere is ample spare capacity, and may, if costs are spread over
users of each asset (DCEB has been approved forimplementation on the 01 April 2017 and
will socialise the cost of the proportion of each asset which is not used), encourage customers to
locate where assets are already heavily used since the costis spread over a larger used capacity.
Giventhatin many cases tleharges derived from theUFsontribute on average about 34%
of the EDCMotal demand chargeghe NUF locational factor mayagicularly for LRIC where
the reinforcement charges are capped, dominaBzcause the FCP charges are not capped and
apply at a much smaller number of sites they are more likely to stand out from the NUF charges.
64. The purpose of the reinforcement chargeso change customers'behaviour. Emalysisn
AnnexFindicates that there is no systematic response by EDCM customehatmes in the
Maximumimport Capacity (MICdr MaximumExport Capacity (MEGQ)hargesbased upon the
very limited dataavailablé®. One reason could be that the charges are of insufficient
magnitude, especially when compared with total energy costs. It should also be noted thata
high capacity charge can indicate an imminent shortage of capacity. If a user gives ly capac
say 20%, reducing the DUo0S charges, but later requires the relinquished capacity, then it could
well be necessary to make a sizeable contribution to the cost of reinforcement, likely to be
substantially more than the saving in capacity charg®&/aysof discouraging customers from
‘hoarding' capacitare the subject oDCUSA DCPs 114 and {d&ich were approved for
implementation on 05 November 2018hd whilst this may persuade customers to reduce their
MIC where capacity is scarce, it is out of scopthis review

" RIIGED1: Draft Determination for the slow track Electricity Distribution Compafesrview. Ofgem 30/7/14
2The analysis although derived from all DNOs covers only a shortgamied and customers may take some time to adjust
demandto prices.
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65. The analysis does indicatbat there may be a trend for new customers to locate where the
MIC charge rates are lower than averagdowever, customers will not know the MIC ratefs
other locations and the rates would be expected taoge with time. High MIC rates are likely
to becorrelated with the imposition of connection charges for shared reinforcement costs when
capacity is scarcand such charges are likely to be more visible and effective

66. One DNO has reported that soraestomers have reduced their supexd usage in response to
the superred charges levelled for reinforcement of the parent and grgagent networks
However, the analysis carried out®fjgemover all DNO networks shows no clear pattern of
changes in supered consumption as a function of the supexd charge rate A large part of the
reduction in supetred consumptiorexperienced by some DNOs is likely to be due to the cost of
energy inthe period.

67. DNOs have nato far indicated that any planned reinfenments have been deferratat could
be attributed to a reduction in the demand of an EDCM customer or custgmerfiave any
cases been reported where planned reinforcements have been deferred due to an increase in
non-intermittent generation by an existg or new customer.

Issue 6- RIIGEDI price control

68. Aspartof RIEDIOfgemr NBE Y2y AG2NAYy3I GKS STFFAOLIOe 27
Load Indices. This may provide an incentive for DNOs to upgrade sweated network assets in
possible confdit with the aims of ‘'economic charging'.

69. ‘The Load Index (LI) is a framework for collating information on the utilisation of individual
substations or groups of interconnected substations and for tracking changes in their utilisation
overtime. The LI wibe used to inform an assessment of the efficacy of the DNOs' general
reinforcement decisions over the price control period. Under the LI framework, each Demand
Group is assigned aranking based on the loading and firm capacity at the site, and for the
forecast period based on the DNO's views about future load growth, the optioimgéovention
and theirimpacts.The classification is set out below.

Load Index Loading Hours p.a. Intervention Level of relative risk

No risk of non-compliance with P2/6, asset
overload or disconnection of customer
supplies for the foreseeable future
Low risk of non-compliance with P2/6, ass:
LI 2 80-95% n/a None overload and disconnection of customer
supplies within 10 - 20 years
Medium risk of non-compliance with P2/6,
LI3 95-99% n/a None asset overload and disconnection of
customer supplies within 5 - 10 years
High risk of non-compliance with P2/6, ass
LI 4 >=100% <9 To be considerec overload and disconnection of customer
supplies within 3 -5 years
Very high risk of non-compliance with P2/6
LI5S >=100% >9 Required asset overload and disconnection of
customer supplies within 2 years

LIl 0-80% n/a None

14

[atN

(0p])



70. It should be noted that the current LRIC methodology based on an annual growth rate of 1%
applies the same capped charge rate for all loadings abweat7%, which includes a
substantial portion of class Ll1dnd applies even if the forecast growth rdte the location is
zero or negative FCP sets charges only for classes LI 3 and above, the charge rate increasing as
the loadingincreases.

71. DNOs will want to show that the@fficiencyis improving or at least not deteriorating. Itwould
appear thatOfgemare keen for DNOs to maintain a healthy network, thatis, not too much of
the network running under constraintdn the context of pricing of the New Zealand
transmission network it has been statéthat 'the overwhelming weight of expert opinioris
that the risk to consumers from under investment/late investment substantially exceeds risk
from overinvestment/investment too earlyThis could mean that major reinforcements,
perhaps not driven bthe immedate need to reinforcéndividualasses are undertaken to
provide an overall healthier network. These may not be captured within the present DU0S
reinforcementcharges. Igeneral it would seem advisable that there was some matching
between the Load Indescheme and charges set for asset reinforcement. If the presentLRIC
and FCP methodologies for setting reinforcement charges were removed and it was considered
desirable to retain locational benefits for nentermittent generation then basing these ohd
Load Indices could be considered.

Summary on Reinforcement Issuégo 6

72. It is concluded that

1 Including reinforcement costs in the EDCM satisfied the original principle set do@fgbyn
in 2011, which was to:

'Reflect the costs (or benefits) impodsdusers on the network, including the future costs (or
benefits) that arise from current behaviour, so as to encourage efficient use of the network
and therefore lower overall costs.

1 The analysief data since 2012ndicates that there is no systematesponse by EDCM
customers to either the capacity charges or the supst unit rates.Customergould be
changing their capacity or consumption for a number of reasons, not necessarily because of
the chargegAnnexP).

1 Furthermore, no DNO has provided@ence of deferment of areinforcement that has arisen
because of the reduction iemandby an EHV customer which had previously been subject
to a substantial reinforcement component of their chaydecause of an increase in non
intermittent generationby a generator receiving a substantial reinforcement benefit

13:Submission on Transmission Pricing Methodology: Problem definition relating to interconnection and HVDC assets' Electricity
Networks Association (New Zealand), 28/10/14.
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1 Inresponse to previous stakeholder engagement EDCM customers have indicated that they

do notwant to see another cliff edge change to the methodology. A furthercustomer
surveyhasbee®l NNA SR 2dzi G2 GNB G2 SadlrofAiak (KS
their UoS charges and their actions in terms of reducing reserved capacity or usage during
superred periods.

1 A DNGhasanalysed the effects of smoothing the NUFs and smoothing thersied unit

rates(more details can be found linnexG). This analysis showed thdtthese two inputs
were averaged by 2 years then the volatility would reduce by F0fis.implies that volatility
overthree years would reduce by 67%

1 The DNGlso demonstrated the effects of moving to unity NUESNUFs equal to 1 (Annex

G). This shows a large step change in the first year of implementation but it would mean that
volatility in subsequent years due to the NUFs would be reduced to zero.

1 Movingto a commorsingleunderlying methodology (FCERICor alternative, would be

desirable However this would require a major rerite of the existing methodology and
agreement withOfgemon any new guiding principles.

Issue 7- Connection charges

73.

74.

75.

It wasbelieved that customers, in particular new generation, were discouraged from connecting

to the network in so far as they were required to pay for more than their share of the usage of

any reinforcements required to accommodate them, especially if it waswégher voltage level

where the cost could bgeryhigh.

The introduction ofshallowish’ connection charges was therefore introduced. The outstanding

cost of demand reinforcements wésento berecoverednstead throughuse of systensharges

applied n advance of thactualreinforcementbeing carried out For generation the cost was

to be socialised and spread over all generation. There has been no proposal to change the basis

on which connection charges are levidtlhas not been possible determine the effect of the

changedo the boundary and subsequent connection charges which wereduced a decade

ago.

Itis critical toany objective analysis of these of systencharging methodology to assess the

effectiveness of the connection chargesietermining custome® locational behaviour. Each

DNOprovidesreportsto Ofgemannuallydetaiingnew connections recording the MVA, voltage

level (not necessarily distinguishing between EDCM and CDCM customers at HV) and customer

contribution other than for sole use. Abfgemanalysis’reports that:

1 95 per centof connections over the last three y&have not triggered any network
reinforcement.

1 Where a connection project triggers reinforcement, other network users pay, on average,
around 41 per cent of the associated co$he connecting customer pays the remainder.

4 A guide to dectricity connections policy. Ofgem 16/4/14.
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76.

The large majority of recemiew connection enquiries and approvals have been for intermittent
generation. Ithas been reported that many enquiries do not proceed either because the
required capacity cannot be made available or because of the high cost of conredticuch
casesthe messages provided by the locational DU0S chdtgesefits)would seem to be largely
inapplicable oirrelevantwhen considering the effect of the connection charge

Issue & Piecemealchanges

77.

78.

Some issues, such as whether reinforcement charges sthewtolished(DCP 206nvolve a
fundamental change to the current basistbé EDCM. They therefore need to be considered as
part of an overall review including a consideration of alternative methodologies. However other
issues may relate to changes required to preserve the operabilihedDCM (e.g. generation
target revenue) oremedy defects which have been detected sitteeoriginalspecification of

the EDCM.

At present proposals can proceed directly under DCUSA, which requires a change proposal with
specific intent ofvhat thechanges looking to address=ach proposaleeds to demonstrate

that the change is better than whatis currently in place within the methodology, and also better
facilitatesthe DCUSA Objectives. It was noted that this places a high degree of scrutiny on the
changes, and as such robust levels oflewce are required for any methodology changes for
Ofgem to approve themA major revision would not need to be submitted to DCUSA but once
approved by OFGEM would replace the existing EDCM.

Issue & Transparency

79.

80.

The lack of transparency is a major comceince neithersuppliers,customers nor consultants
can check the basis of current charges or estimate future chashge o data confidentiality
requirements under statutory lawit has been suggestétthat 'the EU should mandate that
consumer data are made available to registered agents (provided that the individual consumers
give their authorisation for the use of their personal file§iggestions on further datased in
the present methodologthat might bepublished have been submitted by Reckon and are
included in Anne. Should the methodology be retained in its present or similar form, then
thesesuggestionshould receive detailed consideration by DNOs@figem DNOs have noted
that they db engage with customers who seek clarity on their chargesthemore,DNOs do
provide customers supporting charging information

The complexity of the methodology poses riskeobrsandmisinterpretations in setting
charges, especially as more modifications are made. Removifgttire reinforcement
charges would considerably simplify the methodoldgywever consideration should then be
given as to how the generation credits are generatattempts to improve the visibility of the
cost signals have been made by DNfOsexample:

5'Erom Distribution Networks to Smart Distribution Systems: Rethinking the Regulation of European Electricity DSOs'. Think.
June 2013. http://think.eui.eu

17



1 BectricityNorth WestLtd (ENWLhasthe facility to provide information to their customers
onawebsite and
1 Al DNOs have held meetingsth EDCM customers tox@lain theway theEDCMreates
their chargesind have been prepared to explain the basis forstheharges to specific
customers, although this can be limitgilie the confidentiality of othe® dza i 2dét8. NE Q
81. One potential option whicimayovercomethe transparency and data confidentiality issues
associated withhe EDCM is to revise the CDCM to include EHV and HV Substation metered
customers.t KS WS E (i Sgomdd&capablé chpfoducing standard tariffs at each
appropriate network voltage lev&o reflect the customer categories the EDCM.The merits of
this approachis a single use of system charging methodology thatis transparent and consistent
across all voltagesloweverjt should be noted thathe locational sitespecific approach
adopted inthe EDCMor larger customergould be significantldiluted by adopting this
approach.If an extended CDCMtisbe consideredn the future, the opportunity should be
taken to addresthe issueshat have alreadpeenraisedto improvethe costreflectivityof the
current CDCM

Issue 10 Super-redunit charges

82. The application of superedunit chargesequiresfurther consideration. If charges (part of the
locational FCP/LRIC costs) are loaded onto a particular time paridthe signals are
observedjtwould be expected that the demand would be reduc&there the signals correctly
reflect that capacity may be exceeded then it would be economically effickmiiever,to
recover the same revenue, the charges would incredsehmay thenlead to a further
reduction inthe customer'silemand in that periodIf the proportion of the capacity used by the
customer is smalh relation to the other customers in the same network grothen the
reduced demand of the EHV customer maykmalmost no difference to the total demand
leading to the customer being unable to afford any use ia time period. This suggests that
the method of collecting a defined amount of revenue from a variable denmaagheed to be
modified.

83. Where customersan readily switch the time of eshis could lead to peak demand occurring
outside thespecifiedpeak period. If the definition of the time periodtleenchangeddemand
could thenshift back into the previous peak perioglsulting inevenhigherdemandthan those
experiencednitially, resulting inthe procesdeingunstableand giving conflicting messages to
customers

84. AnnexFshows the resultsfaan analysisf changes isuperredconsumption over a two year
period relative to thesuperredunit rate for the prior year, the data being filter¢d select only
those customers where theuperredcharges exceeded £1,000 per year. There is no evidence
of any significant correlation between the charges and change in consumptiisn.
acknowledged that supered time consumption also affestapacity chargeis a way thais
not clearlyvisible.

85. The 30 responses to a survey issued to EHV customers reported that about 1/3 had reduced
their superred consumption and a similar progmn intended to reduce their supered
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86.

consumption. No new generators reported that they had been influenced in their choice of
location by the generator benefits but the survey did not capture whether any were eligible as
non-intermittent generators.

It would seem simpler analsoreduce volatility if the capacity charge was not linked to earlier
superred usage but was a flat ratédoweverthere would be alikelihood of a greater mismatch
between the hcomerecoveredandthe allowed revenuealthoughthe customer would see an
immediate reduction in charges on reducing suped consumption. A method similar to that
used in CDCMI{me of Day (ToD) or Seasonal Time of Day ($$b@)ld be consideren

reduce the probability of major shifts of demahdtween time periods

Issue 11 Volatility *°

87.

88.

89.

An assessment of the volatility of the proposed EDCMaaased outas part of the original
submission of the methodology to Ofgem. Howevargs its introduction there hsbeen no
objective assessment of the levelaxtualvolatility forthe EDCMustomers From the

published EDCM charges in the Licence Condition (LC) 14 statement the tariff variance year on
year can be calculated for each customer. However, itis ackragekbthat the underlying

reasons for the changes are not publicly available due to the confidentiality of the datain the
EDCM models. The DNOs submitted datafigemwho have undertaken analysis which is
presented in Annek This shows the volatilifpr demand customers as a change inimport
charges and as a percentage, omitting customers which changed their MIC. About half the
customers experienced change of less than 10%. However, there were a considerable number
of customers experiencing much largchanges. The changes were substantiallylienfar

export customers. TherGup agreed that it was important that the key factors that cause this
volatility be determined.

TheEDCM has a large number of inputs and some are subjectto year on yeagsheug
FCP/LRIC costs, NUFs, steeirdemand, scaling and target revenigoth the LRIC/F@Rarges

and NUFs are determined by network povilen analysis reflecting the network configuration

and demand/generation modelled for relevartarging yearsThe changes detailed aboean

give rise to significantear on yeatup/down) changeo the modelledcosts anatherfactors

for whichcustomers tend to seek explanatioris. addition dlanges in super red consumption 3
years prior to thecharging year and changes to the components that feed in to allowed revenue
also give rise to significant change £IDCM tariffs year on yeaustomers oftemeportthat

the EDCM charges are difficult to understand as is the volatility year on yetreFupore, itis

not clear to them how their behaviour can affect fiheharges or howhe behaviour of other
customersmayalso affecthem.

NUFs are used to allocate a number of costs, and whilst there may be some volatilibnyear
year, there is usudf an explanation to justify thigurther analysis is required to quantify this
LRIC/FCP Charge 1 does alsoyeayon-yearand can have an effect but agst smaller

¥ MIG 42 EDCM Customer Measuet8 assess measures to reduce volatility
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proportion (ranging from 0.4% to 17.7%f the total chargethe impact on volatility may bef
lessconcerng again further analysis is required to assess this.

0. Customer ategories, consideration of assets below the voltage of connection. Initial thoughts
are that this couldlsobe picked up under a review of the Rl

91. Due to the difficulty in forecasting EDCM charges and unavailability of confidential EDCM
charging modelsSuppliers tend to treat EDCM distribution chargeaWsLJl &4 & ¢o&t NP dz3 K W
items in their contracts with the customegoasto minimisetheirfinancial risks

"MIG Issue 49EDCM Development Issue 3
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Section 4 Ways to Reduce Volatility

92.

93.

94,

95.

96.

The Ofgem decision document on the EDCM (import) methodology placed an expectation on
DNOs to assess measures to reduce volatility (Custdfaasure 3). The DNOs raised MIG issue
42 to look into this issue and the MIG undertook a consultation on this subjectin June 2013.
This consultation looked at 3 ways in which DNOs could reduce volatility by smoothing inputs
into the model, providing notie of inputs used within the model or providing greater notice of
the EDCM tariffs. Following a review of the consultation responses within the MIG, further work
was put on hold pending the outcome of the DCUSA change profiaS& 178jor DNOs to

provide 15 monthshotice of charges (includiritpe EDCM prices). This change proposal has
recently been accepted by the regulator and will be implemented in December 2015.

The requirement on DNOs to provide 15 morfistice of charges increases the predictii

of charges and enables customers to plan ahead. When prices are set in December the
customer will know the prices that will apply to their site for the current financial year plus the 2
following years. While this provides improved certainty ands$garency, it has not addressed
the underlying issue of excessive volatility faceth®EDCM customers.

The introduction of 15 montiotice of charges completes one of the options that the MIG
consulationconsidered. Italsoremoved the benefit obprding notice of some of the EDCM
inputs ahead of time. This option was also considered to provide minimal benefit as the EDCM
model cannot be published, so providing notice of the inputs does not increase certainty for
customers.

The final option is temooth some of the inputs and this is the simple and effective way to
reduce volatility Potential options to address volatility in the EDG&e beerexplored. It was
guestioned whether the following inputs should be subject to smoothing:

1 Local Charge 1

i Remote (nodal) Network Group Price

The uncappe®lUFs areised inthe EDCM to set th&argeted allowed revenue. However,

capping mechanisms used fothe allocation of cost® each customer. The power flow to

derive the NUFs is run every year, so there wiltlh@nges, some materiakhich can produce
volatility. The current calculation of the NUFs is based on the maximum demand of the
customer on an asset divided by the tbtaaximum demand on that assdh the EDCM

decision document, Ofgem identified that this can lead to spurious results with large amounts of
spare capacity being allocated to a customer who is only using a small percentage of an existing
asset. This aldeads to excessive volatility as the maximum demand of the customer and the
total maximum demand can fluctuate dramatically year on year. To rectify thisissue, DCP 138
(which has now been approved forimplementation on 01 April 26&id)aceshe denominator

in the calculation of NUFs with the rating of the asset. As the rating of the asset will not change
year on year, the volatility of theWFs will decrease as aresult.
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97.

98.

99.

100.

101.

102.

Further gotionsto reduce volatilityput dilute cost reflectivitythat havebeen discussed within

the EDCM review group includes the smoothing of the N&llgsaverage of the previous 3
yearg or setthe NUFs e@lito 1 or some other variant.

OneDNOundertook NUF impact analysia behalf of theGroupusing 13/14 and 14/15 dater

theirregions.

It wasconcluded that smoothing hEDCM input datéor the KW/KVA ratioguper-red)i.e.

averaging previous years (say 3years) would not provide appropriate cosssaralstomers

to manage their load away from the peak demandipdrThisisbecausé KS Odza G 2 YSNID &
incentive to actis reduced by thetrodudion of smoothing.
TheGroup discussed potential analysis that coulddagried outthat would linkaO dz& G 2 Y S N &

FCP/LRIC chargesaarticularfuture reinforcementghat had beenincluded in the modellinty

was mentioned that disaggregation of Remote/local FCP/LRIC and then linking this to specific
asset reinforcement could be a difficult exerdeethe currentimplementation oERIQvhere
all assets are subjetd reinforcement at some time in the future

However, in general in FCP each customer is usually only subject to charges for one or perhaps
two reinforcements.In this context@irther investigation is recommended to analyse the DNO

Connections Datato deS N A y S
siting decisions and behaviour

It was asked whethdhe long TernmDevelopmentSatement (LTDSjubstation datgublished
by DNOsontainsinformation thatmayhelp customes in theirsiting decisions oprovide links
to forecast reinforcementsit would seem likely thaustomers would requirassistance from
their DNQto make use of the dataDNOs in their RIKBED1 business plahavepublishedtheir

GKS 0z2al

YySaal3IsS FNRY

planned reinforcements over the next 8 ye&29152023). These may provide helpful
information which could assist further analysieeinforcement charges are only based on

planned reinforcements
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Section 5 Alternative approaches

103. The Energy Effiency Directive (2012/27/E@) S S therentbval of those incentives in
transmission and distribution tariffs that are detrimental to the overall efficiency (including
energy efficiency) of the generation, transmission, distribution and supply of eléctichose
that mighthamperp NI A OA LI G A2y 2F RSYI| yR oBabdifigieicyS ¢ o I NI
means the annual sum of electricity and mechanical energy production and useful heat output
divided by the fuel input used for heat produced in a cogeation process and gross electricity
and mechanical energy ®rR dzO (jakti®le2ETheEDCM focuses its aim on setting prices to
reducenetworkinvestmentcosts. These are seen as the cost of netweoginforcement
according to a set of schemes focreasing capacityHowever the aim may beore effectively
achieved by other measures.

104. Reinforcementis generally required to meet contingency conditions i.e. a fault occurs on the
network which may then overload assets on the remaining current patiweler, the situation
may only be critical for limited periods when demand is high and some faults may only become
critical after several hours during which some assets may be ablghstandoverloadng.

Therefore cheaper alternatives may be availakhech can obviate the expense of major
reinforcementsFor example:
1 Demand Side Management

Standby generators a@ne alternative. A limited number of mobile generators can cover a
large number of infrequent contingencies.

DSM providean important and powerful alternative, since itis normally only necessary to
enable the agreement for a small number of occasions when faults occur during pefiods
heavy use A detailed consideration of the current situation and the opportunitiessfor
wider useof DSM is given in Ann€x

1 Low Carbon Network Trial

An alternative but related approadias beeririalled byBectricityNorth WestLtd (ENW)
through theirLow Carbon Network project 'Capacity to Custom¢@2C)’.

'C2Cutilises network automation, an innovative load flow analysis software tool and new
commercial arrangements for Industrial and Commercial customers to &hwo

YEYyEF3aS LI NI 2N gK2tS 2F Odzaidi2YSNDa f2FR FyR
event (ie. an nlevent). Approximately 10% (360 circuits)N¥®2 & | + a@adsSy | yR
AGa 91+ adeaidsSy Kra 0SSy "RS&aA3IyIGSR a GKS v

8'Extension of Capacity to Customers projectin order to secure ten new connection managed agreements’', ENW letter to
Ofgem, 11/12/14.
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This project has been specifically designed to tackle network reinforcementissues and
indicates a significant grction in capacity requirements may occur. Secondly it shows

that itis possible to secure agreements with customers that allow the DNO to manage
more effectively contingency conditions in a way which may be cheaper and more effective
than setting reinfecement charges asin EDCM

EDCM/CDCM boundary

105.

The definition of the EDCMI/DCM boundang included within the Licence conditiari3uring

the development of the EDCM Ofgem determined that the boundary between average tariffs
calculated in the CDCM and si$pecific tariffs in the EDCM should be moved to accommodate
customers directly connected at HV satation. The effect of this that some customers

connected very close to the substation are seeing significantly higher charges through the CDCM
than a customer directly connected at tsab-station and being charged througine EDCM. As

was said earliettedifferences arenherent in the use of two different methodologies

Therefore, alicence change would be needed to modify this. However, the proposal to simplify
EDCM chargesfgenerators (Transparenchssue 9) suggests away in which specificissues

could be handled by modifigg the EDCM charge formula.

Derivation of the EDCNGenerationRevenue Targéet

106.

The groups identified thatehangewas requiredo look at how the generation target revenue
was setas the previous definition is no longer valid and refers to the generaticentive
revenue.The Review Group agreed treeChange Proposal should be raisadDCR232was
progresedthroughthe DCUSANd has now been approved

Alternative Network Use Factors

107.

A DNQOperformed analysis regarding the effect of using differenitars and capon NUFsAfter
reviewing the results, it was agreduat there was only very limited benefitin the other DNOs
dzy RSNI I 1 Ay3 Fye FdzNIKSNIFG G§KS OdzNNByd dGAYS

noted that if a major change the EDCM is recommended, in particular if reinforcement
charges were to be removed, then it would be important that an acceptable and defendable
methodology wasleveloped for setting NUFs or their equivalent replacement.

Customer Survey

108.

In December 2014 the DNOs carried out a survey of their EDCM customers. There were 30

responses, some demand only, some generation only and some who have both import and
export.

¥ MIG 62 Derivation of EDCM Revenue Target & DCP 232 GP and GL solution
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109.

110.

111.

112.

Most were aware of the EDCM and see the charges asthassgh on the energy bills. If they

are setup to generate this is usually for export purposes, but some customers use the
generation to offset their onsite demand. Most said that electricity ¢esire a significant cost

to their business, but felt that they received enough information to be able to manage them.
The majority of respondents were aware of the suped period and charges but this has not
incentivised them to reduce their demand dag this period, nor would it influence them to
reduce in the future as many of them already lea@nageio manage their costs

100% of generator responderdaid that the locational charge had no bearing on where they
chose to connect and would not in tfeture either. The price signal is not strong enough to
persuade them to move to a less heavily loaded part of the network.

Most new customers do not consider use of system charges when choosing where to locate and
existing customers have not made any chas to the capacity they reserve since the EDCM was
introduced in 2012. A summary of results ¢eseen in Annek

The following issues were submittegrogressedandhave beerimplementedunder DCUSA:

1 DCP185LDNO Discounton 20% of Residual Revenue

1 DCP189 Un-expiredcapitalisedO&M
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Section 6- Conclusions

113.

114.

115.

116.

117.

118.

TheEDCM was designed to levy charges accofitige principle of ‘economic charging' which

is aimed at setting charges to optimise the level of future investment in the netwioluever,
otherinterpretations of marginal cost pricing have been propos@de member of the Review
Group argues that 'longun incremental cost refers to the investments and costs needed to
provide the current quality and quantity of service (the increment) in thmeglrun’ adding 'The
future costs or providing future services (the increment according to EDCM LRIC/FCP) are not
relevant to a proper construction of loagin incremental costsThis is the approach adopted

in the use of ICRP forthe transmission netkvor

A recentreport for the EU comments that 'Research isimmediately needed to come up with
detailed proposals for robust network tariff design that provides a lgNaying field for all types

of grid users, and that do not distort (or minimise the drtittn of) economic efficiency. It

should be noted, though, that policy makers might have a preference for cost socialisation
instead of introducing economic signals that deteriorate the situation for certain users, as well
as keeping grid tariffs simpled easy to understan®’. As commented earlier, it cannot be
assumed thatin practice economic efficiency will refalin any one interpretationvhen

applied to actual situations and this needs to be demonstrated before asserting the superiority
of onemethod over another. Howevelhé consensus of the Review Group is gggplication

of 'economic chargings legitimate in principlgbutthe resultant locational charges need to
satisfy a number of important criteria

They should be based on a clear gnstifiable methodology using data thatis relevant,

accurate, transparent and consistent with published plans. Thus, if nodal charges are calculated,
these should be based orodal growthrates. Only reinforcements for which there are firm
forecasts.g. listed in the LTDS and Business Plans and to which the DNO provides a provisional
estimate ofcostsshould be included. The costs of the reinforcements should be based on the
best engineering estimates taking into account arange of possible solugomse only specific
forecast reinforcements are included all the data for this analysis could be made available.
Criticism of both the LRIC and FCP methodologies have been raised, which have largely been
accepted in thisreport. Therefore, itwould beacceptable to continuatilising theEDCMin

its current form beyond the present price contr&8lome of the \@ys in which either of the two
methodologies could be improved or merged have been described earlier.

Developing an improved methodology posesaonquestion. 8ould locational reinforcement
charges beetained?

In orderto aid the decision making processianber of factors have been considered:

1 Suchchargesonly account for a small percentage of the allowed revenue and the
locationalsignalghey provide can be ovetidden by other charges based on network use

1 Theyare based on very uncertain forecasts of future demand, which in the case of
generation led to the eventual omission of reinforcement charges for generators

22 'Think'- op.cit
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119.

120.

121.

122.

91 It appears from the aalysis of connection charges that there are only a small proportion
of cases where new connections (or increases in capacity) have involved substantial
apportionment charges, implying that 'shallowish' connection charges may be sufficientin
most cases taleter new demand where network reinforcement would be involyed

1 There appears to be no evidence that reinforcement charges are efféctiledaying the
need for reinforcement

1 There are other and possibly more effective ways in reducing or avoiding #ekfoe
reinforcement by setting up agreements with customansl in the longer run 'smart’
network charging systemand

1 Theyintroduce considerable complexity and a decrease in transparency.

These factors all argue against retaining reinforcement chatiesist as currently utilised
Reinforcement charges would seem to be appropri@iéy wherethere was a steady increase in
demandwhich is not the case nationally at this time.

Howeverfreinforcement charges are retained thé is recommended thattese shoulehotbe
based orstandardisedosts of future reinforcementsut on the estimated costs of the
proposed scheme for meeting the forecast shortage of capaditywould also seem desirable
to record customer payments so as to avoid double clmaygrhis could prove to be
problematic for older connections so needs to be considered carefully.

If locational generator benefits were to be retained then an alternative and perhaps simpler
approach could be to baseenefits on Load Indicesee Issue 6

The potential merits of extending the CDCMto included EHV and HV Substation metered
customers as an alternative option should be explored.
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Section 7-Recommendations

123. The followingis for guidance only and may not be a definitive list buttbemmendation is
that as a minimum each of these issues needs to be considered:

a.

That \Eharge @vhich sets charges based on future reinforcements is remawneldeplaced
with an alternative method of calculating a unit charge.

. A single EDCM methodologymshd be considered based on Network Use Factors (NUFs)

for setting locational charges. This should include an assessment of ways of reducing
volatilityand alsallocating some of the NUF chargesitat rates andvhetheror notthis

would be compatible wth Time of Use (ToU) oeal time charging.

An arrangemensimilar to that used in CDCM (Time of Day (ToD) or Seasonal Time of Day
(SToD)) should be considered to reduce the probability of major shifts of demand between
time periods.Moving to unit basedharging could create some instability in DNO income
recovery, so the spread of the time bands should also be considered

. The allocation of other costs should be reviewed so as to allocate them as closely as

possible to the group of customers which ben&m them or historically caused them.

. Ways of making availabtbe EDCM modekhould be investigated so that as far as possible

the basis of charges is transparent to customersblication of an EDCM model needs to
satisfy confidentialityequirements, which has been one of the concerns raised.
Alternatively a development ofreew, alkencompassing methodology, to replace both the
EDCM and CDC&ould be considered.

. Consideration should also be given to exploring options for generationtsred small

generators in the CDCM currently receive credits regardless of whether they are
intermittent or nonrintermittent and embedded generators benefit by a reduction in their
demand charges.
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Section 8 Next steps

124.

125.

126.

Thisreportis addressed the DCMEF and then submitted to OfgenmA major revisiomight

not need to be submitted to DCUSA Iwith OFGEMpproval ould replace the existing EDCM
methodologies (DCUSA Schedules 17 & 18)

Moving to a common single underlying methodology (FCP, LRI roiagilve), would be
desirable. However this would require a majowgite of the existing methodology and
agreement with Ofgem on any new guiding principles.

It is suggested that a Working Party of representatives develop the revised vertheredCM
along the lines proposed in this report with the aim of introducing itin April 2018e
earliest.This group could be part of, or an extension to the DCMF, or alternatively a group led
by Ofgem if that was the preferred route.
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EDCM Review Group énbership

127.

Below s a list of the EDCM Review group members who have attended at least 1 meeting

Andrew Neves

Engage Consulting

Andy Wainwright National Grid

Chris Ong UK Power Networks

Claire Campbell Scottish PoweEnergy Networks
Dave Wornell WesternPower Distribution

Franck.atemoliére Reckon LLP

Harminder Basi UK Power Networks

lain Morgan Ofgem

Julia Haughey EDF Energy

Keith Burwell Ofgem

Matthew Scott Sgurr Energy

Mike Attree Electricity North West Ltd
Mo Sukumaran(Chair) SSE Power Distribution
Pat Wormald Northern Powergrid
Robin Hodgkins Mathematical& ComputerModelling
Shankar Rajagopalan Reckon LLP

Steven Inglis Northern Powergrid
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Annex A- EDCM Review Sub Grog@erms of Reference

Contextand requirements for a DCMF MIG Sub Group

The DCMF Methodologies Issues Group (DCMF MIG) allows industry stakeholders to raise issues related
to schedules 16, 17 and 18 of the Diistrition Connection Use of System Agreement (DCUSA). These
schedules contain the charging methodologies used by licenced Distribution Network Operators (DNOs)
to setdistribution use of system charges.

The DCMF MIG will act under the auspices of the DCMidhhave no powers to enforce changes to
any existing industry agreements or associated systems.

The objectives of the DCMF MIG shall be to:

a) provide a preassesmient process t@copeanddeveloppossible solutions for Charging
Methodologies issuas orderto developChange Proposallsat arereasanably capable of
assessientunderthe DCUSA;

b) OFNNE 2dzi Fy FtyydzZadf FaasSaavySyd Ay fAyS gA0K (K
charging methodologies; and

c) carry outits business in an open amttlusive manner, assisting stakeholders interpret their
issues with the charging methodologies into a feasible change request that the DCUSA process
can consider.

The DCMF MIG shall make recommendations to the DCMF bearing in mind the requirements of the
charging methodologies as laid outin the DNO licences.

Objectives and deliverables of the EDCM Review Sub Group

The EHV Distribution Charging Methodologies (EDCM) were introduced on 1 April 2012 fordemand and 1
April 2013 for generation. There are tE®CM methodologies: FCP (DCUSA Schedule 17), used in six
DNO areas; and LRIC (DCUSA Schedule 18), usedin eight DNO areas.

A number of issues have been raised about the EDCM by stakeholders at the Distribution Charging
Methodologies Forum Methodologiestes5a DNR dzLJ 65/ aC aLD0 FyR GKS |yy
charging methodologies. Some have led to change proposals in the Distribution Connection and Use of
System Agreement (DCUSA). The change proposals and issues seek to address matters related to cost
reflectivity and the volatility of charges.

TheDCMF MIG EDCM Review Sub Group has been established by the DCMF MIG to consider the
following points:

a) Whatfeedback and data can be collected on the response of customers to connection and
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DUoS chargés If not, who should do this work?

b)  Should the DCMF MIG develpigcemeal changes to the EDCM to address individual issues? If
not, and if the Sub Group thinks that a long term single solution should be developed, when,
how and by whom should this worleldone?

c)  Should future demand and generation led reinforcement costs be included or excluded in
EDCM to provide locational cost signals. If so, are the current FCP and LRIC demand and
generation approaches providing satisfactory cost reflective chayje®t, recommend how
can we facilitate improvement including delivery timescales.

d) Isthere sufficienttransparency of the EDCM, and effective communications with customers,
OSINAY3I AY YAYR (GKS NBIjdzA NBYSyid vy Hatatai2z RA a Of 23
others? If not, who should do this work?

e) Woulditbe desirable to ensure that all costs that are allocated on the basis of an estimate of
superred consumption should be recovered through suped unit rates? If so, is thisan
urgent problem (ether because of its impact on customers or because itwould need to be
solved as part of any long term solution)?

f) Should any work be initiated in relation to the yeam-year volatility of network use factors? If
S0, is this an urgent problem (either bexsg of its impact on customers or because it would
need to be solved as part of any long term solution)?

g) Should any otherwork be undertaken to minimise volatility? If yes, isiturgent (either because
of itsimpact on customers or because it would neeti¢ part of the development of any long
term solution)?

h)  Isthere any urgent need to change the calculation of the target generation revenue pot? Do
we need to reflect the impact of RHBED1 price control revenue basis?

) Are there any otherissues with tiEDCM (whether already raised as DCMF MIG issues or not)
which are urgent or important and are not already being considered as DCUSA change
proposals?

The Sub Group shall prepare areportto the DCMF MIG setting out its findings on questions raised above.
Timetable

The Sub Group shall use reasonable endeavors to review and propose a way forward on each issue by 31
October 2015. Itis envisaged up to 6 meetings wilidspiired Any extension to the timetable is subject

to approval by the DCMF MIG. Given tbke of the Sub Group in setting priorities, an extension will only

be granted in exceptional circumstances. Indeciding how to resolve any disagreements amongst its
members, the Sub Group should not assume that it can rely on an extension to its timetab
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10.

11.

12.

13.

14.

15.

16.

17

18.

Membership

Membershipofthe Sub Group is open to all stakeholders who are prepared to take an active part in the
work of the Sub Group.

Chairmanship

The DCMF MIG Chair will appointa DNO member of the DCMF MIG as tredf @ea8ub Group.

The roleof the Sub Group Chair will be to chair meetings, facilitate discussions and ensure the
deliverables and timetables are met.

If the Chairis notavailable at the time for which a Working Group meeting has been convened, the Sub
Group memberpresent may apoint one of the Gup to chair themeeting.

Duties of Sub Group members

Sub Group members should:

a)
b)

C)

engage and participate fully in the DCMF MIG on issues raised,;
agree and or take actions to be completed outside of the DCMF MIG meetings; and

report back orviews and actions taken.

Conduct of Sub Group meetings

The business of Sub Group will be conducted on the basis of consensus of members and associate

members present at the relevant meeting.

If no consensus ahemberspresent can be reached, ttf&ubD N2 daplitanustdocumentthe
different points of view expressed.

.TheSubGroupy' F @ (1S @2GSa> odzi Fye @2G4Ay3 NBadzZ i

reportmusttreat DNO representatives and nddNO representatives as separate constitcies

Secretariat

The Sub Group will be supported by the DCMF MIG Secretariat, who shall be responsible for:

a)
b)

c)

booking, convening and circulating notice of meetings;
circulating the agenda for each meeting at least 5 working days in advance of the meeting;

circulating minutes of the meeting no later than 10 Working Days following the meeting; and
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d) publishing all meeting papers and minutes

e) assistwiththe production of the reportto the DCMF MIG
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Annex B- Background and HistoryStructure of Electricity Disibution Charging, December
2000 to April 2013

1. In their Initial Consultation on the Structure of Electricity Distribution Chatg@$gem stated that the
purpose of the paperwas:

' to identify the key issues in respect of the methods and principles usettiiimg distribution
charges and to assess whether in light of recent changes to the structure and operation of the
electricity industry these methods and principles remain appropriate. Charges that reflect the
costs imposed by customers and other uséthe distribution system provide economic signals
which may encourage efficient use of and investment in the distribution network. This paper
examines the extent to which cost reflective pricing is desirable and practicable in respect of
charges for usef the distribution systems'.

2. In Section 3 of the paperitreferred to specific methodologies that may be considered cost reflective:

" Long run marginal cost pricing is sometimes considered as a means for providing appropriate
price signals to encoura@éficient use and investment in the distribution network. Distribution
businesses may define long run marginal costs as the cost of transporting an additional unit of
electricity for a sustained period, including the costs of reinforcement or extensian to
distribution system. Long run incremental cost pricing is a closely related concept, with costs
measured in terms of a larger increment to demand, rather than an additional unit. Despite the
potential benefits derived from long run marginal or increrta¢cost pricing, these methods

may be difficult to implementin practice. For instance, distribution businesses operate monopoly
networks with substantial fixed costs. In order to allow distribution businesses to finance their
activities over the long 4 they must be able to recover the efficient costs incurred by the
business and earn an appropriate rate of return on assets. However, the marginal costs of
distribution typically lie below average costs which suggests, that marginal cost pricing will not
fully recover costs'.

3. The paper wenton to discuss methods to tackle this igdue:

'Economic theory suggests that prcest markups should be applied with reference to the
responsiveness of demand in different market segments. The notion of Ramse)imipdies

that the markup should be higher in those markets where demand is less responsive to changes

in price. Distortions in consumption and investment decisions are minimised since the price
mark-ups are largest for customers with demands that aasteesponsive to price movements.
Nevertheless, this approach is difficult to implement due to problems in correctly estimating the

price responsiveness of customers. In addition, it would be necessary to consider carefully

whether Ramsey pricingwould@eS | y& aAAIYyATAOFY G AYLI AOFGAZ2Y A
environmental objectives. A mufiart tariff is an alternative approach where there is a lump

21 The Structure of Electricity Distribution Chargésitial Consultation Paper, OFGEM, Dec.2000.
?2For a detailed consideration of Ramsey pricingsee Train K. E., 'Optimal Regulation', MIT Press, 1991, Chapter 4.
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sum charge that covers fixed costs and a variable charge that relates to manginalemental
costs. However, it is often difficult to determine what proportion of fixed costs should be
allocated to each customer group. Other solutions that have been suggested include equi
proportionate markups. Under this approach the incremental costs of theesyare

determined in the normalway and then raised by the same proportion to meet the total costs.
One advantage of this approach is that it is a simple way to ensure full cost recovery and
maintain relative price signals'.

4. The paper also contains Appendices statements from each DNO describing their current methodology
as of the year 2000. A number of DNOs assigned EHV charges according to sole use assets and the
voltage level of connection whilst other DNOs had introduced locational charges basieel use of
assets derived from load flows. The paper concludes the section by stating:

‘The approach adopted by distribution businesses may have several advantages in terms of
facilitating competition in the supply of electricity. It has been suggehgggin general, this
approach enables distribution businesses to derive a relatively simple structure of charges. As a
consequence, suppliers are able to evaluate with a reasonable degree of accuracy the charges
they will incur in respect of use of thestribution system, and structure end user prices
accordingly. Itis importantto consider whether it is desirable to adopt different methods and
principles. There have been relatively few complaints about the principles adopted by
distribution business&ain setting charges. In these circumstancesi it is not clear there is a case for
a significant change to the overall principles for setting distribution charges. Nevertheless, some
concerns have been expressed about specific aspects of charges and etltbdswadopted by
companies in setting charges'.

5. Section 4 outlines some of these concerns, and specificto EHV charging it states:

" EHV customers are generally charged for use of the distribution system ospesitic basis.

The main advantage of sitspecific charging is that it enhances cost reflectivity, since customers
face charges that reflect the costs they impose on the distribution system. Nevertheless, the
present arrangements have several disadvantages. In particulaisiséeific charging:

9 is both costly and timeonsuming to administer; and
1 thereis alack of transparency about the present arrangements.

Although site specific charging may be both costly and time consuming to administer for a large
number of customers it has been suggedteat these costs are offset by the benefits of

enhanced cost reflectivity in respect of the small number of large users connected at 22kV and
above. Several distribution businesses have also suggested that it is not appropriate to set
average charges fahese customers since the departure of a single large customer might
significantly increase the tariff for the remaining customers'.
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6.

7.

'Embedded generators presently pay the full capital cost of connection to the local distribution
system, including the ctssof reinforcement across the system. They do not pay use of system
charges on their exports. A number of embedded generators have suggested that these
arrangements do not reflect the benefits that embedded generators bring to the distribution
network. Gaerators that are connected to the NGC transmission system pay a combination of
shallow connection charges (i.e. connection charges that reflect the costs of some but not alll
system reinforcement) and zonal transmission use of system charges. Diffeidnsatef

system charges provide incentives for generators to connect to the transmission system in areas
where they may bring benefits to the system. A similar approach might be introduced in respect
of embedded generation, with the possibility of embeddederators receiving payments if they
are generating in an appropriate zone. Such an approach would require careful consideration,
including how implementation of revised arrangements might affect existing embedded
generation, how charging zones woulddetermined, and the timing of any changes'.

It is interesting to note that the implementation stage was given as October 2001 to August 2002.

In their paper of June 2008the main motivation and emphasis was on how to handle appropriately the
expected incease in embedded generation rather than on demand customers. Ofgem concluded that
the arrangement whereby EHV demand customers payspteific connection charges including
'shallowish’ connection charges should be extended to EHV generators. Aftasaeteonsultation this
conclusion was accepted. Such an arrangementwas introduced in 2005. However, it appears that no
assessment of the effects of the change has (until the present review) been carried out nor had any
analysis of the behaviour of demdiustomers response to connection charges been completed.

Ofgem also set out in their subsequent pafi¢ine charging principles that should underpin charges for
connection to and use of distribution networks with the target for Ofgem to publishioglosals on
the long term charging model by mid to late 2006.

9 from 1 April 2005, network reinforcement costs resulting from distributed generation
connections and not captured by the shallowish connection charges will be recovered
through a simple use @lystem capacitypased charge. The framework for setting
charges will take account of the desire for predictability for new projects;

1 inthe longerterm, the demand and generation regimes will be fully aligned. Use of
system charges will be establishedelimrging models based on forwalobking long
run incremental costs (LRIC). These models will be developed by DNOs in 2005, with
consultation and the resolution of any outstanding issues in 2006. It is envisaged that
tariffs based on these models will Imroduced, at the latest, by 1 April 2010;

9. Ofgemargued:

2 Structure of Electricity Distribution Charges: Initial Conclusions, 43/03, June 2003.
4 Structure of Electricity Distribution ChargestiatiDecisions, 142/03, Nov.2003.
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'If charges are to provide signals to network users to encourage them to take efficient decisions,
it is important that the assessment of marginal costs is based on a forlwakihg assessment

of long run marginal costs, rather than, for example, an allocation of historic costs. It is also
important that the recovery of residual fixed costs does not distort these signals.

These considerations generally imply that a forwgmdking LRIC modelis recpd. The LRIC can

be defined as the additional costs that would be imposed if a particular customer or group of
customers decided to use the system or decided to flow a specified increment of electricity
through the system over a sustained period of tiftais is not limited to costs incurred at the

same time as the connection is required, but also covers the expected value of costs delayed or
broughtforward in other time periods'.

10. The paper includes an assessment of the costs and benefits:

It is not posible to conclude with certainty that the magnitude of the benefits will exceed the
costs of this project, because the benefits are uncertain and are subjectto many external
influences. Ofgem consulted on an initial RIA and received only limited commers o

analysis. Therefore Ofgem considers that, although the associated benefits are difficult to
guantify, itis reasonable to continue to consider that moving away from a deep connection
regime for generation and aligning generation and demand will tesulet benefits to

consumers. Ofgem believes that the judgement on relative magnitude of costs and benefits has
not been countered by general consultation responses.
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or shallowish system. Furthermore, moving to a shallowish system connection charge, with a

relatively simple generator use of system charging methodology would not preclude moving to a

more complex shallow connection charging system in the futunegsome of the

implementation costs would be common. In addition, moving to a shallowish system could be a
precautionary, incremental approach, which would allow time for the development of a more

complex use of system methodology in light of experience.’

11. In their earlier discussion itis apparent that the major benefits are seen as arising from the removal of
'deep’ connection charges for generators, encouraging a substantially larger rate of connection of
generation.

12. Following on from the 2003 consultati an Implementation Steering Group (ISG) was set up. OFGEM
also commissioned reports from three academics on the framework to be adopted and the benefits
which might arise from implementing different methodologies. The argument for EHV DuOS charges to
bebased on an LRIC approach was set out by Téitvey

2 Longerterm electricity distribution charging framework: A report for OFGEM by Ralph Turvey, Frontier Economics, March
2005.
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‘A permanent addition to or a permanent reduction from the forecast load will require bringing
the investment forward in time or allow its postponement, resulting in an increase or decrease in
the presentvorth of the cost of the investment. The marginal cost of timing is thus the change in
the present worth of the costs of the series of future capital expenditures that results from the
change in their timing necessary to accommodate a projected load iecrondecrement

while preserving the target level of security. It is a dynamic rather than a static concept,
involving time in an essential way, and treats of expenditure on replacement investment as well
as on new investment. For new load of a giventbsiatadds to previously forecast growth itis
necessary to estimate the necessary advancement of the next investment in capacity.

For new or increased load that fits within the previous growth forecast, it is necessary to
estimate the duration of the pg&gonement of the next investmentin capacity that its absence
would allow. For an existing load, it is necessary to estimate for how long the next investmentin
capacity thatits cessation would allow could be postponed. Then, in all these cases, the
necesary advancement or postponement of the next investment in capacity can be valued as
the presentworth over the duration of that advancement or postponement of its annualised
capital cost plus its O & M cost.

The marginal cost per MW of the timing oparmanent change in forecast load thus estimated

as the discounted value of the annuitised cost per MW of the next reinforcementis buta small
fraction of that cost. For it to be worthwhile to incur that cost, the total condition is relevant. It
must be &pected that the present worth of the revenue attributable to its output over its

lifetime covers or more than covers that cost. This requirement s therefore the overwhelmingly
dominant one. In consequence the marginal concept can be neglected in cirgsider

principle thatis relevantin practice to use of system charging'.

13. Turvey in the same paper also criticises the DRM methodology and a method proposed by UMIST on the
grounds:

‘There is a fundamental point relating to the relevance of marginal tastthat neither model
GFr1Sa +tye | 002dzytd 2F GKS AYRAQGA&AAOATAGE 27
assumes that the capacity of circuits and substations can be increased by fractional amounts. If
this were true there would be marginal ¢es.e. there would be cost functions with first
derivatives. But the lumpiness of plant signifies the absence of margins in this sense'.

14. The views expressed by Turvey were reflected in Ofgem's subsequent consultatioff pdpen stated:

'Efficiency measithat consideration should also be given to ensuring lowest cost provision of the
system which would include the requirement for the provision of efficient investment signals to
customers such that future network needs are met efficiently. Past costisearesult of

%6 Structure of electricity distribution charges: Consultation on the longer term charging framework. May 2005
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decisions already taken and hence cannot be affected by future charges. Only future decisions
can now be influenced and hence the key driver for economic efficiency is to reflect future costs.

However, long term decisions will be based oreeigtions of future costs, rather than solely on
current charges, so it is important that future charges are predictable, as far as possible, and
that reasonable expectations are not overturned without good reason. Setting charges to reflect
future costs will help minimise these costs, as far as this is efficient. Such cost reductions will
benefit both DNOs (increasing their profits under the price control) and network users (charges
will be lower in due course)'.

15. The paper reports that:

‘The academics agegthat the efficient charge is the long run cost on a forward looking basis

since charges should influence future behaviour and investment decisions in terms of the size and
location of loads. Similarly, the academics state that the costs should be tadcofathe basis

of costs brought forward, delayed or avoided by changing decisions over the timing of network
RSOSt2LIYSyld yR FaasSid NBLI I OSYSyias O2adda oKAOI
Turvey sets out that costs are valued over the timeoplest the advancement or postponement

in cost'.

16. This view provided the basis for the future development of an EHV charging methodology.

17. In another development OFGEM commissioned Bath University to carry out a study of the benefitsin
terms of reduced invement which might accrue from applying different charging methodoldgieBhe
study was based on the simulation of a small reference EHV network. It compared the efficiency of
applying LRIC charging against DRM-lomational charging and Investment C&stlated Pricing (ICRP)
locational charging. Itused estimated price elasticity fordemand and assumed new EHV demand would
locate at sites where the connection charges and DUoS charges were lowest. Itassumed a rate of growth
of new generation accordirg the government's target forembedded generation, the generation
locating at sites that provided the best rate of return for the project. The respective costs of developing
the distribution network to accommodate demand and generation was used as tlasune of the
effectiveness of the charging methodology in encouraging efficient investment. The study reported that:

"The principal investment cost resulting from the addition of new load was due to the need to
increase transformer capacity and reinfooeuits as a result of thermal limitations and under
voltages. Because the LRIC models encouraged generation to locate at the most heavily loaded
nodes this had the effect of obviating the need to reinforce the system at these locations for the
growth ofdemand. The reinforcement cost for demand under this pricing model was therefore
zero'.

18. It should be noted that the only locational signals were those set by the connection charges for new sites

" Network Benefits fromintrod ucing an Economic Methodology for Distribution Charging. A study by the Dept. of Electronic &
Electrical Engineeringniv.of Bath. Li, F., Tolley, D. and Wang, J. Dec. 2005.
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19.

20.

21.

22.

plus the LRIC formulaforthe DUoS charges. New generaéisdinected, however weak the signals, to

the sites which offered the bestreturn. In contrast DRM provided no DUoS locational signals whilst ICRP
(similarto the NUF chargesee later) encouraged generation to site at locations a long way from source
where the demand charges were greatest and correspondingly the inducements offered to generators
were largest (within the EDCMthe generator benefitis based only on the network reinforcement
component of the charge and not the NUF scaling component).

The RIC formula adopted in the study is a version of that given by Ttrvepfortunately the derivation

is flawed by the adoption of an annuity factor based on-tifee rather than the repayment period thus
leading to excessive charge ratesatall growthrates (see AnneXEHence, nearly all allowed revenue

was recovered by the LRIC charges rather than by scaling, there being a large ratio between the charge
rates at high utilisation and low utilisation, which along with an assumed elasticliys=dbrEHV

industrial load could lead to a much higher customer response than would be expected.

It can be concluded from the report that if the rate of increase in generation is sufficient to match the
increase in demand and new generation could successfuliynbeuraged to site where increased
demand would otherwise require network reinforcement, then the need to reinforce the network would
be largely obviated. Extrapolating this from the reference network to the GB network the report
concluded that there coul be a potential saving in network investment of £200m over 20 years.

Following this paper, WPD went ahead with Bath University to further develop their LRIC methodology
for the EHV network leading to a second consultation documentin July 2006. Theduokiypwas

based on splitting the allowed revenue between EHV and the lower voltages according to the MEA value
of the assets. It was proposed that EHV charges were then determined by applying a uniform percentage
multiplying factor to the charge rates te&rmined using the LRIC formula for the same fixed rate of

growth (1% p.a. for the period of the price control) applied to both demand and generation. Inthe final
proposal submitted for approval by Ofgem in December 2006, scaling of both demand andtgemer

LRIC charges was amended so as to be carried out by applying a £/kVA adder. The methodology was
approved by Ofgem and introduced in April 2007.

Meanwhile other methodologies were developed and consultations carried out under the auspices of
ENA. Tis is outlined in their third consultatiGh This set out some of the issues that needed to be
faced:

i ‘while cost reflectivity is a licence objective, this needs to be balanced by evidence of benefits if
more complex charging structures are to be introetlic

i ‘consideration should also be given to ensuring lowest cost provision of the system, which would
include the requirement for the provision of efficient investment signals to customers so that
future network needs are met accordingly'.

2Ty rvey, R. Optimal Pricing and Investment in Electricity Supply. George Allen and Unwin Ltd. London 1968.
% structure of electricity distribution chargedhird joint DNO consultation on theriger term charging frameworluly 2006.
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4/ dza i 2 YtBrBedsionwll Be based on expectations of future costs, rather than solely on
current charges, so it is important that future charges are predictable, as far as possible, and that
reasonable expectations are not overturned without good reason'.

'Seeral respondents commented on the need for DU0S charges to remain fair, stable, predictable
and transparent and it was acknowledged that this might not always sit well with the licence
condition to be cost reflective. However, there was the view thatanoalneeds to be struck

between all of the licence conditions. It was considered that the simplest solution, which produces
reasonable results, is the one that should be employed, especially given the view that no further
complexity should be introducedarcharging arrangements unless there were demonstrable
benefits for customers'.

‘There was general support for load flow based analysis to determine reinforcement costs at
higher voltage levels combined with the use of representative network magj@lepriate at

lower voltage levels. But basic methodology should be the same for all DNOs unless there is a valid
need for variation'.

'The prime objective of revenue reconciliation, fora DNO, is the derivation of prices that deliver the
targeted allowedevenue. Butthe DNOs acknowledge that the choice of a revenue reconciliation
method or methods is important so that there is minimal distortion of marginal costs. The greater
the difference between the marginal cost and the price seen by a networkesgrater the

potential of inappropriate behaviour by that network user. But this needs to be balanced against
the requirement to avoid crossubsidy between customer groups, which could be potentially
perceived as discrimination.

23. At this point five newnethodologies were at various stages of developmentin addition to DRM and were
considered inthe review:

1 COG Strawman (ENA)

i TULS (Manchester University for UU)

1 Distribution ICRP (Bath University for WPD)

i LRIC (Bath University for WPD)

i Alternative Methoddogy (Scottish Power)

24. The most advanced was the WPD LRIC methodology about which a number of major concerns were
expressed:

i The implementation of LRIC was faulty. It grossly overcharged at low growth rates and high
utilisations where, perversely, assurgia higher growth rate would lead to lower charge rates.

i The charge rates for reinforcement many years ahead were excessive when compared with those
for impending reinforcements and were based on gross extrapolation for many years ahead not
matching any ppposed scenatrio.

i The assumption of a uniform growth rate for demand was unsatisfactory, applying even to

portions of the network where demand was diminishing.
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25.

26.

Giventhat overall demand growth rates could decrease to zero or be negative (as occurred during
the recentrecession in some parts of the country) the methodology was unrealistic.

There appeared to be no data to support the use of the 1% growth rate for generation.

The load flow analysis was based on an analysis of the intact network and this did not
satisfactorily capture the load flow in a meshed network under contingency conditions

The use of a single £/kVA adder acted unfairly in requiring the 132kV customers to finance
historical costs for the 132/33kV transition and the 33kV network.

Three compaies (SP, SSE, and CN) consequently agreed to collaborate (as G3) to develop an alternative
method to overcome these concerns. The Forward Cost Pricing (FCP) methodology adhered to the same
LRIC principles. However, there were a number of significaetelifces:

1

It used a corrected form of the LRIC algorithm which enabled it to incorporate the localised annual
growth increments for demand reported in each company's LTDS.

It restricted the forward period to 10 years which was deemed as far into thedws forecasts

were likely to be meaningful (extrapolating the LTDS forecasts from 5 to 10 years and scaling the
formulato recover the reinforcement cost over the ten year period).

Instead of using nodal prices it evaluated the prices over a Netwarkpg@nabling the load

analysis to be carried out under contingency conditions.

It proposed using a different adder for each voltage level to avoid the @olssidy between

voltage levels.

It was recognised that whilst some growth in generation woucuw at lower voltage levels ata
gradual rate which would serve to offset the perceived demand, almost all new generation at EHV
would be from new generators at new sites and could not be captured by assuming a uniform
growthrate. The methodology basgdneration charges on the probability that new 'typical size'
generators would locate in each Network Group. The probability was based on a forecast of the
total new generation, splitting this by voltage level according to historic data.

In their consultéion of April 2008, Ofgem expressed their concern that ‘only one DNO Group had a
partially revised methodology in place'. The paperwenton to state:

'‘Given the repeated delays in delivering revised charging methodologies, itis no longer
appropriate forthis project to continue on a voluntary basis. We propose to place a formal
licence condition on DNOs to deliver appropriate charging methodologies ahead of April 2010,
the start of the new price control period. This is necessary so that charging metgedalo not
undermine or constrain arrangements within the price control aimed at encouraging DNOs to
facilitate the connection of distributed generation'.

'Our preference is for DNOs to work together on a common methodology, as this best meets the
objectives for the project and would help suppliers, generators and customers understand the

o Delivering the electricity structure of charges project, 36/08, April 2008.

44



charge setting process better. We will support the industry in dliyeharging methodologies
under either of these options so long as DNOs set up processes to achieve our deadlines'.

The paper goes on to state:

"The document also provides detailed discussion of the high level principles and objectives we

consider are aequirement from electricity distribution UoS charging methodologies. The

principles and objectives are not new. They have been developed in consultation with DNOs,

other interested parties and are based on a series of reports commissioned by us frogn leadi
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which we expect DNOs to base their revised charging methodologies. We have considered these
principles in the context of a common methodology, but believe thairiheiples hold whether

DNOs develop methodologies individually or jointly going forward. Should we not require DNOs

to work together on a revised methodology, we would still expecta common approach across all

DNOs to the greatest extent possible'.

'‘Our D05 consultation document on longer term charging frameworks outlined that to achieve
efficient development of the networks, DNO charges should give transparent signals as to the
cost of locating different loads at different parts of the network. The d@niralso explained

that charges should reflect future costs to encourage the most economic development of the
networks. Past costs are the result of decisions already taken and hence cannot be affected by
future network charges. Only future decisions camrffluenced and it is important that the
decisions about future network use are made on the basis of charges which reflect their cost
implications for the network'.

27. The paper reiterates guiding principles which had been stated in earlier papers:

cost refectivity

simplicity (atthe point of use)

transparency

predictability

facilitating competition.

accurately reflect forward looking costs

incentivise efficient use and development of the network, and accommodate the introduction of
generator UoS chages better than existing models.

=A =4 =4 4 -4 -4

28. In May 2008 SP submitted a modification proposal, ' Implementation of G3 Use of System Charging
Methodology'. Inthe same month EDF put forward a modified version of WPD's nodal charging scheme
where localised growth ratesere included but the initial charge rates were severely damped at very low
growth rates.
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29.

30.

31

32.

33.

In July 2008 Ofgethannounced their decision that a common charging methodology should be in place
by April 2010 and issued a consultation on the methodology tqipéi@d. Subsequently the SP and EDF
proposals were vetoed by Ofgem after consultations. In addition to a number of technical concerns
about the methodologies, Ofgem stated 'we consider that charge changes from April 2009 on the basis
of this modificatio followed by a possibility of further changes again from April 2010 as a result of
Ofgem's proposed move to a common methodologyis unlikely to be in consumers' interests'.

The Ofgem consultation regarding the choice of a common methodology include@&bibtland HV/LV.
Ofgem referto four developments for EHV charging: FCP, WPD LRIC, EDF LRIC, and ENW hybrid
LRIC/ICRP. The consultation also indicated several methods of future governance foracommon
methodology. In October 2008 Ofgem announced theaisien that the single EHV methodology should
be based on LRI€ SSE and SP formally opposed this forming a blocking minority thus denying Ofgem
the power to implement it without the agreement of the Competition Commission.

In December 2008 Ofgem issuecbasultation paper on the way forwatd This listed a number of
options, noting that the major conflict concerned the methodology to be used for the EHV networks. It
appeared thatthe DNOs were willing work together to develop a commoracational malel based on
DRM for the HV and LV networks. Ofgem proposed that this be developed under a Collective Licence
Modification. For EDCM, they indicated that they could do nothing (which they were firmly against),
allow DNOs a choice between the LRIC andi&@Rodologies for the impending price control, seeking a
common methodology for the enduring period, or refer the matter to the Competition Commission,
stating that 'We think this issue is sufficiently important and urgent that the most appropriate way
forward is for us to refer the matter to the Competition Commission now'.

In their decision in March 2009 Ofgem announced that:

‘At the highest voltage levels we have decided to allow DNOs to choose between two charging
models. We will use the next price tahperiod to assess the impact the methodologies have

on capital expenditure efficiency and will take steps to ensure that customers do not carry the
cost of expenditure that could have been avoided through more cost reflective charging'.

The paper wenon to add:

'We have noted that there is no clear evidence that one of the two approaches to charging is
better than the other and that our October decision on the common EHV methodology was finely
balanced. We have outlined concerns over the cost refilgatiffthe FCP methodology on a

number of occasions. Given these concerns, and to ensure customers are adequately protected,
as part of the general review of investmentin the following (DPCR6) price control review we
intend to scrutinise DNOs using thePR@ethod to make sure that it has notled to inefficient

%! Decision ona common methodology for use of system charges, consultation on the methodology to be applied across DNOs,
and consultatio on governance arrangement, 104/08, July 2008.

32 Delivering the electricity distribution structure of charges project, decision document, 135/08, Oct.2008.

B Nextste ps in delivering the electricity distribution structure of charges project, 160/082D@g:.
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34.

35.

36.

capital expenditure because of poor cost signalling. If we find it has we will seek to disallow any
inefficient expenditure’'.

Strong concern was expressed at the DCMF regarding the intention te@mlinise the efficiency of the

FCP methodology rather than carrying out an objective review of the performance of both
methodologies, especially given the intention to seek a single methodology at a later stage and the
known weaknesses in the implemenitat of LRIC. Subsequently OFGEM made it clear that all companies
needed to be able to show that their charges were cost reflective and that thevetmby OFGEM did

not protect companies against any liabilities from setting non cost reflective charges.

As aresult WPD introduced a cap on their LRIC charge rate at the level of the annuitised cost of the
reinforcement which substantially increased the proportion of the allowed revenue to be recovered by
scaling. In order to obtain the greatest commonatigtween LRIC and FCP the DNOs worked together to
develop acommon approach to scaling. This splitthe residual allowed revenue after subtracting the
reinforcement charges and other allocatable costs into a flat 20% portion attributed to metering costs,
pensions, etc. and an 80% portion that was to be recovered according to the amount of network utilised
by each EHV customer, the Network Use Factor (NUF). Network was costed according to standardised
assetvalues. This approach is similar to that adoptesbme DNOs to provide EHV site specific charges
under the DRM methodology. A cap was applied to limitthe NUF charge to cut off extreme values and a
collarwas introduced to remove very low values on the grounds that all customers make use of network
resources which may not be captured by a load flow analysis of the intact network.

The revised LRIC and FCP methodologies were approved for demand charges from April 2011. However,
reservations were expressed aboutimplementing the proposed generationebafpme large

customers objected that they would be required to pay large and unjustifiable reinforcement charges.
Where a large generator was located where there was little or no headroom for further generation then
both LRIC and FCP would set highrgbaaates on the basis that major reinforcement would be required

to accommodate any further generation. In some cases this could be at a site where it was highly unlikely
that further generation would locate and indeed the capacity of the generator nigid been chosen to
provide the maximum generation and make the best use of the existing network. It was therefore agreed
that reinforcement charges for generation would not be imposed but-indermittent generators would
receive benefits at the sametmas the reinforcement charge setto demand customers. This scheme

was implemented in April 2013.
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Annex G Related approaches

Demand Side Management (DSM)

1.

This summary has been provided by one of the attendees of the EDCMreview group and is not
necessaty the view of the @up and whilst considered it was deemed to be out of scope of the
review.

The EDCM introduced the concept of DSM capacity. Thisis capacity in excess of P2/6 limits.
Customers with this capacity must place the capacity omar-trip under the control of the

DNO. Inthe event of power flows reaching rated limits (typically in afaast scenario) the

DSM capacity will be disconnected without compensation.

No FCP or LRIC charges are levied on the DSM capacity so foene ifsnancial incentive to
enterinto DSM agreements.

An informal survey of the working group indicated that there were two customers with DSM
capacity. In both cases the arrangements preceded the EDCM. This indicates that the financial
incentivesin tle EDCM are insufficient to prompt new DSM capacity to come forwards.

The DSM arrangements in the EDCM were intended for customers requesting more import
capacity than the network could provide. In this case customers can be offered DSM capacity
until firm capacity becomes available. The DSM arrangements do not provide a meaningful
incentive for customers to relinquish firm capacity where this is a viable alternative to network
reinforcement.

Conceptually the value of a DSM arrangement which allows a negrfieent to be deferred is

the annuitized value of the reinforcement. Under the EDCM arrangements the compensation is
typically afew percent of this value.

Alternative Forums

7.

The issue of increasing the use of DSM in network management has been the etigject

number of Low Carbon Network Fund trials. The issue has also been considered by the Smart
Grid Forum (workstream 6). The LCNF trials have demonstrated the viability of the conceptin
trial areas. Workstream 6 has considered possible commercialgeraents for small

customers, and the implications for smart meter specification. These customers are outside the
scope of the EDCM.

Why the EDCM?

8.

10.

DSM has the following characteristics;

(a) The service value is locational

(b) The service value is temporary

In orderfor potential service providers to realise that the service has value in their area at that
time a transparent pricing signal is required.

Conceptually this price signal represents the annuitized cost of network reinforcements. This is
the value of a DSMervice if the provision of that service defers the need for network
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reinforcement. This is closely related to the LRIC and FCP prices already calculated as part of the
EDCM.
11. The EDCM is thus an appropriate vector for communicating the value of DSM ttipbte

providers because;
(a) Itisnational in scope
(b) It requires no new market arrangements or regulations
(c) It already contains methodologies to calculate network reinforcement costs
(d) It already contains arrangements for DSM customers

Proposed New Arrangements

12. The cost levied on a network group for reinforcement is the total LRIC/FCP charge. This may not
accurately represent the actual annuitized cost of reinforcement for reasons discussed
separately in this report. These issues will be separately addressed.

13. Thevalue of a DSM service which allows a network reinforcement to be deferred is therefore
estimated as the sum of all LRIC/FCP charges in a network group.

14. The value of this DSM service would therefore be;

O 6 & o—é— BO Y'@Ii "QQ& Qo6 0 K €06 1 )
0@ 0 wé VYL QR 60 WO@WXAAIQANNQE Q¢ 1 wQd Qe o

15. To further enable potential service providers to determine if they have sufficient capacity to be
of interest the MW of DSM capacity required to defeinforcement should be published each
year. These figures are calculated in any case (being demand projections minus network
capacity) but not currently available.

16. There is a mismatch between the FCP/LRIC estimate of annuitized reinforcement costs and the
true cost. It is therefore proposed to give DNOs aveto on DSM agreements where the FCP/LRIC
estimate overstates the value of deferring reinforcement. Note that the provision of aveto
allows DNOs as well as consumers to benefit from these new arrangsimgonly accepting
DSM agreements where the FCP/LRIC estimates understate the value of the service.

17. To distinguish these arrangements from the current DSM arrangements a new name is required.
Voluntary Demand Side Management (VDSM) is proposed. The tix@harrangements will
then be considered to be Mandatory Demand Side Management (MDSM).

(a) VDSM will apply where a customer with firm capacity offers to have antreinstalled.
MDSM will apply where a customer requests new capacity in excess offiARES |

(b) MDSM capacity will be allocated to customers requesting more capacity than is available at
that time.

18. Payments to embedded generators which can support the network and thus defer
reinforcement may be considered later butis not proposed attime.

19. It is noted that reinforcement has benefits beyond the provision of additional network capacity.
Reinforcement also allows aging assets to be replaced and the network to be reconfigured. The
+5{a LINRLRalta IINB O2yOSLJié&sSt taacadyarbibNBl oK
regulation. The objectives of charging policy are considered separately.
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Low Carbon Network Trials

20.

21.

22.

23.

24,

25.

26.

An alternative but related approach is being trialled by ENWL through their Low Carbon Network
project 'Capacity to Customgf (C2CJ.

'C2C utilises network automation, an innovative load flow analysis software tool and new
commercial arrangements for Industrialand Commercial customers to allow ENW to manage
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‘The Project achieved the target of ten agreements with existing customers within the first six
months of the eighteen month trial period, but it has encountered difficulties securing ten
agreements with new connection customers or existing customers seeking additional import or
export capacity. The primary reason for this difficulty is a reduétionaximum demand on the

trial circuits. Since the Project was planned some three years ago there has been an average
reduction of 6.6% in maximum demand across the trial circuits thereby increasing the amount of
demand/ generation that can be connectesithout needing reinforcement. This is a significant
change resulting in alower need for reinforcement and hence less benefit offered to customers
for accepting one of the trial contracts in the trial period.'

'‘Customer acceptability is being proventhg purchase of managed agreements and the
successful purchase of ten agreements from existing customers has proven the effective use of
GKS /H/ O2y(iN}Ola (2 YAOGAILIGS GKS WISYSNJIf
This project has been specifically designed to tacklgvork reinforcement issues and indicates

a significant reduction in capacity requirements may occur. Secondly it shows thatitis possible
to secure agreements with customers that allow the DNO to manage more effectively
contingency conditions in a wayhich may be cheaper and more effective than setting
reinforcement charges as in EDCM.

The more general concept of 'smart’ networks can involve both network issues and energy
supply issues. It may often be the case that peak energy prices, determitieelleyel of

demand against the availability of supply will roughly match the periods when the network is
under the greatest stress but there may be othertimes when these do not coincide leading to
potential conflictin setting prices. These issues #tkte be resolved, but it does suggest that
setting reinforcement charges in the EDCM based on potential (or hypothetical) reinforcements
some way in the future may be unsound and unjustifiable.

Ly G(KAad O2yGSEGZ hT3SY KI mdiSgyandivinotiecSiaciuia I G
arrangements with consumers and generators will offer DNOs a moreedtesttive way of

resolving constraints on the network than investing in more assets. They give DNOs more
flexibility, especially if they are unsurefof2 Y IS NJ G SNY RSYIl y R ®¢

3 'Extension of Capacity to Customers projectin order to secure ten new connection managed agreements', ENW letter to
Ofgem, 11/12/14.
% RIIGED1: Draft Determination for the slow track Electricity Distribution Compafesrview. Ofgem 30/7/14
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Annex D- Issues Raised

Issue
No

Issue Details

Area of Concern

Customers and suppliers, particularly those which operate in more tha
one Distribution Service Area, have expressed a strong preference fof
single methodology

Nextstepsin
delivering the
electricity structure
of charges project:
decision document,
24/09, March 2009.

The LRIC algorithm assumes a 1% annual growth in demand thus img
reinforcement charges even when the forecast demand is zero or
decreasing.

The LRIC reinforcement charges are capped to the annuitised rate ov
40 year period resulting in the charge rate being flat for all reinforcemd
within an approximately 40 or more year horizon with the maximum
charge rate beingnduly small.

The LRIC reinforcement charge only declines slowly even when not cg
Since every asset will reach its capacity at some time (assuming a 1%
annual growth rate) there is a severe lack of discrimination in the
application of theeinforcement charges.

LRIC bases charges on the power flow in the intact network which will
often not match the pattern of flow in a meshed network foranN
contingency.

LRIC does not take into account Rlcontingencies.

LRC related issues

The FCinethodology averages the reinforcement charges over each
Network Group. In particular customers sited adjacent to the upstrear
transformer may not make any use of the downstream network. (MIG
Issue 46)

There is step change in the F@ihforcement charges when a
reinforcement, first enters the 10 year horizon. If the demand
subsequently drops (perhaps because the customer respondstothe s
change) then there could be another step change as the reinforcemen
retreats over the 10 yar horizon.

Frelated issues

The reinforcement charges are not cost reflective: They relate to
hypothetical future investments which may or may not happen. (MIG IS

Specific
Reinforcement

ol




Issue
No

Issue Details

Area of Concern

63 now DCP 206).

They introduce double charging in that after tBBCM customers have
paid through the DU0S reinforcement charges for the cost of the
reinforcement (if implemented) then the customers pay again for the
reinforcement through the NUF charge component. (MIG Issues 64).

If reinforcement does take placeybon a much longertime scale (perhg
because EDCM customers respond to the charges and reduce their
demand) then the EDCM customers will pay more than their share of t
cost of the reinforcement

Since the CDCM customers who make use of the samésass@ot pay
the reinforcement charges except as an average over all customers, tf
charging methodologies unfairly discriminate againstthe EDCM custo
(and also reduce the effectiveness of the charges).

The reinforcement costs are basedsiandard schemes of reinforcemer
on a like for like basis, to achieve a common simple mechanistic apprg
One criticismis that instead of introducing a second or third equivalen
transformer or line, cheaper bespoke solutions could be available (gdqd
additional cooling to transformers, taking into account dynamic ratings
tackling several required reinforcements by a single cheaper integrate|
scheme etc.).

The locational message intended to be given by the reinforcement ch4
may be insignificainin comparison to the locational NUF charges.

Reinforcement charges are ineffective in that customers do not respor
theirlocational signal.

Reinforcement charges which signal an actual need to stabilise or red
demand on assets constitute gnh small part of the total allowed

revenue. Itistherefore more important to ensure the other charges ar
cost reflective and provide reinforcement messages by other means.

As part of RIIED1, OFGEM are monitoring the efficacy of the DNOs
investment decisions using Load Indices. This may provide an incenti
DNOs to upgrade sweated network assets in possible conflict with the
of 'economic charging'.

issues
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EDCM lIssues that have been raised at MIG and DCUSA

Annual Review issues

1 G ¢ 2 ueNtEhht feedback and data should be collected on the response of customers to
O2yySOGA2Y |YyR 5! 2{ OKINBSa®E

f da¢2 NBLdzSad GKFG LASOSYSIt OKIFy3dSa akKzdzZz R y2i
- f2y3 GSNY aAiay3atsS az2f dziizy o¢

MIG Issues

i MIG - 42 EDCM Customer Measure B assess measures to reduce volatility
i MIG- 43 EDCM Customer Measuretd provide visibility of cost signals

1 MIG- 46 The application of FCP charges to different customer categories

i MIG- 49 EDCM Development Issue@ustomeCategories consideration of assets below the
voltage of connection

i MIG- 48 EDCM Import Connectionsreatment of capitalised O&M (see DCP 189)

i MIG- 62 Derivation of EDCM revenue target

i MIG- 67 Review of EDCM generation target revenaga resulof RIIO EDL1 initial proposals
i MIG- 63 The FCP and LRIC elements of the EDCM for demand are unfair (see DCP206)

i MIG- 64 EDCM Double charging

DCUSA Change Proposals

i DCP 183 To convert supered kWh to kVA when calculating EDCM tariffs
1 DCP185 LDNO Diswunt on 20% of Residual Revenue

i DCP 189 Un-expired capitalised O&M (from MIG 48)

i DCP 206 Removal of charge 1 from the ECDM (from MIG 63)
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Annex E Long Run Incremental Cost

1. The aim of the Long Run Incremental Cost (LRIC) methodology is to captunegen
marginal cost by considering an incremental change in utilisation. In simple terms charging the
marginal cost leads to maximising economic efficiency. Note that this is different from
minimising the cost of investmentin the network. Economficedncy takes account of the cost
or benefits to the customer. New investment costs could be reduced to zero by setting ever
higher prices as spare capacity was reduced and offering ever higher rewards to generators to
locate inthese locations. Chargithe marginal cost brings about a balance between the two
parties. However, when there is spare capacity the marginal cost of reinforcement incurred by
an increase in demand (for simplicity, the arguments here are expressed in terms of demand) is
zero. This has sometimes been seen as a major limitation to the direct application of marginal
costing and various approaches have been developed to overcome it.

2. A particularimplementation of LRIC attempts to represent the marginal cost by the change in
the Present Value of a future reinforcement brought about by an incremental increasein
demand. The resultis simply a unit of cost with no time scale attached to it. Therefore the
incremental costis annuitised to give an annual cost per unit of demand. pTpthjs approach
requires the capital cost of the nextreinforcement, £A; the capacity, C; the utilisation, u, of the
currentassetin terms of the maximum allowable demand; the annual growth rate, r; the annual
discountrate, i; and the annuity rate, a.

3. In the initial implementation by WPD based on the work at Bath University, the LRIC annuity rate
was based on the nominal lifetime of the asset (40 years). The expression for the charge rate
based on an infinitesimal incrementiis:

Bath LRIC = (ia /r)ui* AIC

4, This can also be expressed interms of the years, t, to reinforcement:
Bath LRIC = (i a/r) exg{(-rt) A/IC

5. This approach has some deficienéfaghich can be readily seen as the utilisation approaches
unity, when for small growth rates ¢éhcharge rates are very high, tending to infinity as the
growth rate tends to zero. Furthermore at high utilisations there is a perverse effectin that
setting hgher chargekead to lower growth rates which lead to even higher charges.

6. The implementatioby WPD mitigated these effects by assuming a uniform annual growth rate
of 1% in perpetuity regardless of the actual growth rate. This can still set high charge rates at
high utilisations, recovering almost half the capital cost each year at the theushdiscount
rate of 6.9%.

7. EDCM LRIC therefore caps the charge rate to the annuity rate, a A/C. This cappingis severe but
ensures for a given utilisation that assuming a higher growth rate would not de creasbdinge
rate. Figure 1 showsow the charge rate, expressed as aratio of (i A)/C, varies as a function of
the growth rate expressed as aratio, r/i, and the utilisation (here the annuity rate has been set

% .ondon Economics (1997), 'Water Pricing: The importance of Long Run Marginal Cost'.
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equal to the discountrate and the capacity has been assumed to be doubladrat e
reinforcement).

10.

11.

Fig.1 Plot of LRIC charge rate against utilisatiopand growth rate/discount rate »¥:

To the right of the solid contour, decreasing the growth rate results in a higher charge rate,
further decreasing the growth rate. Theld broken line shows the effect of capping which

limits the charge rate to the annuitised cost of the reinforcement.

The pattern of the results arises from the choice of the annuity period. A Life annuity is based
on the expected life of the individuidlom the pointthatitis taken out, but fundamentally itis

an equation which equates the outgoings over the expected number of years against the value
of the initial sum. Similarly a mortgage is based on the balance between the initial sum
borrowed andhe payments over the repayment period, in this case, not the lifetime of the
house. Hire purchase and lease agreements are all financial equations and similarly charges are
not based on the lifetime of the asset.

An alternative approach is to base thd CRinancial charges not on the lifetime of the asset but
on the period from one reinforcement of the asset to the next over which period the charges are
imposed, the period depending on the rate of growth. Furthermore, a flat paymenthas been
assumed whih means that the contributions from earlier years will be substantially more
valuable by the time of reinforcement than the contributions from later years. Both these
deficiencies can be remedied by assuming an annuity with payments which resultin equal
contributions by the time of reinforcement spread over the period between reinforcements.

The resultant expression for the revised version of LRIC when the capacity is doubled at each
reinforcementis:

LRIGe,= =i 3" "' (AIC)/Ln(2)

This formulais illustrated graphically in Figure 2.
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12.

13.

14.

15.

Fig.2Plot of0 'Y "O6 charge rate against utilisatiod, and growth rate/discount rate, 7' Q

Note that the way the formulais derived does not ensure that the asset capital cesbigered

over the reinforcement period. However, the formula can be scaled to recover the cost over the
reinforcement period.For a reinforcement factor 6the formula becomes:

LRIGe2= i (AICU™" /(1 - (LF)N(ilr))

The FCP algorithm wagginally developed empirically but corresponds to the revised LRIC
algorithm with the charge rate scaled to recover the reinforcement cost over a limited period,
chosenas T =10 years prior to the forecast time of reinforcement, assuming an unchanged
growth rate.

With this scaling the formula becomes:

FCP LRIC = i (A@Y /(1 - exp(iT))

The chart below shows a comparison of the charge rates for the various formulae normalised as
aratio of i (A/C). The annual discount rate has been tak&rb&s. The equivalent annuity rate

to pay off a debt over a period of 40 years becomes 6.2%. In comparison, the annuity rate to
pay a debdue in 40 yearsis only 0.7%.
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Charge rate/( 1 A/IC)

= Bath 1%
= Bath 2%

Bath 4%
= capped 1%

\ —— LRIC Rev2 19
——FCP 1% 10y

| FCP 4% 10y

\

Years to reinforcement

16.

17.

18.

Fig.3 Plot of normalised LRIC charge rate against years to reinforcement

It can beseen how increasing the growth rate for Bath LRIC substantially reduces the charge rate
over almost the whole of the 40 year assumed lifetime. The charge rate foran assumed 1%
annual growth rate is over 5 times the capped rate. The revised LRIC s#tsawer charges,
gradually increasing from a very low rate at 40 years from reinforcement to the standard

annuity rate as utilisation increases to unity.

When the revised LRIC formulais scaled as for FCP to recover the cost over the shortened period
of 10 years, then the rates are similar for both 1% and 4% annual growth rates, the latter being
slightly higher since the demand from which the asset costis to be recoveredis lower. The
disadvantage is the sharp eoff in the charge between 10and 11 ysar

When reinforcements some years into the future are considered, then some methodologies
factor in a reduction in capital cost because of technological development. However, a more
pertinent factor is the increasing uncertainty of the need for a paréctginforcement. Both

LRIC and FCP as implemented ignore the effect of one reinforcement upon the need for future
reinforcements. Thisis of less importance for FCP which only considers the first 10 years. Even
were the network to be updated in the ahgis each year (FCP analyses each year separately)
this doesn't remove the actual uncertainty caused by the uncertainty in the forecast load

growth. One simple remedy is to decrease the weight given to reinforcement costs furtherin

the future by includng a decay term of the formeit. An analogous situation arises when
considering investments based on Present Net Value if the rate of inflation is greater than the
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discountrate. In this case the financial conclusion would be that all future inve stisteoddd

be undertaken immediately. Thisis nota valid conclusion because itis not certain that the
investments will ever be required. Aremedy in this case isto increase the discount rate to take
account of uncertainty.

19. An annual reduction in the effective capital cost of 3.5% would correspond to a 50% uncertainty
20 years ahead. Fig. 4 shows the same analysis as Fig.3 but with the reinforcement cost
decreasing according to exf®(035 t). No attemptis made to+seormdise to recover the full
costs, thecost of the uncertainty being socialised or picked up by other components of the
charges.

6 .
Charge rate/( 1 A/IC)
i Uncertainty factor = Exp(Q.35*t)
4 ——Bath 1%
e Bath 2%
3 Bath 4%
\ = capped 1%
) ‘ —— LRIC Rev2 19

e FCP 1% 10y
FCP 4% 10y

e

10 20 30 40 50
Years to reinforcement

Fig. 4Plot of normalised LRIC charge rate against years to reinforcement, allowing for uncertainty

20.

The claims for economedficiency being extended to LRIC from Long Run Marginal Costing, in
the particular circumstances where reinforcements are discrete, have never been substantiated.
In the simple case where the repeated reinforcement of a single asset is considered and the
marketis perfectly elastic, responding instantly to changing prices, then analysis indicates that
the optimum strategy is to set the reinforcement charge to zero when spare capacity exists.
Once capacity is exhausted then the price is set to that regltio restrain demand to the

existing capacity until such time as the cost of the next reinforcement has been recovered when
reinforcement is implementet!” In practise customers do not respond instantly to price

s Hodgkins,W.R. 'Capital indivisbility and e conomic efficiency'. IMA J. Management Mathematics 2014,-28(1) p1
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changes and neither can it be assumed tleatersing the price change will restore the previous
level of demand. Price volatility is likely to cause economic loss to customers, which is not
captured in the idealised model.
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Annex F Analysis of Data

1.

4.

As part of the review the working group undertoan analysis of charging information to
determine any identifiable patterns of behaviour and observe other aspects such as charging
volatility. This included an examination of changes to Maximum Import Capacity (MIC) in
response to MIC charging rates, digas in supered consumption in response to supezd unit
charging rates, volatility of charges, and customer connections data. In view of the customer
specific nature of the EDCM and the need to preserve customer confidentiality the data was
collected ly Ofgem who alone is able to review the outputs of the EDCM models. Ofgem carried
out analysis on behalf of the working group and then presented the consolidated data. Any
conclusions drawn from this analysis are those of the working group and not Ofgem.
The analysis examined the available datato see if the resulting charges from the EDCM influence
behaviour that would, in turn, promote more efficient use of the network, in particular:
I Where existing network capacity was scarce demand charges would o &duith
capacity andsuperredconsumption) and would have the effect of encouraging a
reduction in Maximum Import Capacities (MIC) angerredconsumption.
1 Newdemand customers would choose to locate in areas where there was spare
capacity and less likgto locate in areas where capacity was scarce
The consolidated data was analysed to identify any noticeable patterns of behaviour amongst
customers in accordance with expectations. For demand customers three years data was
analysed (2012/18 2014/15%).
The aralysis also allowed ther@up to examine charging volatility.

Comparison obuperred consumption vssuperred unit rates

5.

Figurelbelow illustrates the pattern of changessaperredconsumption over atwo year

period relative to thesuperredunit rate for the prior year. The data was filtered for those
customers whee thesuperredcharges exceeded £1,000 per year on the basis that charges less
than this amount are unlikely to have a material impact on customer behaviour. We tested the
expectation, all other factors excluded, that consumption would increase whenebargre

low and vice versa, i.e. the trend line would slope downwards from left to right.

This analysis illustrates no clear overall behaviour pattern. Many customers have reduced their
superredconsumption but this may or may not be duedoperredchages. There is no trend

to suggest that the higher theuperredcharge the greater the probability that customers

would reduce their consumption. The customer survey supports the view that some customers,
but not a majority, do in fact respond superred charges and manage their demand

accordingly. This response must be treated with caution in that customers may be responding to
electricity supply prices at peak periods rather tlsaupe rredunit charges in particular.

The results were filtered teuperredcharges of greater than £1,000 per year, which accounted
for less than 20% of all EDCM demand customers, i.e. more than 80% of EDCM customers have

% The consumption data for 2014/15 were based upon foredasa in the CDCM models.
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superredcharges of less than £1,000 per year which may be too low to have any material

impact on custorar behaviour.

Change in SR consumption 2012/12013/14 vs SR rate 2012/13

Filtered for SR charges > £1000
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Figure 17 Super red consumption analysis

Comparison of MIC change vs MIC price

8.

In the firstinstance the majority (83%) of customers have not changed their MIC between
2012/13 to 2014/15 (Figure 2). Tliarresponds with the consumer survey responses of nearly
80% that did not change their MIC. Of those that did change their MIC, only marginally more
decreased their MIC than those that increased it. Those that chose to reduce their MIC may
have done so fdiinancial reasons as supported by the customer survey. There appears to be no
pattern that would suggest that the higher the MIC rate the greater the probability that
customers would seek to lower their MIC.

61



Change in MIC (%) 2012/13 to 2014/15 vs MIC rate (p/kVA/d) 2012/13
Filtered for MIC charges > £1000

300%

Note: 83%no change to MIC
250%
. -
200% —4—
& 150% &
9
=
< 100% —o2 *
1 MR
g
5 ot o *
50% 28 -
RZEAD S .
" s . .
%1 * Lty
A “Q“ ““ * 24
Lk NS -
*
50% 1 4% oo %
- —¢
* A * vy .
. go‘ol . .
‘et * LN
100% L4+ *o

o
o

10 15 20 25

MIC rate (p/kVA) 2012

Fgure 27 MIC change vs MIC rate

New customers and MIC rate

9.

Another expectation of the EDCM is that new customers would avoid locating their businesses

in areas where capacity is scarce and charges are high. The analysis of MIC charge rates for new
and existingustomers reveals that the MIC rate for new customers is between 60% and 70% of
the average MIC rate for all customers in each DNO (only 9 out of 14 DNOs have reported new
EDCM demand customers to date in 2014/15?7?). Although this may suggest that nemersst

are locating in areas where the MIC rates are below average (Figure 3) it does not necessarily
mean that new customers are deliberately choosing such sites for that reason. The available
sites for new customers may very well be in areas where the Bd¢@ surplus of capacity and

MIC rates will be, by definition, lower than average. High MIC rates also imply little spare
capacity which is often an indicator for connection charges for shared reinforcement costs
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New customers average MIC charge vs DNO average MIC charge

uy

Average DNO MIC rate for new customers (p/kVA)

#2013/14

M 2014/15

T T T T T T d
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Average DNO MIC rate 2013/14 (p/kVA)

Fgure 3 New customers average MIC charge vs DNO average MIC charge
Charging volatility

10. Both import and export charges display a degree of volatility from year to year. This can be
attributable to:

1 Factorswithinthe control of the customer, e.g. import levelssaperredperiods (for
demand customers) and agreed capacities, and/or

1 Factorsoutsidethe direct control of the customer, e.g. changes to the wider network
configuration and relative customer demands orimport levels.

11. Our analysis of about 800(?) custoraeeveals that that unit charges are small in comparison to
overall charges and very few customers change their MIC or Minimum Export Capacity (MEC).
CKAA adzZa3asada GKFG @2t FdAtAGe A& €FNBSt@ | aadN
contral. Those customers that changed their MIC or MEC have been excluded from the volatility
analysis to confine volatility to factors beyond the control of the customers themselves.
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Volatility import Volatility import
Change in demand Change in demand
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Fgure 4 Volatility of import charges
Volatility export Volatility export
Change in export Change in export
charges 2013/14 to 2014/15 (£) charges 2013/14 to 2014/15 (%)
120 100
EY
100 =2013/14 - 2014/15
g
§ 80 %
% 60 g
ERY =2013/14 - 2014115 3
20
0 |
be““ & @“ﬁ °e°° k@B gp“% &QQ 119°° @@Q «5’@ & & @°° @°° & S ~100%-90% -80% -70% -60% -50% -40% -30% -20% -10%0% to 10% 20% 30% 40% 50% 60% 70% 80% 90%
o> o & & R T A @@ @\" @@ AR t0- - to- t0- to- to- to- to- to- t00%10% to to 0 to o fo
%@Q Q@Q \;:90 w@"’ s ,q>°@ bﬁ@ ;.0@ . N @‘9 Q@Q &Q \,@° b@“ 90% 80% 70% 60% 50% 40% 30% 20% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
o P A Change in export charges (%)
Change in export charges (£)

Fgure 5 Volatility of export charges

12. The small overall reduction in export charges may be due to the portion of allowed revenue to

be recovered from generators being shared amongst more generators and more generation.
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Annex G- Analysis_ooking At The Effect Of Smoothing The Year On Year Changes To NUFs
and Super Red

1.

A DNO has analysed the effect on the volatility of EDCM Charges from smoothing the year on

year NUFs and Superred by averaging.

The graph below shows the sum of the 2013/14 forecast values for all customers in the WPD

area and the % change of those values using the following three scenarios,

1 Comparison of 2013/14 Forecast values with 2013/14 values using 2014/15 NUFs,

1 Comparison of 2013/14 Forecast values with 2013/14 values using and average of 2013/14
and 2014/15 NUFs,

9 Comparison of 2013/14 Forecast values with 2013/14 values using unity NUFs
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15000000

10000000

5000000

Change < -30% Change between- Change between- Change between - Change between 0% Change between  Change between Change greater than
30% and -20% 20% and -10% 10% and 0% and 10% 10% and 20% 20% and 30% 30%

W 2014/15NUFs  ®Smoothed NUFs Unity NUFs

The graph can best be interpreted by noting the larger the values oadhe of the graph the

larger the volatility.

The Smoothing of the NUFs reduces the volatility due solely to changes to NUFs by 50%.
Therefore if the NUFs were averaged over 3years then the volatility solely due to year on year
NUF changes should reducedpprox. 66%.

The replacing of calculated NUFs with NUFs equal to 1 has an effect of increasing the revenue
pot and would show a step change on the first year of implementaatthough subsequent

years would show no volatility caused by year on years\NUF

The graph below shows the sum of the 2013/14 forecast values for all customers in the WPD
area and the % change of those values using the following two scenarios
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1 Comparison of 2013/14 Forecast values with 2013/14 values using 2014/15 super red
1 Comparisn of 2013/14 Forecast values with 2013/14 values using and average of 2013/14
and 2014/15 Superred
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M Year on year super red changes m Smoothed Super red
7. Again, the graph can best be interpreted by noting the larger the values on the edge of the

graph the larger the volatility.

The Smoothing of the Supesd reduces the volatility due solely to changes to Super red by

50%. Therefore if the Super red was averaged over 3 years then the volatility solely due to year
on year super red changes should reduce by approx. 66%.
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Annex H- Transparency (submission dyeckon FranckLatrémoliére)

Question: Is there sufficient transparency of the EDCM, and effective communications with
Odza i2YSNASX O0SIFNAY3I AY YAYR GKS NBIdANBYSyld y20 0
to others? If not, who should de¢his work?

1. There is not sufficient transparency. In particular, customers are not able to verify thatthe DNO
has calculated charges correctly, and are not able to explore the impact of possible scenarios
without disclosing their possible business plamthte DNO.

2. DNOs could be remedying the lack of transparency by publishing alongside their charging

statements and CDCM models all the rarstomerspecific information in their EDCM models,

including:

(@ Ftft GBESRSbAYLMzi RIFIGF SyWRRNER AWRIKSSI mm 27

(b) I f GKS FT33INB3IFTGSR AYF2NNVIFGAZ2Y GKFG F LILISIE N
L2 LJdzf  iSR 95/ a Y2RSt o

b2yS 2F (KSaS RIGF FINB AYRAGARdzZ f Odzald2YSNEQ

3. The workdone in the context of MIG issue 70, including the MIG issuad@els available from
http://dcmf.co.uk/models/edcm.htm] would facilitate the task of any DNO that wanted to

improve the transparency of its own models.

4, In addition to these data from the EDCM tariff mddself, DNOs could also be more

transparent about other data feeding into the methodology. In particular, DNOs could publish

alongside their charging statements and CDCM models the following:

@ !'ff GKS @2fdzvySx O LI OAlenzYLE A 8§ a0 2a2RENLIA WK
pnn a2 Y2RSf 06AGK 2NJ gAGK2dzi 5/t wmMooU0®
O2YLRySyita aKz2dZ R 0S StA3IA0ES G2 0S NBRFOUGE

(b) ¢KS RSY2YAYIFG2NI 6l Mk12 FAIdzZNBO Ay (GKS OFt O
FTAQOS qisp/2aN)y § SOSt ao

() 2KAf&ad Cc/t 2N [wL/ A& adatt Ay dzaSszs aeadasSy
Y2RS& 2NJ ySG¢g2N)] 3INBdzZLJA Ay GKS OKIFNHS wm
RSOSt2LISyd adriSYSydsz YR YIFLLAYIGATE2NYIE
I OO0dzN} 4GS 3IS23aINI LIKAOIE f20FiA2yad

(d 2KAfad C/t 2N [wL/ A& aidAatf Ay dzaS F2NI RSY!
M G SFEOK y2RS 2N ySiGg2N] 3INE dzLI® 6¢cKSasS TFTA

5. A DNO could also publish information explainingenajove ments in network use factors, as

well as the potential investment projects that underpin any significant charge 1 figure (whilst

FCP or LRIC is stillinuse). Unfortunately it may not be as easy to specify a geneaietempl

the release of thiadditionalinformation as it is for the DN@ide datain EDCM tariff models

and for the other norconfidential data items listed above.
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Annex |- Customer Survey

Summary of the responses to the DCMF MIG Survey on Information Provided by DNOs to
CustomersConnected to EHV Networks and HV Sub Statio(®ctober 2013)

6. There were 81 responses received to the sunide full set of responsespsovided as
AttachmentA.

Question 1. From whom do you receive information about your electricity distribution
chamges?

50
45 43

40 -
35 -
30 -
25 -
20 -
15 -
10 -
5 |

13

Count of Respondents

0 .

DNO Supplier Other

7. ¢CKS F2ftt2Ay3 (FI6fS RSGIFEFATA GKS O02YYSyida

Organisation Type Comments

Generation | getvery little information from anyone on costs

Customer 3rd Party Energy consultant

Customer Mainly getinformation fronSupplier but that is not guaranteed. Have
contacted DNO in the past and can some time getinformation butitis
regular.

Customer Both

Customer Intermediaries Cornwall Energy, Bergen

Customer | download them from the DNO's web site. 1 am not seatm
automatically by the DNO which is why | have not ticked DNO above.

Customer Details on monthly invoice from supplier but also involved in Charging
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Methodology Workshops with the DNO

Customer No one unless | ask

Customer Procurement Consultant/ Bker

Customer Procurement Scotland

Customer web searching WPBebsite

Customer EIC

Generation Electricity Offtaker in monthly electricity sales invoice

8.

Question 2: From whom would you prefer to receive information about your electricity
distribution charges?

70
60 -
2
S 50 -
©
c
o
2 40 -
(3
@
S 30 -
= 24
3
O 20 -
9
10 -
0 = T 1
DNO Supplier Other
¢KS F2ftt2gAy3 (1Fl06fS RSGFEFAfA GKS O2YYSy
Organisation Type | Response
Customer Historically interaction between DNOs and customers (even the largg
ones), has been poor. Direct communication of chargésbe
welcomed at EDCM level where charges can be significant.
Customer we do not always receive information relating to changes and increa
from our supplier
Customer Either
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Customer consultant/ Broker

Customer Procurement Scotland

Generation BOTH!

Other Although no real preference as long as itis accessible and staff are I
to answer questions

Customer EIC

Customer No preference

Question 3: To what extent do you agree that the information you receive about your

electricity distribution charges are useful?

30

25

20

15

10

Count of Respondents

24
22
19
5
. :
Strongly Agree  Agree Neutral Disagree Strongly
Disagree
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Question 4: Do you need any additional information about your electricity distribution
charges?

45

40
35

30 ~

25

20 +

15 ~

Count of Respondents

10 +

5 .

0 -

Yes

Question 4a: What extra information about your electricity distribution charges would it be
useful to receive?

Organisation Type | Response

Customer We would like to receive details of how site specific charges are calcula
(HV and EHV), for instance load flow calculations.

Generation Most of the time we need to chase for the information to the small DNO
Therefore this is basinformation not extrainformation.

Customer how it is made up

Customer Automatic notification to interested parties of changes to the published
Charging Statement rather thdraving to look for them. An-enail
notification with alink to the website would dene.

Generation More stable long term forecasts facilitating estment e solution of the
issue of being charged twice for network access by the DNO and NGC {
units with an output over 100MW.

Custaner Current charging rates by MPAplanned increases and details relating to
planned future increases

Generation | need to understand who provides the information and then receive this
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information in a consistent manner

Customer | would consider any imrmation on our supply and distribution charges t¢
be useful, | currently have no information.

Customer | need to know of any planned charges for the future

Customer Future forecasts to use for budgets

Customer In addition to the information alreade ceived, we would like to have acce
to the model on which our charges are based. This allows us to optimi
our load shape, and to be better able to estimate future years charges |
on currentyears consumption.

Customer Available Capacity, Netwiotoading

Customer 5 year forecast for EDCM charges; new EDCM charges to be made kng
months beforehand (similarto DCP 178 request); An online calculator t
calculate what your charges could be for the locational aspect of the
capacity charge if yoteduce your load level

Customer Analysis of previoud S |usid@eiprofile. What are options to reduce cos
into thefuture?

Customer Information on how the DUOS charges are used for maintenance and a
betteridea of how the charges are generated.

Cusbmer I would like the information to be clearer and easierto find. Atthe mom
| geta link to a website, but there is then a prolonged search to find the
pages, and then there is so much information it's difficult to find the
relevantbits. I'also like to see how the charge is worked esbmetimes
it seems that other local companies are paying much more or much les
no clear explanation about why.

Customer An explanation of what the charges actually mean, and the impact it wil
have onour business

Customer A clearcost brealdown including forecasts for the upcoming years. Itis
difficult to tell if DUOS projects have been successful as we only get thg
and then prices fluctuate.

Customer complete transparency with regards to aaydall component parts of the
charges

Other Often difficult to get confirmation of siteapacitieand when they were
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effective from with the DNO's. The offer little help in understanding how
these charges are made up and the effect to the business.

Qustomer

It is often difficult to wade through large quantities of generic informatio
from DNO's and find the site specific charges and dates that changes W
occur. DNO's should provide the specific charge details to each site, wi
reference to the largr documents

Customer

Althoughiam sure there is further information thati do require i do not
have the time to look in the DNO charges and how they affect my
organisation in any great detail

Customer

The different charges, and when increases apply etalso don't
understand why High frequency sites have a fixed fee which doesn't su
the rest of the business in load management

Customer

We currently have no idea what the DNO charges are as they are not e
on the bill. Oursuppliers provide either Day / Night or energy / non ene
with the DNO charges for a site averaged out over the year. Something
the bill stating 'Energy usdzetween X and Y o'clock attracts network
charges up to <> % higher.', would be an improvement on the current
information even if itdoesn't have the actual cost.

Customer

Specifics of what makes up the charge for our site and how we can con
the charges passed to us from our supplier are correct.

Generation

UoS Statements presently omit the % tariff applied to sade asset MEAV
by each DNO. This info, plus a projection of forthcoming year's % rates
should be included rather in the UoS Statement, fiailing this it should als
be stated in an EHV site's bill.

Customer

1. Better explanations of why charges change significantly from year to
(perhaps if changes are greater than 20%. 2. Projections for future yea
aboutthe likely scale of changé¢like NGET now do).

Other

An ability to calculate them in advance for prospective generatorsi.e. th
EDCM model

Supplier

We do not have access to charging models and cannot forecast EDCM
charges. We only receive B0 & & Q offirlitHargeS. Wevould like to
see charges more transparent and predictable and alonger np&ded
e.g 15 or 27 months?

Customer

Projected future chargeable rates for budgeting purposes.
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Customer

The (forecasted/indicative/final) charging information should alsolagle
available directly to connected parties and according to uniform practice
(e.g. SSE Power Distribution and ENW score high on these criteria, but
Manweb does not).

Generation

Further breakdown of what payment s attributed to, i.e. an explanation
import/export/ estimates/supesredetc.on bill. Pie charts/diagrams woulg
help

Generation

DUOS charging is so complicated it takes an expert to understand it so

publishing tariff tables on the web is not helpful. It would be usefulin sa
January/Fehuary each year to receive aletter saying what the charges v
be for each site forthe coming April to March year.

Customer

The way in which calculations are made and typical forecasts

Customer

At present | only get meter readings and know nothingattdistribution
charges. | long on to my Supplier's website to get readings weekly.

Customer

Clarity that the charges from the DNO are the same agtizges the
supply company are charging. And proper contacts to follow this up fror
the Supply companlyack to the DNO.

Generation

It would be useful to get this at the same time as the offerto connectan
not just a reference to an incomprehensible statement of charges

Generation

The breakdown of charges should be more clear if requested from us. N
extrawork for DN@intil asked of from us.

Customer

Easierto access forecasts for future charges, indicative costs based on
previous usage.

Generation

n/a

Other

A simplified explaation would be useful
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Question 4b: How would this extra information about your electricity distribution charges be
useful (Please choose all that applies)?
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The extra The extra The extra None of the above
information would information would information would applies. But there
enable us to reflect assist our decision  enable usto are other benefits as
on our consumption making on future understand our  specified below.
behaviour connections DUOS charges better

Question 5: In what form would you prefer to see this information?

60
53
50
2]
1<
(]
B 40
o
73
& 30 28
©
° 10 o
B . =
0 | | | mm W
Letter Email DNO Website Supplier Published Other
Website documents
from an
intermediary
website
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9.

The followingtabl&R S Afa GKS O02YYSyia

(o))
<
[atN
(s}
Z
&

Organisation Type

Response

Customer E-mail with link to any downloads on DNO web site

Customer We currently see the charges on our monthly invoice for HHM
Customer ON THE BILL!

Other Modelavailable to download or on request

Customer On Supplier Invoice

Question 6: Do you understand that when and how you use your electricity could affect the

amount of your electricity distribution charges?
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20

10

No Yes
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Question 7: Do you understand that as &DCM customer your electricity distribution
charges will vary dependingn where you chose to locate?

70

60

65

50

40

30

20

Count of Respondents

10

. I

No Yes

Any Other Comments

Organisation Type

Response

Generation

Most of the time we need to chase for the information to the small DNOs.
This DNOs shoulgetin touch with the customers as the main DNOs do.

Customer

RE: Q7 generally, itis not possible to choose where to locate as the vast

majority of sites are already connected and not portable! The notice pe
given for distribution charge changés too short, and does not allow accura
budgeting.

Customer

Personally, | find the charging structure fartoo complicated and no longe
possible to validate. I'm just glad that most of our sites have site specific
charging.

Customer

Our preferencevould be for prices to be fixed for 12 months rather than
being amended for the second half of the year which | have seen in past.
also see that there is some pressure on DNOs to publish their charges 1§
months prior to implementation rather than the o@nt shorter cycle. This
would provide some benefit to us in that we could establish budgets earli
and so we are relatively supportive of this idea although not at the expen
a sixmonth revision within the year.
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Customer

Re questior Locationsfixed for a manufacturing site such as ourselves.
What other options are open for: Casiductions Increaseefficiencies
Highereliability.

Customer

NA

Customer

| am pleased that we have the opportunity to have greater clarity in our
charging as thiwill allow us to better manage energy costs and consumpt

Customer

It would be useful if availability charges (agreed kVA) are shown on ecoe
Also, reactive power charging to too complication for suppliers billing sys
as the moment this is depite the fact | have seen a new modification for 6
meter channels (active export with reactive import and reactive export) a
(active import with reactive import and reactive export), design for export
import suppliers to charge reactive properly. &rsuppliers struggle with 4
channels | doubt this will properly be passed through.

Customer

The TRIAD charges are the ones that are very opaque, as they are deter
retrospectively.

Customer

Most of our HV bills still just show blended Day and nigtes without the
DNO charges being made explicit. We are movingto '‘energy'and 'non e
charges. We have no day to day working relationship with the DNOs angq
would rarely if ever visit their websites. All queries would start via the
suppliers astteir name and number appear on the bill the site staff see.

Customer

The cost of our electricity was charged according to when itwas used an
specified in our HH invoice through red, amber and green charges. Giverj
these categories are no longer itésed in our invoice, does this mean that 4
flat charge is applied regardless of when we consume energy. If so, doeg
mean that there is no benefit to us avoiding consuming energy during the
period?

Customer

We are currently in the process of appe®y a change as we are being
classified as CDCMrather EDCM, this is with Ofgem for consideration. T
DUoS price impact for the change is significant

Customer

We are strongly against locational signals for all distribution and transmig
charges. Weannot relocate and we certainly cannot be responsible for o
parties ceasing to connect which probably has the most adverse effect of
charges. There is only one time that we have a choice about where we |
and that is at the time we initiate@nnection. Once we have a connectiof
it would typically stay in place for at least 40 years. Why are locational si
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important after the initial connection is made.

Supplier This is fine; but maybe you could give credits if we located ourselegs in
area of low usage rather than penalising us for locating in areas of high u

Customer Sites with both CDCM and ECDM connections are disadvantaged as can
have a site capacity, instead need to have both a 11kV and 33kV capacit
are thereforepaying higher charges than having sites in only one
methodology.

Generation Explanatory notes/books with the distribution charges would be beneficia
held a seminarin 2012 in Glasgow on Distribution Charges which was hg
I would recommend repdang this for their clients.

Generation I would be very interested in ameeting or seminar to explain DUoS charg

Customer New to this role and would appreciate knowing more about how distributi
charges affect amount paid

Generation We are an electricity generator and we only consume electricity when off
for maintenance.

Customer We desire to remain an EDCM customer, we do not believe that we shou

a CDCM customer
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Survey on Information Provided By Electricity Distributi@ompanies to Extradigh Voltage
(EHV) Designated Sit¢slovember 2014)

This survey was conducted in November 2014 and there were 30 responses received.

Q4: Customer Type

Answered: 28  Skipped: 2

Demand

Generation

Mixed
Generation a...

0% 10% 20% 30% 40% 50% 60% T0% B0% 0% 100%

Powered by % SurveymMonkey

Q5: If you are a generator, what is your generation type?

Answered: 19 Skipped: 11

Intermittent
{e.g. wind,...

Hon-Intermitten
t (e.g. gas,...

Other (please
specify)

0% 10% 20% 30% 40% 50% 60% 0% B0% 90% 100%
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Q6: If you have a generator, on site is this used to off-set your demand or
for export purposes?

Answered: 18  Skipped: 12

0Off-set demand

Export purposes

Both

0%  10% 20% 30% 40% S0% 60% T0% B0% 90% 100%

Powered by % SurveyMonkey

Q7: Are you aware of the EDCM?

Answered: 28  Skipped: 2

0% 10% 20% 30% 40% 50% 60% T0% B0% 0% 100%

Powered by % SurveyMonkey
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Q8: How significant are electricity costs in relation to the total costs of
your business?

Answered: 28  Skipped: 2

Hot significant

Slightly
significant

Significant

Highly
significant

0% 10% 20% 30% 40% S0% 60% T0% B80% 90% 100%

Powered by % SurveyMonkey

Q9: Are you aware of electricity distribution charges as an element of
your overall electricity costs?

Answered: 28  Skipped: 2

0% 10% 20% 30% 40% 50% 60% T0% B0% 0% 100%

Powered by % SurveyMonkey
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Q10: Do your electricity bills set out distribution charges separately from
other items, such as energy charges?

Answered: 28  Skipped: 2

0% 10% 20% 30% 40% 50% 60% T0% B0% 0% 100%

Powered by % SurveyMonkey

Q11: If so, are the various elements of the distribution charges (capacity
charges, super-red unit charges, etc.) set out separately?

Answered: 25  Skipped: 5
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Powered by % SurveyMonkey
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Q12: Do you have enough information to allow you to manage the
distribution charge element of your electricity bill?

Answered: 26  Skipped: 4
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Powered by % SurveyMonkey

Q13: QUESTION 1: Are you aware of the super-red time period applicable
to your site(s)?

Answered: 23 Skipped: 7
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Powered by % SurveyMonkey
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Q14: QUESTION 2: As an EDCM customer do you feel that this has
incentivised you to change your profile of usage away from the super-red
periOd? Answered: 22 Skipped: &
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