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1 Executive summary

This pre-consultation document discusses the consequential charging changes
associated with CUSC amendment proposals: CAP161 (System Operator Release of
Short-term Entry Rights); CAP162 (Entry Overrun; CAP163 (Entry Capacity Sharing);
and CAP164 (Connect and Manage).

The document has been published on the National Grid charging website at the
following address:

http://www.nationalgrid.com/uk/Electricity/Charges/modifications/uscmc/

National Grid has already consulted on the rationale and options for ‘local’ charging
arrangements (GB ECM-11) and on alternative arrangements for recovering the
‘Residual’ (GB ECM-13). These consultations can be found on the National Grid
website.

To facilitate industry involvement in development of the charging proposals, the
CUSC Working Groups were jointly tasked with investigating the consequential
charging issues, which included the determination of a zonal methodology. This
report summarises the discussion in the Working Groups and presents initial
proposals for comment.

The System Operator (SO) Release of Short-term Entry Capacity proposal is based
on pay as bid auctions held at 5 weeks ahead for a weekly block of access and 2
days ahead for a daily block of access. In addition, the Working Group is considering
an alternative, Commercial Limited Duration TEC (CLDTEC), which is a more flexible
form of Limited Duration TEC (LDTEC). The major difference between LDTEC and
CLDTEC, with respect to charging, is that the LDTEC charge is based on TNUoS,
whereas the CLDTEC charge would be based on the forecast increased operational
costs.

The Overrun proposal would allow generators to exceed their access holding, with
the charge for the Overrun linked to the additional operational costs incurred. The
Working Groups have discussed three different potential charging methodologies:

o Simple, historical analysis to derive a relationship between average
historical constraint costs by zone and historical GB wide charges to
give an annual scalar (normalised tariff), which would be multiplied by
the actual GB wide charge in an active constraint period to establish a
period specific zonal Overrun tariff; or

o Cost Recovery, ex post analysis of operational costs to derive a specific
zonal Overrun tariff; or

o Marginal, a period specific Overrun tariff that reflects the locational
marginal price of access in real time

The Simple and Cost recovery models use the same data and provide a tariff for
each zone that is average (cost / volume). They differ in how much they rely on
historical rather than actual data. The fundamental difference between these and the
Marginal methodology is that the tariff in the Marginal methodology is based on the
incremental rather than average cost.
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The Working Groups have developed the principles of each methodology and
discussed how each could work in practice. This report summarises the discussions
of the Working Groups on each of the models.

For Sharing, the Working Groups have investigated methods of implementing zonal
sharing arrangements, whilst mitigating the potential increase in costs. Given the
increased utilisation of the system with sharing, it is expected that operational costs
would increase. Analysis has indicated zonal 1:1 sharing on even small zones could
be extremely expensive. The Working Groups are now considering alternative
proposals for managing the potential increase in costs, by either mitigating the cost
by use of an exchange rate (other than 1:1) or by targeting the costs. The main
charging implication for Sharing is likely to be the cost of applying for a nodal
exchange rate (assuming this approach results in lower socialised costs compared to
sharing on a zonal basis).

For Connect and Manage, the original proposal is that Users would be charged the
existing long term charge (TNUo0S). Working Group 1 has discussed the option of
amending certain aspects of the charging methodology and revenue flows to ring-
fence some of this charge to offset the expected increase in BSU0S. Whilst some
aspects of this may be outside the charging methodology itself, the Working Group is
keen to gather industry views on such an approach.

With all of the proposals, any application / notification fee would be cost reflective, as
per the current charging methodology. Where a process involves Transmission
Owners (TOs) this may have a further consequential impact on the TO statement of
charges. Fees would only be charged where the cost of administering them was
minimal with respect to the actual costs i.e. proportionate.

Respondents are welcome to comment on any of the areas of charging highlighted in
this report. The Working Groups have included a feedback table in Appendix 1 which
requests feedback on a number of questions. Responses will be used to further
develop proposals with the Working Groups.

Following this pre-consultation, National Grid will discuss the responses with the
Working Groups and intends to publish a minded to letter or a final consultation (as
appropriate and depending on the particular implementation timescales), at the same
time as the Company consultation on the proposed CUSC amendments.

Responses to this pre consultation are requested no later than 14"™ November 2008,
sent to patrick.hynes@uk.ngrid.com
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2 Introduction

National Grid is obliged under its Transmission Licence:

(1) to make revisions to the Charging Statements in order that the information set
out in the statements shall continue to be accurate in all material respects;

(i) to keep the Use of System charging methodology at all times under review;

(iii) to make such modifications of the Use of System charging methodology as
may be requisite for the purpose of better achieving the relevant objectives,
which are:

(@) to facilitate effective competition in the generation and supply of
electricity and (so far as is consistent therewith) to facilitate
competition in the sale, distribution and purchase of electricity;

(b) to result in charges which reflect, as far as reasonably practicable, the
costs (excluding any payments between transmission licensees which
are made under and in accordance with the STC) incurred by
transmission licensees in their transmission businesses; and

(© that, so far as is consistent with sub-paragraphs (a) and (b), the Use
of System charging methodology, as far as is reasonably practicable,
properly takes account of the developments in transmission licensees’
transmission businesses.

Before making a modification to the Use of System charging methodology, National
Grid is also required by the Transmission Licence to consult with CUSC Users on the
proposed modification and allow them a period of not less than 28 days within which
to make written representations.

The purpose of this pre-consultation document is to set out the options available for
National Grid’s proposal to modify the Statement of the Use of System Charging
Methodology to account for the proposed CUSC amendments CAP 161, 162, 163
and 164, and invites views on the various options presented.

The responses to this consultation will be used to further inform and enable National
Grid and the Working Groups to efficiently develop the proposals and carry out an
assessment against the relevant charging objectives.

3 Background

3.1  Transmission Access Review (TAR)

National Grid presented a suite of CUSC Amendment Proposals to the CUSC
Amendments Panel meeting on Friday 25" April, 2008. Subsequently, the Panel
recommended that three Working Groups were established. National Grid also
presented these proposals to the Transmission Charging Methodologies Forum,
TCMF, meeting on 29" April 2008 and agreed to develop the consequential charging
changes within these Working Groups. This approach ensures the charging and
CUSC arrangements would be as consistent. The original CUSC proposals and their
associated Working Group consultations can be viewed on the National Grid
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website!. The Working Group consultations for CAP161 to CAP164 close on 31°
October 2008.

In summary the full suite of proposed original CUSC amendments are:

CAP161: System Operator Release of Short-term Entry Rights proposes
that National Grid can release additional entry rights to generators in
operational timescales through an auction process when National Grid
believes that the price being offered is more than the forecast increase in
operational cost. To a certain extent this is National Grid facilitating a trade
between market participants as well as releasing spare capacity;

CAP162: Entry Overrun proposes to create a commercial mechanism for
dealing with a generator’s export over and above its total entry access holding
in any settlement period. The commercial mechanism would be assessed
against the relevant charging objectives;

CAP163: Entry Capacity Sharing proposes to introduce a zonal access
product, allowing generators to connect to the GB transmission system
without wider system access rights and facilitate intra-zonal access sharing
between generators on a 1:1 basis;

CAP164: Connect and Manage proposes that generators who wish to
connect to the transmission system should have a fixed date for receiving
TEC. The ‘TEC effective date’ being the latter of the completion of “local”
transmission works or an agreed fixed lead time;

CAP165: Finite Long-term Entry Rights proposes the introduction of
temporally defined finite long-term entry access rights and associated User
commitment; and

CAP166: Long-term Entry Capacity Auctions proposes that long-term
entry access rights to the GB transmission system would be allocated by
auctions on a zonal basis, released in annual blocks.

Working Group 1 was established to consider CUSC Amendment Proposals
CAP161, 162, 163 and 164; Working Group 2 was established to consider CUSC
Amendment Proposals CAP165 and 166. Working Group 3 was established as a
sub-group responsible for assisting Working Groups 1 and 2 in evaluating the
enabling elements common to all the amendments, mainly local applications and
charging arrangements, residual charging arrangements and the zonal definition
process.

It is envisaged that the revenues associated with short term access under CAP161
and CAP162 will be passed through BSUo0S as a negative cost. The work done to
date has suggested that the operational costs of CAP163 will be significant under a
zonal regime, the Working Group is therefore investigating nodal options that avoid
additional BSUoS costs or revenues through the use of nodal exchange rates.
Implicitly under CAP164 additional costs are socialised through BSUo0S. The Working

1

http://www.nationalgrid.com/uk/Electricity/Codes/systemcode/amendments/currenta
mendmentproposals/
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Groups have discussed alternative revenue flows, such as diverting TNUoS
revenues into BSUOS to offset the likely increase in BSU0S. More information on the
revenue flows is available in the appropriate Working Group reports.

Explicit incentivisation arrangements may be developed for the amendment
proposals or incentivisation may be integral to the Balancing Services Incentive
Scheme (BSIS). Discussion on incentives will be taken forward with the industry
within a framework agreed with Ofgem at a later stage. The Working Group
acknowledged that appropriate SO incentivisation is an important issue for a number
of proposals.

In order to utilise short term access products, Users are required to have a local
connection®’. The charging arrangements for this local connection have been
consulted upon and a Conclusions Report® has been submitted to Ofgem. Ofgem is
currently undertaking an Impact Assessment on the local charging proposals.
Therefore this consultation does not cover the changing arrangements for local
assets.

National Grid has worked with Working Group 3 to review the implications of short
term access arrangements on charging of the residual. The residual chargin%
consultation is currently out to consultaton as GBECM13* (closing date 4'
December 2008)

4 CAP161 SO release of Short-term entry access

CAP161 original has been developed by the Working Group 1 as a 5 week ahead
auction and a 2 day ahead auction. The detailed process and timescales for these
auctions is described in the CAP161 Working Group consultation report.

The 5 week ahead auction would require Users to submit bids to National Grid for
access in a pre- defined zone. This will include: zone (number of a pre-defined zone),
a capacity (MW), a minimum capacity (MW, optional), a bid price (E/MW) and a
Buyback price (E/MW, optional). Once a bid is submitted, the User is committed
assuming National Grid accepts the bid. National Grid will process all requests as in
accordance with a methodology statement, SO Release Methodology Statement,’
and confirm to each User the outcome the following week. The assessment period is
16:00 Wednesday to 16:00 the following Wednesday.

The 2 day ahead auction is similar to the 5 week ahead process. This would require
Users to submit bids to National Grid for access in a pre- defined zone. This will
include: zone (number of a pre-defined zone), a capacity (MW), a minimum capacity
(MW, optional), a bid price (E/MW) and a Buyback price (E/MW, optional). Once a bid
is submitted, the User is committed assuming National Grid accepts the bid. National
Grid will process all requests in accordance with the SO Release Methodology
Statement, and confirm to each User as soon a possible after processing the bid, but
before 16:00hrs on the assessment day. The assessment period is 10:00 hrs 2 days
ahead of the requested day to 16:00 hrs the same day.

2 Note for definition of local connection is expette be slightly different in CAP164, Charging
Arrangements GB ECM11,and also under local conaestior CAPs 161 to 163.
3http://www.nationalgrid.com/NR/rdonlyres/27F920CAT3-4D91-A3D1-
701E909BDAFB/28281/GBECM11ConcReport_final HR.pdf

* http://www.nationalgrid.com/uk/Electricity/Chargesidifications/uscmc/

® The governance of this statement has yet to leisied.
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The Working Groups are also discussing an alternative called CLDTEC which has a
number of fundamental differences to the original proposal. A generator will apply for
CLDTEC from 7 weeks ahead until the end of the financial year, with a maximum
volume; a duration (between 7 weeks and the end of the financial year); and a
maximum weekly price. National Grid will offer the maximum MW in every week
applied for, so long as the cost per MW does not exceed the maximum price per MW
weekly cap. The offer must be accepted in full by the generator.

CLDTEC is designed to enable a generator to gain short term TEC in situations
where there may be potential constraints on the system. National Grid will assess
the potential constraints during the application period and will advise a price in the
offer (aggregated over all weeks, with weeks that exceed the maximum weekly price
excluded). The generator then has 24 hours to assess the viability of the product
against the traded markets and accept the offer before it expires.

Original

Both the 5 week ahead and 2 day ahead auctions are pay as bid. Therefore National
Grid would not be calculating a charge or tariff. Payment, credit and security for SO
Release will be detailed in the CUSC.

Depending on the size and topology of the zones, zonal access is more expensive to
accommodate than nodal access. This is because a change in one generator will not
have the same magnitude of effect on a critical boundary restriction as a same
change in another generator located elsewhere in the same zone. Catering for all the
possible transfers within a zone would result in either additional assets or higher
operational cost.

G Boundary Z

-
A
Critical A has a 60% effect
k fault Z ' B has a 20% effect
Overload Z

For example, if node A is 60 % effective for critical fault Z on Overload Z, and node B
is only 20 % effective (because it is more remote), then sharing from node B to node
A would increase the impact on boundary Z by a factor of 3 e.g. an additional 200MW
at B causes a 20MW flow on overload Z, whereas an additional 200MW at A causes
a 60MW flow on overload Z. The increased flow would increase the cost of resolving
the constraint
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For relatively small volumes it is reasonable to assume the effect is linear. In
practice, the system is much more complex and there are many possible faults
(contingencies) that each have to be secured; also many constraints are voltage and
stability constrained rather than thermal as above (i.e. not linear).

This area has been examined by Working Group 3. The Working Group has
investigated ways of limiting potential costs e.g. by having smaller zones or by
adopting nodal transfer rates. In the example above, smaller zones would preclude
the transfer from A to B; and a nodal transfer rate of 3:1 B to A would maintain the
flow as cost neutral. Note the reverse transfer rate of 1:3 would not be valid as all
credible faults need to be examined. Under these mitigation approaches there would
be no additional cost and therefore no charging implications.

If a zonal approach is taken forward then the existence of additional costs, or risk of
additional costs, would limit the volume of SO release. However, providing that the
SO takes the risk and factors into consideration during the bid acceptance [process
there should not be a significant increase in costs for end users. Clearly the issue of
SO incentivisation is critical to managing SO behaviour in releasing additional
capacity.

Alternatives

Commercial Limited Duration Transmission Entry Capa city, CLDTEC

For CLDTEC, National Grid is required to forecast the price of operating the system
with an increased capacity of generating plant in a particular zone/node. It is
proposed that this forecast then becomes the price. In forecasting, National Grid will
include risk factors, such as risk of plant failing, risk of generation changing Grid
Code OC2 submissions, and risk of bid and offers prices changing. The aggregated
weekly forecast cost becomes the price of the offer to the applicant.

Therefore the price for CLDTEC is a forecast short run marginal cost, the calculation
of which is subjective and difficult to audit. However, when presented with the offer,
the applicant is not committed to payment and will only accept if it is economic for the
User to do so. It should be noted that if CAP 162 (Overrun) is approved the applicant
would have the option of overrunning instead if they felt that National Grid had
overestimated the likely costs.

The Working Group agreed that LDTEC and SSTEC should not be removed from the
CUSC as part of this proposal. Therefore users will choose as to whether to apply for
LDTEC, SSTEC or CLDTEC based on a commercial assessment of each option.

Nodal model

Working Group 3 has also been discussing the use of nodal exchange rates rather
than zones. The implication for SO release is that when access is granted, it would
be specific to a node rather than a zone. This removes some of the risk associated
with releasing access so should enable more access to be released. However, it
could make the product less flexible for Users.

In terms of charging and SO Release, use of a nodal exchange rate limits some of
the additional risk associated with sharing access, subject to the accuracy of the
exchange rate, and thus removes the need for an additional charge.

Applications fees

The initial proposal is that there will not be an application fee for the auction process.
The costs of running the auction and assessment process will be recovered through
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the bid and general SO recovery. This is similar to long term access applications
where the fee is offset against the TNUoS charges or repaid on commissioning. Not
charging an application fee also appears consistent with a process where the bids
are firm on submission.

In the case of CLDTEC, National Grid believes that the process is sufficiently
different that (a User may refuse an application offer) a fee is appropriate. National
Grid intends to initially charge CLDTEC applications at the same rate as LDTEC,
Table A section 14 of the Statement of Use of System Charges. Following a number
of applications, National Grid would review the application costs that were involved
and amend the statement if required. This is in accordance with the existing Use of
System Charging Methodology that requires application fees to be cost reflective.

Early implementation

If a form of SO Release was implemented prior to April 2010 it is unlikely that the
residual charging arrangements could have been implemented. Whilst not yet
discussed at the Working Group, under this interim period, when assessing the
auction bids or making an offer for CLDTEC, National Grid would expect to add a
contribution to the ‘residual’ on to the forecast increase in operational costs.

This would ensure parties who were using the system contributed fairly to the
residual recovery element. This also assumes that local charging arrangements
have been implemented (currently envisaged for April 2009).

National Grid welcomes views on this approach and o ther alternative options.

Assessment against relevant objectives

The views below are both National Grid's and the Working Groups. Even though
some of the views are contradictory, they have been included to inform wider industry
debate.

Facilitating competition

Both the 5 week ahead and 2 day ahead auctions would increase competition by
enabling more efficient use of the GB transmission system, especially for generating
plant with low load factors or with variable output. Transparent pay as bid
arrangements enable effective competition.

Some Working Group members felt that CLDTEC would not facilitate effective
competition as it could potentially allow generators to avoid the true costs of access,
these would then have to borne by other generators who had committed to pay for
longer-term access. Other Working Group members believed that CLDTEC would
have similar benefits to the auction model. The maximum weekly bid facilitates
effective competition.

Some Working Group members believed that the optional nature of SO Release,
indeed all of the short term access arrangements, provided additional flexibility and
reduced project risk which would support effective competition. Other Working Group
members felt that the complexities and lack of transparency associated with SO
Release will discourage investment in new generation and lead to increased risk
premiums, thus not facilitate competition.

Cost-reflectivity

Putting aside the local charging and residual issues that have been discussed in
other reports, providing that the SO can reasonably forecast the likely increase in
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costs then SO Release charged as proposed through the bid price or offered price
should be reasonably cost reflective.

As the timescales for the release products moves away from real time: 2 day ahead,
5 week ahead and then CLDTEC; concern was expressed that it would be more
difficult for the SO to forecast the impact on operational costs. This could manifest
itself as either over or under recovery, ultimately passed through BSUoS to the
generality of Users; or alternatively, the SO building in greater risk margins, causing
over recovery or significantly reducing the commercial viability of the product.

Capped buyback arrangements would reduce risks and permit a more accurate
forecast of costs by the SO.

Developments in the transmission business
SO Release will permit more efficient use of the GB transmission system.

Along with consequential changes to the SQSS, SO Release reflects the changes in
the generation market.

Summary

National Grid does not consider there is need to consider additional specific access
charges for SO Release under the charging methodologies over and above the bid
revenue received through the auction process for 5 week ahead and 2 day ahead
products, or the payment of the offer price for CLDTEC.

The requirement to pay as bid for the 5 week ahead and 2 day ahead auctions would
be in the CUSC. The requirement for National Grid to produce a cost reflective offer,
including allowance for risk, for CLDTEC, and for the users to pay the accepted offer
price will be in the charging methodologies.

The above assumes that revised arrangements for local charges and residual
recovery are implemented to ensure that users contribute in a cost reflective manner
to the additional asset costs and contribute in a fair manner to the wider recovery of
the residual.

) CAP162 Entry Access Overrun

CAP162 seeks to create a commercial mechanism for dealing with export above total
entry access capacity holdings, “Entry Overrun”

This would permit Generators to export in excess of their total entry access capacity
holding (currently sum of TEC, LDTEC, STTEC). Export would be capped by “local’
rather than “wider” system capability limits (e.g. CEC and any local transmission
limits as detailed in the bilateral agreement), and subject to continued Grid Code
compliance. The additional volume of entry access used above total entry access
capacity holding would be ‘Entry Overrun’.

It is proposed that the charging arrangements for Entry Overrun would establish
charges related to the cost imposed of accommodating Entry Overrun.

National Grid presented three methodologies for overrun tariff determination to the
Working Group, each having very different characteristics. The methodologies
presented were intended to give the Working Group a full range of options for
charging, ranging from a relatively simple tariff based on historic costs, through to a
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more complex real time locational marginal tariff. These three methodologies:
Simple, Cost Recovery and Marginal are discussed below.

The discussion below assumes revised arrangements for local assets charging and
residual charging.

Application fee

Within the CUSC Overrun would be a right for all Users, subject to limits within their
specific bilateral agreements i.e. limited by Local Capacity Nomination and
Connection Entry Capacity. Therefore it is not envisaged that there would be an
application to Overrun and hence application fees are not applicable. For the
avoidance of doubt, fees would exist for applications of local connections required to
enable Overrun.

Option 1: Simple Methodology
The Working Group has investigated a simple mechanism for establishing Overrun
tariffs (more details on the methodology are set out in Appendix 4).

Analysis of historic data

Initially the Working Group investigated the relationship between constraint costs,
BSUoS and Residual Cash Flow Reallocation (RCRC) in an effort to establish a
reasonable proxy for charging of constraints.

BSUoS was initially chosen as it is the cost of operating the system which is
expected to vary as parties overrun and cause constraints. RCRC was considered as
it theoretically represents the cost of energy balancing. The correlation analysis
between these elements was carried out on a number of timeframes.

The table below shows the result presented to the Working Group:

Timeframe BZSUOS vs. Constraints B?UOS;RCRC vs. Contraints
IR?(R) R? (R)

HH 0.2618 (0.51170) 0.4139 (0.6434)

Daily 0.204 (0.4517) 0.2564 (0.5064)

Weekly 2 x 10-6 (0.0014) 0.0026 (0.0510)

[Monthly 0.0104 (0.1020) 0.0338 (0.1838)

The figure in brackets is the correlation coefficient, R. The table shows that the best
correlation is obtained using HH data (half hourly settlement period) and against
BSUoS — RCRC. For the avoidance of doubt, this analysis was performed on the
total cost in the period, not a MWh equivalent. The correlation on specific constraints
and specific zones would be much less.

Generally, a correlation coefficient of between 0.3 and 0.5 indicates a medium
correlation, greater than 0.5 is large correlation (subject to the data source and the
variables being used). The analysis is intended to compare the option available
rather than to quantify the accuracy of any individual option.

® The coefficient of determination, R?, is the square of the correlation coefficient R
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The maximum correlation scenario is shown below. The data for the correlation
analysis covers the period from April 05 to August 08.

2005/06 - 2008/09 HH Data
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The Working Group also investigated whether a greater correlation could be obtained
if certain data was excluded.

The table below shows the average distribution of constraints over a daily period:

% of constraints by period for 2005/06 to 2008/09
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The correlation analysis was repeated excluding all data between 2230 hrs and 0700
hrs to exclude the period when constraints were below 1 percent of the total. This
showed that the highest correlation R* dropped to 0.35.

The Working Group also then considered the scenario of all periods of zero
constraint removed, this obtained the highest correlation R? of slightly higher than
0.5.

Based on the above results, the Working Group agreed that it would be worthwhile
investigating scalars that could be multiplied against BSUoS — RCRC on a half hourly
basis and that an on / off methodology (‘active switch’) should also be considered
(ON when a constraint is active). This approach relates to the highest correlation
found in the high level data.
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Derivation of scalars and calculation of tariffs

National Grid carried out the process described in Appendix 4 to produce scalars
using historic data on constraints mapped to the indicative constraint zones (provided
in Appendix 5). The proposal is to maintain the scalars as static, updated annually.
The zones in Appendix 5 should be considered as indicative.

The table below presents the zonal charge if BSU0S-RCRC for a particular half hour
was the average price (£0.83/MWh). For the avoidance of doubt this is not the scalar,
but the scalar multiplied by 0.83. Presenting in this manner provides a better
indication of the likely charges when the constrained zone is active. Note, these are
only indicative, produced to illustrate the range of costs. The final calculation may
include other operational costs (Ancillary services and contract data); the working
group will discuss these possible refinements.

Settlement Period
Volume weighted weighted
Import Export Import Export
Zone (E/MWh) (E/MWh) (EIMWh) (E/IMWh)
ORZ1 -77.31 60.01 -87.22 59.22
ORZ 2 -77.31 60.01 -87.22 59.21
ORZ 3 -77.30 57.45 -87.19 55.80
ORZ 4 -43.72 63.69 -46.76 63.20
ORZ5 -77.30 60.43 -87.19 59.62
ORZ 6 -71.96 60.30 -87.19 59.40
ORZ 7 -53.00 65.93 -46.44 66.11
ORZ 8 -53.00 61.47 -46.44 59.97
ORZ 9 -62.69 38.46 -58.09 38.54
ORZ 10 -63.98 38.21 -62.88 37.32
ORZ 11 -22.01 36.53 -22.01 35.28
ORZ 12 -22.01 37.18 -22.01 37.12
ORZ 13 -26.43 40.35 -26.65 40.70
ORZ 14 0.00 36.72 0.00 39.31
ORZ 15 -11.37 41.23 -11.59 52.55
ORZ 16 -22.77 29.67 -23.39 31.73
ORZ 17 0.00 35.63 0.00 38.20
ORZ 18 -42.00 28.55 -42.96 32.79
ORZ 19 -26.55 4551 -26.85 48.79
ORZ 20 -33.33 22.94 -37.77 25.72
ORZ 21 -84.35 102.81 -103.35 102.81
ORZ 22 -15.48 57.96 -15.48 60.34
ORZ 23 -33.80 28.74 -38.44 45.71
ORZ 24 -29.23 135.94 -30.11 129.67

National Grid considered that volume weighting the data is more likely to give a
representative cost as it aligns with charging on a volume basis.

These are the average costs when the constraint is active. Significant over recovery
would occur if these were applied in all periods. The active switch element allows
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these tariffs to be targeted to period when there are active constraints, significantly
improving the cost reflectivity of the methodology, in some cases by an order of
magnitude. The process surrounding the ‘active switch’ is discussed below.

National Grid is interested in respondent’s views a s to whether weighting by
Volume or Settlement Period better facilitates the relevant objectives, and the
rationale.

BSUo0S — RCRC

The Working Group initially investigated using BSU0S as proxy for constraint costs.
The Working Group discussed that rather than the whole operational cost (BSUoS),
the consequences of overrun are more likely to be focused on constraint costs, which
is an element of BSU0S. There was concern that if a particular year, month, week or
settlement period was particularly ‘expensive’ with respect to the average cost then a
model based only on historic BSUoS would not be robust enough.

To remove some of the energy balancing effects the Working Group considered
using BSU0S — RCRC as a better proxy for real time constraints. This was borne out
by the correlation analysis discussed earlier.

It was discussed that a link to real time cost could be provided by normalisation of the
historic costs against historic BSU0oS-RCRC and then multiplying this against the
actual settlement period BSUoS — RCRC. Then it would be possible to publish the
scalars annually, providing Users with a degree of certainty. Other Users could then
be satisfied that tariff had a link to real time costs.

It was agreed that the scalar and normalisation data would be based on three years
worth of data. This period retains a link to ongoing costs and would also capture a
significant range of regular operational occurrences, such as period maintenance. In
practice a simple methodology will never be able to capture ‘one offs’ and such
events may have an impact on the scalars whilst they were in the historic data set
(i.e. happened less than four years ago).

If in any year constraints increased the real-time portion of the calculation would
capture this (BSU0S-RCRC). For example, if the average of BSU0S-RCRC
increased by 10% in a year, indicating an expensive constrain period, the tariffs
would also increase by 10%. This approach provides some stability in the
methodology, but remains reasonably cost reflective.

This process assumes there is linearity and in practice the increase in constraints are
not linear due to spare capacity interaction and the price curve for bids and offers.
However this methodology is characterised as simple. The alternative options deal
with these elements slightly better, but they are more complex and provide less
certainty for Users.

Active Switch

The above methodology was based on the assumption that the charge would only be
active when a constraint in that zone was active. In practice this changes for each
boundary, but could be anywhere up to 25% of the time based on current loadings.
This figure is highly dependent on the number of outages in a year, and the spare
capacity / access allocation on the boundary to begin with. It is also strongly
influenced by the overrun volume. If more parties overrun, operational constraints are
likely to be active for a much greater percentage of the time.
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National Grid has investigated a number of simple mechanisms for notifying parties
of when a zone is active and whether it is import or export. These were discussed
within the Working Group. It is proposed that National Grid would publish a table 2
Business Days after real time indicating if and which tariff was applicable for each
period. This would be based on post event analysis of real time control actions. This
is the same analysis used to drive the historic costs and in the degut process
proposed for the Cost Recovery methodology.

The table below outlines the information that would be published. The X indicates a
period when the overrun tariff is active, and whether it is import or export.

dd/mm/yyyy| Z1 724
[Period | E | E
1 X

2 X

3 X X

..... X
48

Negative prices
As presented above, the zonal costs and active table have been designed to facilitate
negative prices.

The Working Group are interested in industry views as to whether the simple
pricing should include negative prices and if there are any additional factors
that need to be considered.

Simple Methodology as a common default or phased ap  proach

In reviewing the other proposals for Overrun charging, it was recognised that a
default arrangement may be required. It is proposed that the Simple Methodology
could be used as a default. Under this scenario, the scalars would be produced
annually as described above, but an active table would only be published when in a
default period. There would be a separate notification system to notify parties that
default arrangements were expected, started and finished. The Working Group
considered that the Simple Methodology proposed would be a better default
approach that a simple multiple of TNU0S.

Much of the post event analysis is already undertaken by National Grid, so the
additional workload would mainly be limited to the production of the active table when
in a defaulting period, any ongoing auditing, and annually producing the scalars. The
scalar information may also be useful information to the market as to the trends in
locational costs.

The CUSC process for Overrun (and 2 day ahead SO Release) are proposed with
daily payment. Implementation of either of these two options with daily payment is
extremely unlikely to be available before April 2010. The Working Group may
consider the implications of implementing these amendments with weekly payment.

The Working Group also considered that if the implementation timescales for the
other Overrun methodologies was beyond April 2010, or there were problems during
development, that the Simple Methodology may be a reasonable temporary
methodology.
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The Working Group would welcome Industry view on th e use of the Simple
Methodology as a default and/ or temporary mechanis ~ m.

Option 2: Cost Recovery Methodology
National Grid currently ‘deguts’ all costs in the control room. This process was
designed as a BSIS management tool, identifying where cost has been incurred so
that they can be effectively managed.

Under Overrun Cost Recovery methodology costs identified from specific control
room actions for managing Overrun (not all constraint costs) would be attributed to
zones, and then overrunning generators in those zones would share the overrun
cost. This would enable National Grid to publish a cost per zone per MWh of overrun.

A very simple example would be: if in a zone there has been a 100MW overrun, and
constraint around that zone has cost £30k, for a 50MW overload, the charge for that
zone would be £30k (E300/MW) i.e. all of the cost has been driven by overrun. If the
constraint volume was greater than the volume of overload, then overrunning parties
would only be exposed to a proportion of the costs. For example, if there has been a
100MW overrun, and constraints around that zone cost £30k for a 150MW overload,
the overrun parties would be pay two thirds of the cost i.e. £200/MWh.

The principles of the methodology discussed and agreed with the Working Group
are:

1. Overrun charges will apply to all parties who overrun, either by self despatch
or following a bid or offer.

2. Balancing actions caused as a consequence of an active constraint will be
included in the calculation of overrun charges.

3. Overrun charges will be based on metered output, modified by emergency
instructions, bids in export zones and offers in import zones.

4. Information imbalance is a wider issue and so is not targeted by overrun
charges.

5. Existing customers will be held whole to costs, i.e. there will be no change to
BSUo0S charges as a result of a party overrunning.

6. Balancing actions not caused by a constraint are not included in overrun
charges.

7. All actions taken by National Grid to manage a constraint are included in
overrun charges, not just BM actions.

8. If negative, overrun charging in import zones is adopted, then overrunning
parties will receive as close an approximation to costs avoided as a result of
them overrunning as can be reasonably estimated.

9. Energy balancing does not form part of overrun costs, and so when assessing
overrun costs market length is assumed to be the same with or without the
overrunning parties.

Simplistically, the methodology divides a cost by a volume; therefore the Working
Group has also referred to this methodology as ‘average’.

The detail of this methodology applied to an exporting group is covered in Appendix
2. This also presents several examples of applying this methodology in practice.

Process and timescales

Similar to the Simple Methodology, the proposal is that National Grid would publish
the zonal prices 2 Business Days after real time. Users would then be able to
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calculate their exposure. All calculations to derive the costs are performed on
operational metering. If settlement metering was to be used this would delay the
process until after the BSC settlement ‘Il run’, which is 5 Business Days after real
time. The final charge would be derived from metered data from the Settlement Final
settlement run, however the tariffs would not be recalculated (they remain based on
operational data).

National Grid has evolved this methodology over a number of years; whilst the
system and processes largely exist they are not designed to be robust. There may
need to be some development to ‘productionalise’ elements of the process and
existing systems to ensure a 2 day delivery of tariffs with reasonable robustness and
reliability. However the current process and systems could be used on
implementation.

The same daily settlement issues exist with all of the overrun methodologies; this is
likely to be the key constraint on implementation date. For an implementation date
earlier than April 2010 weekly rather than daily settlement would need to be
considered.

Negative pricing

The basic model used by National Grid deguts operational costs incurred, not the
avoided costs (what might have happened). Calculation of a negative price, what the
cost should have been if the party had not overrun, would be a new area of the
methodology.

The Working Group discussed the practicalities of calculating negative charges under
the Cost recovery model. The three variants were considered:

A. Do nothing. The benefit that the overrunning generator provides to the
system is socialised, resulting in lower BSUoS costs and thus lower costs to
the end customer. Noting that this does not uphold principle 5.

B. Give the generator a payment, or negative overrun charge, based on the bid
and offer prices available within and without the constraint. This will not
accurately reflect the value of the benefit in all situations, but does allow a
process based methodology for calculating the benefit.

C. Give the generator a payment accurately reflecting the costs avoided as a
result of the generator overrunning. This would require a post event analysis
of all National Grid’s actions and an assessment of what actions National Grid
would have taken had the generator not been overrunning. This analysis
would need to take account of all system issues and generator dynamics, and
consider all costs and options available to National Grid. This is likely to be a
very labour intensive and subjective process open to challenge and debate.

These are discussed in Appendix 3. A detailed process was considered for variant B.
The Working Group agreed not to include negative tariffs in the Costs Recovery
Methodology due to the disproportionate costs of producing them and high degree of
subjectivity involved.

The Working Group is interested whether respondents believe the Cost

Recovery Methodology should included negative price s as discussed in
Appendix 3, and if so, which variant should be used
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Option 3: Marginal Methodology

The marginal costing methodology varies significantly from the other models in a
number of respects. The main differences are that it calculates and publishes results
very close to real time, it is fully automated and therefore largely objective, and it
produces marginal rather than average tariffs.

Under the Marginal Methodology the tariff reflects the Short Run Marginal Costs of
access i.e. if there are no constraints on the system the cost of access would be
zero over the whole system. Full locational marginal pricing also takes account of
transmission losses but these are ignored in this methodology. When a constraint
becomes active, the price on either side of the constraint diverges by the difference
in cost of useable marginal generation each side of the constraint boundary. The cost
of resolving the constraint takes account of the bid offer spread across the
constrained boundary and the ‘effectiveness’ of taking an action.

For example if unit A was 50% effective on a boundary, and the price of resolving the
constraint £X/MWh (bid offer spread between A and the replacement plant), the tariff
would be based on £2*X/MWh.

Within the marginal model, as with TNUOS, the reference node or hub is an important
factor in determining the absolute tariff price. The model also produces negative
prices, so in the same example if the constraint was an import rather than an export
constraint the price would also be based on negative 2*X/MWh.

Therefore the nodal tariff is based on the actual cost or benefit of accommodating
another MW of generation. This tariff is calculated on a nodal basis, but can be
aggregated into zones, similar to the aggregation in the Transport and Tariff model
for TNUoOS zones. A nodal tariff would inherently be more costs reflective, but
possibly less stable. The zonal model would introduce some approximations, and
possibly gaming opportunities, particularly for intra zonal constraints, but would be
more stable.

National Grid is interested in respondents views on whether the Marginal
Methodology should produce zonal or a nodal Overrun tariffs.

The Working Group discussed the issue of over recovery normally associated with
marginal based pricing models. National Grid explained that as the model produces
positive and negative prices that it was equally likely that the model could create an
under recovery. In the case of under recovery, the tariff is set on the cheapest
generator (the next MW available), when parties are overrunning this will be a
cheaper cost than if they were not overrunning. If many parties are overrunning in an
importing zones the price would be expected to fall, eventually to the point where the
import constraint, and thus the differential location marginal price was zero (or the
same as the adjacent zone)

The reverse is true for an exporting group, as more parties export the cost of the
marginal unit increases and the tariff increases accordingly. This could create an
over recovery, subject to what is happening at the same time in importing zones. If
parties react to high overrun costs by switching off, the overrun price will decrease to
the point where the costs balance with what parties are willing to pay for access at
that time.

Demonstration model
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National Grid produced a demonstration model which was presented and discussed
with the Working Group. The model is available on National Grid website’. Contact
Patrick Hynes [Patrick.hynes@uk.ngrid.com] if you have any queries regarding the
model.

Timescales and IS

It is recognised that under the marginal model, as it can be automated, tariffs can be
produced and published very close to real time. Prompt pricing will allow Users to
efficiently react to changing real time conditions, subject to Grid Code requirement on
Physical Notifications.

The development of the tools to produce marginal prices is unlikely to be available by
April 2010. Therefore National Grid and the Working Group will be considering other
temporary measures should Marginal Methodology be taken forward as the long term
solution. This may be a much simpler calculation of marginal prices, but off line and
ex post (+2 business days), or use of either the Simple or Cost Recovery
Methodologies.

The Marginal Methodology can be applied equally to entry and exit, the exit price is
the negative of the entry price at any node. In the CUSC amendments currently
proposed, demand rights have not been addressed; however the symmetry in the
model easily lends itself to exit pricing in the future.

Overrun - Investment in the transmission system

A Marginal Methodology for short term tariffs is consistent with marginal pricing in the
long term. Permitting Users to Overrun and exposing them to the marginal prices
encourages them to make efficient decisions on whether to opt for long term access
rights or operate based on short term rights.

The Cost Recovery and Simple Methodologies produce average prices. When
exposed to a short term average and a long term marginal price Users are not able to
arbitrage efficiently between long term and short term access. An inappropriate
balance, in either direction, between long term and short term signals may encourage
a User to opt for a sub optimal option balance of long term and short term access
holding. Absolute charges are only one of many factors that a generator considers
when determining the level of firm access.

Many members of the Working Group acknowledged some benefit of overrun, but
indicated that financially firm access at a stable long term price is very much more
attractive for generators than being exposed to more volatile short term prices, along
with no compensation for the total withdrawal of access.

Summary of overrun options
The table below has been produced by the Working Group to summarise each
options currently being considered by the Working Group and National Grid.

Characteristics \ | 1) Simple 2) Cost Recovery 3) Marginal
model
Overview Annually published | Additional costs as a | LMP based on

zonal scalar, charge | result of overrun are | Balancing Mechanism
calculated by scalar | identified expost and | costs. The LMP would
multiplied by (BSUoS - | targeted to zones on | be derived from BM
RCRC). This combines | a rule based | submission data and

" http://www.nationalgrid.com/uk/Electricity/Codegssemcode/workingstandinggroups/wg161-164/
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both a real time and
locational signal.
Relatively low risk for
April 2010.

Tariff applicable when
National Grid indicates

zonal constraint is
active, resolution
hour.

Notification of active
zones D+2 (comes from
cost recovery
methodology process)

methodology.

real time conditions,
calculated and
published shortly after
real time. This
represents the cost of
accommodating a
further MW of overrun
i.e. the marginal.

Participation

All generation who require rights to transmission system.
Demand has assumed LT rights.

Additional The scalar is | Process currently | Does not include

features established using | existing in National | dynamics, at gate
historic constraint | Grid, although rules | closure units are
analysis data (derived | could be changed | assumed to be able to
from option 2): zonal | e.g. treatment of | respond — price reflects
average cost over 3 | headroom. Exact | real time cost.
years of constraints /| methodology to be | Ancillary services and
Average (BSUoS - | consulted on and | contract costs (e.g.
RCRCQC). published. Intertrip costs) could be
Because the | Ancillary service | incorporated into the
methodology is historic | costs and contract | LMP optimisation so
cost costs it can include | costs(e.g. Intertrip | that it better reflected
audited ancillary service | costs  could be | the option available in
and contract costs (e.g. | included if , as in | the LMP program. The
Intertrip costs. optionl, although the | marginal price would
The simple | cost would be based | be the cheapest option
methodology is also | on an estimate due | available.
being considered as a | to the timescales of
default and potentially | audited data.
interim methodology.

Treatment of | Only Emergency Instructions, Els, confer access rights.

offers and bids

Generation above firm access rights for all other reasons face overrun
charges (Offers, Ancillary services, PGBTSs etc.)
BM bid volumes are ‘corrected’ i.e. parties who overrun have no right to

compensation.

Zonal / nodal

Zonal or nodal

Zonal, based on fixed
published zones.

If a nodal regime was
implemented these
predefined zones could
still be applied (similar
to TNUo0S
methodology).

Zonal or nodal.
Calculation is based
on constraint
boundaries and
mapped to zones
post event. Nodal
prices would be
more precise based
on the original
constraints with out
the mapping
(actually variable
zones that reflect the
active constraints)

Zonal or nodal.

The fundamental
calculation would be
nodal and aggregated
in to defined zones.
Could be mapped to
any zones or derive
zones through price
differentials.

Applicability  of | Annual scalar based on | ¥ hour price, applied | %2 hour price, applied
tariff previous rolling 3 years | half hourly half hourly

costs, applied half

hourly.
Pricing Ex ante scalar, | Ex post Ex post,
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multiplied by (BSUoS —
RCRC) ex post.

Publish prices

Scalar, is publish in
January for charges
starting in April

Active zones published
2 WDs later

2 WDs days later

Published close to real
time e.g. within 1 hour
of period end.

Negative pricing

All three options can incorporate negative pricing.
The complexity incorporating negative prices and accuracy of varies with

each modal
Scalars could | Original is cost | Hub fixed to LT
differentiated between | recovery only, so no | reference price for that
import and export thus | negative price — | year, implicit negative
produce negative | investigating prices.
prices. The constraint | negative price.
switch on | Production of
notification(D+2) would | negative prices
indicated if it was import | would increase the
of export complexity of the
process and
increases the
subjectivity..

Publish volumes
used

As soon as possible after event

Settlement Settlement in BSU0S timescales, security for 28 days
Derivatives 1.2) Could update more | Original concept | Work around for early
frequently — although | based on existing | implementation would
sample size needs to | National Grid | be  mainly  manual
be relativity large given | internal processes. | processes, so results
nature of constraints. These process could | not published in real
1.3) Could increase | be tailored — to deal | time to be real time.
definition of scalars e.g. | with different costs
day/ night/ weekend / | (e.g. headroom), or
day. include different
principles (e.0.
produce negative
prices on what would
have happened)
Governance Methodology statement.

Overrun - Assessment against applicable objectives
The table below summarise most of the views expressed by the Working Group.
These represent a broad cross section of industry views so may be contradictory.

Assessment 1) Simple 2) Cost Recovery 3) Marginal

criteria

Facilitating Users have greater | Users reasonably | Users are exposed to

Competition certainty over | confident price | the actual marginal
charges because part | reflects the  cost | signal on the day.
of the charge is | incurred. Maintains a level
exante. Maintains a level | playing field between
Potential for | playing field between | long term and short
arbitrage, possibility | long and short term | term users.
limited by ex post | users. Prompt pricing
element (BSUo0S- facilitates efficient
RCRC). trading of transmission
Less complexity in rights and purchase of
the pricing supports longer term
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participation by
smaller players.

Given the take up of
overrun is not know
the Simple solution is
the most
proportionate solution
for  implementation.
More complex model
should only be
considered when the
demand for Overrun
has been established.

transmission rights.

Removing the
subjectivity provides
confidence as o)
facilitate effective
competition.

Overrun would only facilitate competition if charged out in cost reflective

manner.

Overrun prices need to capture all the additional operational cost, but
also enable Users to have a reasonable idea of what these additional
costs might be before they overrun, the Simple Methodology appears to
strike this balance and so is the most appropriate solution.

The complexity and transparency of Overrun will discourage investment
and lead to increased premiums. This will not facilitate competition.
Providing greater access to the market for more players will improve

effective competition.

Cost reflectivity

Subject to the
derivatives, price
would not be specific
to actions occurring in
charging half hour.
Potential
arbitrage.
Production of scalars
is  subjective and
lacks transparency.

for

Ex post review
ensures it captures
majority of constraints
Negative prices would
maintain BSUoS at
cost without overrun.
Highly subjective and
lacks transparency.

The signal reflects the
marginal short run cost
in any half hour.
Consistent with TNUoS

Overrun prices should reflect any additional operational costs incurred, to
ensure these are targeted back to those who cause them.
National Grid has an important role in minimising additional costs

resulting from overrun.

Investment Efficiency of | An ‘average’ model | Provides a consistent
efficiency operation /| will undermine | signal between long
investment could be | investment priced at | term and short term,
affected due to the | marginal price, | improving strength of
limited cost reflectivity | resulting in loss of | signals provided for
in long term. investment signal. investment.
Process Ongoing process | Process is relativity | Largely automated
efficiency and | relatively simple. efficient, largely fits in | systems, so large initial
costs of with existing | cost and small ongoing
implementation processes, although | cost.
these processes
would need to be
more  robust  with

increased reliability.

Transparency /| Initial production of | Initial production of | The principles /

subjectivity scalars based on | zonal prices based on | algorithm of the
detailed historic | detailed constraint | calculation are known
constraint information | information that is not | and can be audited. The
that is not published | published with | results are repeatable.
with subjective | subjective mapping. | The calculation system
mapping. Once | Once published the | would not be readily
published the final | final tariff is calculable | available.
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tariff is calculable by | by individuals who
individuals who know | know their overrun
their overrun volume | volume
(BSUoS and RCRC
are published).

Simplicity for | Simple, to calculate | Overrun is volume | Overrun is volume times
users end charge | multiplied by | published tariff for zone
marginally more | published tariff for | / node.
complex than | zone / node.

average.

Robustness Likely to experience | Likely to have future | Largely a fully
problems with the | calls for | developed end system.
simplicity and | improvements to | In any open governance
therefore future | subjectivity and | arrangement there
introduction of more | consistency with LT | would be  ongoing
cost reflective | arrangements. change.
developments. In any open
In any open | governance
governance arrangement there
arrangement  there | would be ongoing
would be ongoing | change.
change.

Auditability Calculation of initial | Process rather than | Process is fully
scalars can be | all individual results | auditable and
audited against a | can be audited. | repeatable.
methodology. Subjectivity in
Subjectivity in | allocation of costs is

allocation of costs is
problematic to audit.

problematic to audit.

Proportionality

Suitable for limited
use. If parties
switched en masse to
overrun likely to call
for a more cost
reflective option and
justify more complex
development.

In short term provides
a reasonably cost
reflective option that
could be implemented
relatively easily.

Limited use of product
problematic to justify
implementation of an
expensive system.
However, benefit of
having the option for
overrun based on a

pricing mechanism
consistent with longer
investment provided

through more efficient
and timely investment.

Predictability

As the average is
produced over a long
period (3 years of
data), relatively
stable, but will
change year on year.
On the day is subject
changes in BSUoS -
RCRC.

Based on analysis of
costs in  specific
periods, given the
nature of constraints
on the system can be
erratic this will feed
through in to
individual periods.
Uses would have
visibility of Bid and
offers taken so could
make limited
judgement as to
whether these would
pass  through to
overrun pricing.

Based entirely on real
time system topology,
demand and generation
prices. The largest
variable is on generator
pricing — which s
unknown until gate
closure.

IS implication

Main  developments
would be in the
settlement  systems.

Main  developments
would be in the
settlement  systems.

Would require new IS
systems with high risk
to implementation in

Page 24 of 53




National Grid Electricity Transmission

Medium risk for April

Medium risk for April

2010. Even work

2010, subject to | 2010, subject to | arounds are likely to be
reliability reliability high risk for 2010 (and
requirements. requirements. would reduce

Development of new | auditability).

rules within the

calculation

methodology or more

robust / auditable

software adds

additional risk  for

implementation.

6 CAP163 Entry Capacity Sharing

CAP163 seeks to introduce a zonal access product, allowing Generators to connect
without wider system access rights and facilitating intra zonal access sharing
between Generators on a 1:1 basis via “Entry Capacity Sharing”.

The original of CAP163 proposed moving to transmission access rights at a zonal
rather than nodal level. This was intended to facilitate sharing between Users with
minimal input from National Grid. The original envisages that a Zonal Definition
Methodology would be established to govern the definition of the zones. Moving to a
zonal rather than nodal access regime has the potential to create additional
constraints; the Working Group has carried out analysis to quantify this.

The process for notifying National Grid of Entry Capacity Sharing arrangements
between users was to be considered and agreed by the Working Group. The original
proposal highlighted a number of possible models, such as: codifying the sharing
though a new CUSC form (ex ante); notifying explicit transfer of rights ex ante; or ex
post notification of transferred access rights.

Original (zonal)

The Working Group discussed the merits of the various sharing options and
concluded that the original should be based on a codified approach. This is where
two parties notify National Grid in advance that they are sharing. National Grid
monitors each party against the ‘code’ in the agreement.

The main charging implications for sharing are how to deal with the additional local
assets and how to ensure the residual is charged appropriately to all parties. As
noted earlier both of these issues are being dealt with in other consultations.

The original is based on zones with 1:1 sharing. WG3 has been discussing how the
zonal boundaries could be established and what the additional cost would be to
facilitate zones. This work suggests that allowing 1:1 sharing, even on relatively small
zones, can have potentially a very significant cost. To manage these costs, Working
Group 3 has been investigating use of exchange rates to permit sharing as an
alternative to zonal 1:1 sharing.

The current understanding is that if zones were adopted their size would need to be
relatively small to manage the potential cost. If these costs are acceptable, all Users
would benefit, because the TOs are investing based on user driven information
regarding their requirements from the system rather than a centrally determined
sharing factor. Since all Users benefit from better TO investment decision it is
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reasonable for the costs to be borne by all Users rather than those who have
restricted their access options by choosing to share and thus save wider investment
costs to all Users. Therefore National Grid does not envisage an additional charge for
sharing.

Alternatively, should the Working Group decide that larger zones should be
established with a resulting significant cost in constraints, National Grid would need
to consider a mechanism for apportioning the additional costs to the parties causing
them. National Grid’s initial thoughts are that larger zones are only likely to be taken
forward if the potential benefits to all Users justify the potential additional cost. If this
is the case then it is not unreasonable to argue that the cost would be relatively low
and so should not be targeted. The alternative to this is to target or reduce the costs.

Alternatives (nodal)

As an alternative to zonal 1:1 sharing Working Group 3 has been investigating the
use of node to node exchange rates. The exchange rate essentially internalises the
cost of the sharing between the parties who share. Subject to the accuracy of the
exchange rate, there would be very limited impact on other parties. In accepting such
methodology we are assuming that the inaccuracies are relatively small compared to
the benefits and so there is no need for an additional charge.

A further alternative Working Group 3 is considering is if a User wishes a better
exchange rate than offered (available with the current or planned system), they may
request additional works be undertaken to improve a specific node to node exchange
rate. Under this alternative National Grid would proposes to treat the ‘works’ in a
similar manner to connection assets i.e. the User is exposed to the full cost. As with
connection assets there would be a number of payment methods e.g. one- off
payment, costs spread over an agreed period etc.

The Working Group initial views

Facilitating competition

Facilitating more entrants in a non discriminatory and transparent manner generally
facilitate competition. The proposed charging arrangements would support new
entrant through providing predictable charging arrangements. Furthermore, Users
can reduce their costs and wider costs through the shared arrangements.

Some Working Group members indicated that the lack of transparency would
discourage investment in new plant. However, most Working Group members felt
that the additional flexibility provided by sharing, including sharing of the wider
system costs, would support effective competition.

Cost-reflectivity

Putting aside the local charging and residual issues that have been discussed in
other reports, parties are sharing a product that they have paid for through
purchasing longer term access. Any additional costs incurred through higher usage
of the network, are likely to be small (subject to discussion on zones) and provide
benefits for all (reduced overall assets). Therefore, providing the increase is not
large, it is reasonable to treat the increase in costs as general system costs.

A node to node model would be implemented where it was judged it was
unreasonable for all Users to bear the increased costs. Where additional assets are
requested to improve an exchange rate these costs should be borne by the
requesting party. A node to node model is considered most cost reflective option to
facilitate sharing.
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Developments in the transmission business

The changes reflect the expected increase in plant margin and facilitate sharing in an
economic manner that improves the signals for planning and so reduces costs and
risk for all Users.

Summary of implications for charging methodologies

If Users share access and impose no additional costs on other parties then there is
little justification for an additional charge, other than to protect long term investments
signals. Along with the need to pay for local assets and contribute to the residual,
protecting investment signals was the main driver for charging existing short term
products at a TNUoS based level. Under the proposed arrangements the Security
and Quality of Supply Standard is being reviewed to deal directly with the long term
investment issue. Therefore National Grid has not identified a need for a new charge
for general sharing where access paid for by one user is passed to another user with
no increase in costs, or a minimal increase (to the extent it is not proportionate to
charge), for other users.

Exchange rates are designed to mitigate additional costs. If there are additional costs
these should be targeted to the Users who cause them providing it is proportionate to
do so, for example works to improve exchange rates.

This approach assumes the local access charges and fair distribution of the residual
are dealt separately through revised arrangements in the charging methodology.

7 CAP164 Connect and Manage

CAP164 seeks to provide any generator who wishes to connect to the system with a
fixed date for receiving TEC. This date, the ‘TEC effective date’, must be the later of
the completion of “local” transmission works or an agreed fixed lead time. The fixed
lead time, 3 or 4 years, to be agreed by the Working Group prior to submitting the
final report to the panel.

A request for a TEC Effective date under Connect and Manage is optional. The TEC
effective date can only be changed through a modification application; and if both the
Generator and the Company agree, and other CUSC parties are not unduly affected.

Although not part of the CUSC, it is proposed that TEC granted with a TEC effective
date be charged on the same principle as existing TEC, which is long-term
incremental investment based (including any changes to local charging
arrangements).

There is a symmetrical obligation on the generator associated with the guarantee of a
TEC date. This requires the generator to pay TNU0S charges for a minimum period
irrespective of readiness of the generator to physically connect. The minimum
period, will be agreed in the assessment of the proposal, to ensure equitable risk
between other Users and the connectee. This is intended to encourage the
generator to apply only when consents have been granted i.e. for the purposes of
liability to pay TNUo0S, force majeure excludes planning permission for the generating
station.

The basis of Connect and Manage is that Users who gain early entry, before wider
works are complete, pay the same charges as other Users, currently the TNUoS of
the zone. The additional operational cost associated would be socialised within
BSUO0S. Given that National Grid has also brought forward a cost reflective option for
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early connection under CAP162, it does not intend to bring forward a specific costs
reflective methodology for CAP164. If the Authority were to accept CAP164 National
Grid would interpret this as the Authority also accepting the socialisation of the
additional operational costs.

Some members of the Working Group suggested that there were wider benefit to the
system of connect and manage which outweighed the operational costs, therefore it
was not unreasonable to socialise the operational costs. Other members of the
Working Group questioned the market benefits indicating that marginal prices of
generation would adjust as their load factors adjusted. This adjustment was complex
and it was incorrect to assume marginal prices would remain as today. The
adjustment in marginal prices would counter the market benefit.

Impact of CAP164 on tariffs

Under the existing methodology National Grid would include generation permitted
access through CAP164 in the transport model. This will have an impact on the
charges for other parties. If more generation connects in remote zones the TNUoS
differential will increase. For example connecting 500MW of generation in the North
West of Scotland without reinforcing will increase the charges in the northern zones
in the region of £0.85/kW. Whilst this would cause more revenue to be collected from
northern Generation, the overall revenue collected remains the same and National
Grid seeks to recover the amount allowed by the price controls.

There will also be an impact on demand charges. The tariff in southern Demand
zones will increase and in the north decrease. Southern generation zones will also
become more negative. National Grid supplies the TNUoS model to CUSC parties,
using this Users can investigate various scenarios. The overall recovery will be
affected by the volume of plant that connects and how fast the wider reinforcements
can be completed.

Significant reinforcements have the effect of shortening the electrical distance to the
hub so tend to reduce remote charges. General data on proposed reinforcements is
supplied in the Seven Year Statement. Specific Transport and Tariff model files for
the next five years are available under condition 5 on the National Grid Charging
website.

Revenue flows to BSU0S

The Working Group considered whether the revenue collected from generation could
be set above that allowed in the price control, and this extra revenue channelled to
BSUO0S to offset the increased operational costs. Other members of the Working
Group pointed out that this was essentially the same as setting the overrun price to a
fixed price that represented commoditised TNUoS.

This would involve a number of opaque changes to how revenues were managed
and a slight change in the 27:73 split to enable extra recovery from generation.
National Grid is not proposing this change, but would be interested in respondents’
views on this or any other aspect of Connect and Manage on existing charging
arrangements.

Note that if the fact that some generators are connecting without associated
infrastructure being built is ignored in the cash flow, the result would be, assuming
that the Transmission Owner price controls broadly allowed money to be collected to
cover the cost of the system actually built, that charges collected via TNUoS from
other parties would be lower than they otherwise would were there no generators
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connecting under CAP 164. The increase in the differential dilutes this effect, so the
overall result will be a combination of factors.

Summary

As no specific proposals for charging of CAP164 have been brought forward this
section does no contain an assessments against applicable objectives. Suggested
alternatives may be received in response to the working group consultation that
would may charging implications.

8 Next Steps

Following this pre-consultation, National Grid will discuss the responses with the
Working Groups. National Grid and the Working Groups will then finalise the
proposed charging arrangements. Following this, National Grid will carryout a
standard charging consultation in accordance with the transmission licence.

Given the lead time for implementation, April 2010, the final charging consultation is
unlikely to be completed until after the CUSC amendment report have been
submitted to the Authority.

9 Responses

Comments and views are invited on all of the issues raised in this pre-consultation
document. To ensure that your comments and views are considered as part of any
forthcoming consultation document, responses must be received by close of
business on 14" November 2008.

Appendix 1 contains question that the Working Group would appreciate specific feed
back on.

If you wish to provide comments on this pre-consultation document, responses are
preferred via email to: patrick.hynes@uk.ngrid.com.

Alternatively, Users can send their comments in writing, addressed to:

Patrick Hynes

Electricity Charging & Access Development
National Grid Electricity Transmission Ltd
National Grid House

Warwick Technology Park

Gallows Hill

Warwick

CV34 6DA

If you have further queries, please do not hesitate to contact Patrick on 01926
656319.
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Appendix 1 Specific areas for comment

Cap 161 SO Release of Short-term access

Q1 | Should the process for So Release auctions afford more protection to third
parties (general BSUoS payers) ?

Q2 | Should the process for calculating CLDTEC afford more protection to third
[parties (general BSU0S payers) ?

Q3 | Do you think the auction process should run overnight and / or weekends?

Q4 | Would you use an SO release product, and if so which aspect are appealing
and which are concerning?

Q5 | National Grid welcomes views on the approach (commoditisation based on
MWh usage) to revenue recovery if a form of SO Release is implemented prior
to revised residual changing arrangements being implemented, and welcomes
other alternative options.

Capl162 Entry Overrun

Q6 | Which is you preferred charging model and why?

Q7 | Under the simple methodology do you think the Scalar should be calculated by
Volume or Settlement Period weighting and why?

Q8 | Do you think the charge for overrun should be set at an asset based charge
derived from TNU0S?

Q9 | Would you consider using Overrun, and if so which aspects are appealing and
which are concerning?

Q10 | Do you think the Simple Methodology (Option 1) should differentiate import
and export?

Q11 | Do you think that the Cost Recovery Methodology (Option 2) should be
developed to include negative charges, if so which variant?

Q12 | Do you consider the simple methodology would be a reasonable default
mechanism?

Q13 | Should the Simple Methodology include negative prices?

Q14 | Under a nodal model, how should the zones for simple and Cost Recovery
tariffs be constructed: Operational Zones, daily (not for simple) or TNU0oS
based?

Q15 | National Grid is interested in respondents views on whether the Marginal
Methodology should produce zonal or a nodal Overrun tariffs?

CAP163 Entry Capacity sharing

Q17 | Would you consider sharing access, and if so which aspects are appealing
and which are concerning?

Capl64 Connect and manage

Q18 | Do you think an asset based charge is appropriate and what is your rationale?

Q19 | Do you think the TNUOS calculation should be amended to over recover and
then channel this revenue in to BSUOS to patrtially offset the increase in
BSU0S?

Q20 | Would you apply for early connection, and if so for what volume, number of

years advancement of your project this represents and what SYS zone is the
project in?
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Appendix 2 Cost Recovery Methodology - Option 2

Treatment of Overrunning Generation in an Export Zo  ne
The basic principle of overrun in an export zone is that overrunning party is charged for any
additional costs they place on the system. These costs can be identified by considering some
examples:

A
Overrunning B
X Has TEC
Has TEC
Y , C
Has TEC M MW Maximum Overrunning
Export from Zone

D
Has TEC

Z
Has TEC

Has TEC

In all the following examples, a number of other generators with TEC are assumed to be
present in the export zone which exactly match the demand within the zone. All calculations
are based on a one hour overrun, and it is assumed that generators exactly follow their PNs.

These examples seek to evolve principles of how to calculate overrun charges in various
simple situations. Extension of these principles to more complex, real life, examples is
discussed in Section 4.

Example 1
PN MEL SEL Offer Price | Bid Price
(MW) (MW) (MW) (E/IMWh) (E/IMWh)
A 100 100 0 9999 -9999
B 1000 1000 100 300 30
C 0 0 0 0 0
D 0 0 0 0 0
W 400 600 100 100 70
X 400 600 200 110 60
Y 400 500 200 120 50
Z 400 500 300 130 40

Maximum export M of 1000 MW.
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Case A — Sum of FPNs 600 MW less than forecast demand

In the absence of A, National Grid does not need to take any action as a result of the
constraint, and needs to take 600 MW of offers on W to Z to balance the system.

With A overrunning, National Grid has to take 100 MW of bids on B to meet the constraint,
and an additional 100 MW of offers on Z to re-balance the system, at a cost of £(-100x30 +
100x130) = £10,000. This cost would then be charged to A as an overrun charge.

Case B — Sum of FPNs 50 MW more than forecast demand

In the absence of A in the export zone, National Grid does not need to take any actions as a
result of the constraint, and needs to take 50 MW of bids on W to balance the system, giving
an income of £(50x100) = £5,000.

With A overrunning, National Grid has to take 100 MW of bids on B to meet the constraint,
and 50 MW of offers on W to balance the system, at a cost of £(-100x30 + 50x100) = £2,000.

The cost of A overrunning is then £5,000 + £2,000 = £7,000.

This is the difference between the offer price on W and the bid price on B.

Case C — Sum of FPNs 500 MW more than forecast demand

In the absence of A in the export zone, National Grid does not need to take any actions as a
result of the constraint, and needs to take 500 MW of bids on W, X and Y to balance the
system, giving an income of £(200x70 + 200x60 + 100x50) = £31,000

With A overrunning, National Grid has to take 100 MW of bids on B to meet the constraint,
and only 400 MW of bids on W and X to balance the system, giving an income of £(200x70 +
200x60 + 100x30) = £29,000

The cost of A overrunning is then the lost income as a result of having to take a worse bid,
£31,000 — £29,000 = £2,000

This is the difference between the bid price of Y and the bid price of B.

Example 2
PN MEL SEL Offer Price | Bid Price
(MW) (MW) (MW) (E/IMWh) (E/IMWh)
A 100 100 0 9999 -9999
B 1000 1000 100 300 30
C 0 0 0 0 0
D 0 0 0 0 0
W 400 600 100 100 70
X 400 600 200 110 60
Y 400 500 200 120 50
Z 400 500 300 130 40

Maximum export M of 800 MW.
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Case A — Sum of FPNs 300 MW less than forecast demand

In the absence of A, National Grid needs to take 200 MW of bids on B to manage the
constraint, and then needs to take 500 MW of offers on W to Z to balance the system.

With A overrunning, National Grid has to take 300 MW of bids on B to meet the constraint,
and an additional 100 MW of offers on Z to re-balance the system, at a cost of £(-100x30 +
100x130) = £10,000. This cost would then be charged to A as an overrun charge.

Case B — Sum of FPNs 250 MW more than forecast demand

In the absence of A in the export zone, National Grid needs to take 200 MW of bids on B to
manage the constraint, and needs to take 50 MW of bids on W to balance the system, giving
an income of £(200x30 + 50x100) = £11,000.

With A overrunning, National Grid has to take 300 MW of bids on B to meet the constraint,
and 50 MW of offers on W to balance the system, giving an income of £(300x30 - 50x100) =
£4,000.

The cost of A overrunning is then £11,000 - £4,000 = £7,000.

This is the difference between the offer price on W and the bid price on B.

Case C — Sum of FPNs 700 MW more than forecast demand

In the absence of A in the export zone, National Grid needs to take 200 MW of bids on B to
manage the constraint, and needs to take 500 MW of bids on W, X and Y to balance the
system, giving an income of £(200x30 + 200x70 + 200x60 + 100x50) = £37,000

With A overrunning, National Grid has to take 300 MW of bids on B to meet the constraint,
and only 400 MW of bids on W and X to balance the system, giving an income of £(200x70 +
200x60 + 300x30) = £35,000

The cost of A overrunning is then the lost income as a result of having to take a worse bid,
£37,000 — £35,000 = £2,000

This is the difference between the bid price of Y and the bid price of B.
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Example 3

This example looks at the cost of reserve / margin. For the purpose of this report the
following definitions are used:

Margin — Excess of generation over demand available in real time, i.e. sum of synchronised
MEL less sum of demand. Assuming generation equals demand in real time, then this is the
same as sum of synchronised MEL — sum of FPN — sum of balancing actions.

Headroom — Generation available on a unit at gate closure - synchronised MEL — FPN.
Total Headroom — Sum of headroom on all units.

PN MEL SEL Offer Price | Bid Price
(MW) (MW) (MW) (E/IMWh) (EIMWh)
A 100 100 0 9999 -9999
B 1000 1100 100 300 30
C 0 0 0 0 0
D 0 0 0 0 0
W 400 600 100 100 70
X 400 600 200 110 60
Y 400 500 200 120 50
Z 400 500 300 130 40
\% 0 500 200 150 10

Maximum export M of 1000 MW.
Required margin 2000 MW

Case A — Total Headroom 3000 MW, sum of FPNs equal to forecast demand.

In this case, the 100 MW of headroom on B sterilised by the constraint is not required, and so
this case is the same as Example 1 above

Case B — Total Headroom 2500 MW (i.e. 1800 MW headroom on units not listed above)
Sum of FPNs 500 MW less than forecast demand.

In the absence of a constraint, National Grid would take 500 MW of offers on W, X and Y.
This would leave 2000 MW excess of synchronised MEL above forecast demand. Forecast
demand proves to be the same as outturn demand and so the margin requirement is met.

With the constraint active, in the absence of A in the export zone, the 100 MW of headroom
on B is sterilised, leaving 1900 MW of headroom after balancing actions are taken. The
cheapest way to restore 2000 MW of headroom is to balance the system by taking 200 MW
on V, plus 200 MW on W and 100 MW on X, at an additional cost of £(100x(150-110) +
100x(150-120)) = £7,000, plus whatever costs are incurred by synchronising V (such as the
need to run for a minimum number of hours, BM Start-Up fees etc). The total headroom on
the system is now 1800 + 100 on X, 100 on Y, 100 on Z and 300 on V = 2400 MW. l.e. by
synchronising V then full 500 MW of V's MEL is added to the total headroom.

With A in the export zone, National Grid would take 100 MW of bids on B and 100 MW of
offers on X, to manage the constraint, at an additional cost of £(100x(110-30))= £8,000. With
V being synchronised there is already 2400 MW of total headroom, and so the additional 100
MW of sterilised headroom on B does not trigger any additional actions by National Grid. It
should be noted that in this case, A pays less as a result of margin being sterilised. Were no
margin sterilised, then X would have been used for balancing, and the cheapest offers
available for dealing with A overrunning would have been Z, adding £2,000 to the cost of
dealing with the overrun.

Example 4

PN
(MW)

MEL
(MW)

SEL
(MW)

Offer Price
(E/IMWh)

Bid Price
(EIMWh)
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A 300 300 0 9999 -9999
B 800 1000 100 300 30
Cc 0 0 0 0 0
D 0 0 0 0 0
w 400 600 100 100 70
X 400 600 200 110 60
Y 400 500 200 120 50
Z 400 500 300 130 40
\' 0 500 200 150 10

Maximum export M of 1000 MW.
Required margin 2000 MW

Case A — Total Headroom 2500 MW, sum of FPNs 500 MW less than forecast demand.

In the absence of A in the export zone, National Grid takes 500 MW of balancing offers on W,
X and Y, at a cost of £(200x100 + 200x110 + 100x120) = £54,000, and leaving 2000 MW of
headroom.

With A overrunning, National Grid has to take 100 MW of bids on B to secure the constraint.
By overrunning A has also sterilised 300 MW of headroom on B. National Grid has to
synchronise V, taking 200 MW on V, 200 on W and 200 on X, leaving 2200 MW of margin, at
a cost of £(200x150 + 200x100 + 200x110 - 100x30) = £69,000, plus any additional costs of
running V.

The additional costs, starting at £69,000 - £54,000 = £15,000 are attributable to A as an
overrun charge.

Case B — Total Headroom 2050 MW, sum of FPNs 50 MW less than forecast demand.

In the absence of A, National Grid takes 50 MW of offers on W at £(50x100) = £5,000, leaving
2000 MW of headroom.

With A overrunning, National Grid has to take 100 MW of bids on B to secure the constraint.
V has to be brought on at 200 MW for margin, requiring 250 MW of bids on W to balance the
system. Basic cost of £(-100x30 + 200x150 - 250x70) = £9,500.

Overrun cost = £4,500 + startup costs.

Case C — Total Headroom 2000 MW, sum of FPNs 500 MW more than forecast demand.
Without A overrunning, National Grid takes 500 MW of bids on W, X and Y.

With A overrunning, National Grid takes 100 MW of bids on B to manage the constraint and
400 MW of bids on W and X. The additional headroom created by these bids compensates

for the headroom sterilised by A overrunning, and so there is no cost for the sterilised
headroom. The energy cost of the overrun is the difference in bid prices as before.
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Example 5A
PN MEL SEL Offer Price | Bid Price
(MW) (MW) (MW) (EIMWh) | (E/MWh)
A 300 300 0 9999 -9999
B 1000 1000 100 300 30
C 0 0 0 0 0
D 0 0 0 0 0
W 400 600 100 100 70
X 400 600 200 110 60
Y 400 500 200 120 50
z 400 500 300 130 40
v 0 500 200 150 10

Maximum export M of 1000 MW.
Margin Requirement 2000 MW.
Total Headroom 5000 MW, sum of FPNs equal to forecast demand.

Without A overrunning, no action is needed.

With A overrunning, National Grid need to take 300 MW of bids on B and 300 MW of offers on
W at a cost of £(300x(100-30)) = £21,000.

However, suppose National Grid has the option of arming an intertrip for £18,000 per hour
arming fee and £100,000 utilisation fee which increases the export capacity to 1500 MW.

Assuming a probability of utilisation of less than 0.72 per day, then the most economic and
efficient option for National Grid is to arm the intertrip. This action is caused by A
overrunning, and so A’s overrun charge is £18,000 rather than the £21,000 cost without the
intertrip. It should be noted that applying the principle of holding TEC parties whole to the
cost of overrun, then in this case, where the arming is due solely to A overrunning, then
should the intertrip be utilised the cost would fall on A, causing A’s overrun charge to be
£118,000.

The case of inadvertent operation of the intertrip raises problems. Consider the case where
works by a Transmission Owner (which may or may not be National Grid) cause an
inadvertent operation of the intertrip. The immediate fault is with the Transmission Owner,
and so it is not clear that A should bear the utilisation charge, however, the intertrip was only
armed as a result of A overrunning and so why should a Transmission Owner be exposed to
increased cost due to a totally independent party’s actions? Views are welcomed as to how
this situation should be dealt with.

Example 5B
PN MEL SEL Offer Price | Bid Price
(MW) (MW) (MW) (E/MWh) (E/IMWh)
A 200 200 0 9999 -9999
B 1300 1300 100 300 30
C 0 0 0 0 0
D 0 0 0 0 0
W 400 600 100 100 70
X 400 600 200 110 60
Y 400 500 200 120 50
Z 400 500 300 130 40
\% 0 500 200 150 10

Maximum export M of 1000 MW.

Margin Requirement 2000 MW.
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Total Headroom 5000 MW, sum of FPNs equal to forecast demand.

In this case, in the absence of A it is still economic and efficient to arm the intertrip, at a cost
of £18,000. If A then overruns it causes no additional costs, and so pays no overrun charge.

Example 5C
PN MEL SEL Offer Price | Bid Price
(MW) (MW) (MW) (E/IMWh) (E/IMWh)
A 200 200 0 9999 -9999
B 1200 1200 100 300 30
C 0 0 0 0 0
D 0 0 0 0 0
W 400 600 100 100 70
X 400 600 200 110 60
Y 400 500 200 120 50
Z 400 500 300 130 40
V 0 500 200 150 10

Maximum export M of 1000 MW.
Margin Requirement 2000 MW.
Total Headroom 5000 MW, sum of FPNs equal to forecast demand.

Without A, 200 MW of bids are taken on B to manage the constraint, and 200 MW of offers
are then taken on W to re-balance the system, at a cost of £(200x(100-30)) = £14,000.

With A, the intertrip is armed at a cost of £18,000, giving a cost to the overrun of £4,000.

This charge meets the principle of holding generators with TEC whole to the costs of overrun.
It should be noted however that the alternative way of looking at this one is the A gets half the
value of the intertrip but is only paying 4/18" of the cost.

Example 6

National Grid is seeing typical PNs of 300 MW on A and 1100 MW on B against a constraint
of 1000 MW, with a typical bid-offer spread for actions resolving the constraint of £70/MWh.
This gives a typical cost of the constraint of £28,000 per hour.

National Grid agrees a contract with B to limit its PNs to 700 MW for the next week, at a cost
of £3,000,000. This is to be compared with a potential cost of £(28,000x24x7) = £4,704,000.

This cost is taken in advance of any overrun by A, as a way of minimising most likely total
spend.

A has significantly contributed to the need for this action by its past behaviour. How should A
be charged for such a cost?

It is proposed that the cost of the contract be divided to give a cost per settlement period for
the duration of the contract — in this case £8928 per period or £17857/hour. A is then charged
a fraction of this cost based on the ratio of A’s output to the total export from the zone. In this
case, if A generated at 300 MW for an hour, B ran at 700 MW, and no other costs were
incurred, it would be charged 300/1000 x £17857 = £5357.

It is further proposed that the same methodology be applied to any other advance costs
incurred to manage the constraint, such as PGBTs or SO-SO trades or Forward Trades.

Example 7

PN
(MW)

MEL
(MW)

SEL
(MW)

Offer Price
(E/IMWh)

Bid Price
(EIMWh)
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A 100 100 0 9999 -10
B 1000 1000 100 300 -30
Cc 0 0 0 0 0

D 0 0 0 0 0

w 400 600 100 100 70
X 400 600 200 110 60
Y 400 500 200 120 50
Z 400 500 300 130 40

Maximum export M of 1000 MW.
Margin Requirement 2000 MW.
Total Headroom 5000 MW, sum of FPNs equal to forecast demand.

The cheapest action for National Grid to take to manage the constraint is to take 100 MW of
bids on A at a total cost of £1000.

This case explores the definition of overrun. If overrun is calculated from metered output,
then in this case A would receive £1000 for doing nothing. The Working Group has therefore
agreed to define overrun in an export zone as metered output - (negative) Accepted Bids —
Volume of Emergency Instructions. In this case, A would then overrun by 100MW. It would
receive the bid value, and would also pay for the cost of overrunning, i.e. it would both pay
and receive £1000.
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Extension to More Complex Situations

The examples above illustrate the general principles of a proposed methodology by which the
cost of an overrunning unit can be calculated in simple cases where there is only a single
constraint and single overrunning unit.

In order to determine the cost of actions, or value of avoided actions, in more complex
situations, it is proposed to use the energy reference price currently used by National Grid in
its internal degut of Balancing costs.

Energy Price

For a short market (NIV positive), the Energy Reference Price (ERP) considers all submitted
Offers in price order up to the value of NIV, with the Offers capped by MEL but unconstrained
by dynamic parameters. The ERP is then derived by taking a volume weighted average of all
such submitted Offers.

For a long market (NIV negative) all submitted bids on synchronised plant down to zero in
price order, including demand side bidders and unconstrained by dynamic parameters. The
ERP is then derived by taking a volume weighted average of all such submitted Bids.

This ERP defines an unconstrained energy price against which actions taken as a
consequence of a constraint can be costed. For example in an export zone in a short market
a unit or units within the zone would be bid down to manage the constraint, and the energy
replaced by offers outside the constraint. The ERP then defines an average Offer price for
these replacement actions against which the bids taken can be costed.

The methodology used would then be the same as in the examples above.
Margin Price

For calculating the cost of margin replacement, a Constraint Margin Reference Price is used.
This is done in two stages.

In the first stage, a Unit Margin Reference Price is calculated for all units providing margin.
This is calculated as Offer Price x SEL / MEL. The UMRP is used to provide a way to rank all
the units providing margin. For example if unit P had MEL of 400 MW, SEL of 200 MW and
Offer price of £70/MWh and Q had MEL of 400 MW, SEL of 100 MW and Offer price of
£70/MWh then clearly Q provides cheaper headroom as it has a lower SEL. The UMRP for P
would be £35/MWh and for Q would be £17.50/MWh, and so P would be the unit providing
the more expensive headroom.

Once the units have been ranked using UMRP, then the most expensive ones are allocated
to meeting sterilised headroom due to constraints. In the second stage, a Constraint Margin
Reference Price is calculated as the volume weighted average UMRP of units totally
replacing sterilised headroom, and this price is used to calculate the cost of sterilised
headroom. In this calculation the energy value of the unit is subtracted from the margin
replacement cost, assuming the unit to be at SEL. Thus the cost of each margin replacement
unit is

MEL x UMRP — ERP x SEL. This is evaluated as MEL(UMRP — ERP x SEL/MEL)

Note that margin replacement actions are assessed against a balanced system. Thus the
margin provided by an additional synchronisation is the full MEL of the additional unit, as

other units would have to be bid down to balance the additional energy on the new unit, thus
increasing the headroom on the units that have taken bids.
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This process can be illustrated by example. Consider six units A-F, all providing margin to the
system:

MEL SEL Offer Price
A 650 300 450
B 485 150 300
C 400 200 100
D 200 80 150
E 480 150 180
F 500 200 250

For each unit, a UMRP is calculated, and the units are then ranked.

MEL SEL Offer Price UMRP Margin Cumulative
(MW) (MW) (E/IMWh) (E/MWh) (MW) Margin
(MW)

A 650 300 450 207.69 600 600

F 500 200 250 100.00 500 1100

B 485 150 300 92.78 485 1585

D 200 80 150 60.00 200 1785

E 480 150 180 56.25 480 2265

C 400 200 100 50.00 400 2665

Energy Reference Price = £50/MWh

If there are 1700 MW of headroom sterilised by constraints, then A, F and B totally replace
sterilised headroom, and so the CMRP is the volume weighted average of these three
UMRPs,

= £{[600(207.69 — 50 x 300/650) + 500(100.00 — 50 x 200/500) + 485(92.78 — 50 x 150/485)]
/

[650 + 500 + 485] } IMWh
= £115.15 / MWh

The cost of sterilised headroom due to each constraint can then be calculated as volume of

headroom sterilised by constraint x CMRP. The methodology of allocation of the cost to the
constraint or to Overrun charges would be the same as in the examples above.
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Appendix 3 Cost Recovery Methodology - negative
charges

Treatment of Overrunning Generators in Import Zones

Under some situations, generators overrunning in Import zones may provide a benefit to the
system. There are three apparent options for how the value of this benefit may be treated:

Variant A

Under this option, overrunning generators are treated the same as generators with holding
TEC that are not in negative TEC charging zones. They receive full payment for the energy,
and any ancillary services that they provide to the system, but they do not receive payment
for any costs that may have been avoided as a consequence of their decision to run. This
has the potential to result in lower BSU0S charges, and so is the least cost option for the
consumer.

Variant B

Under this option, the generator receives a payment based on the Bid and Offer prices of the
generators that have been displaced as a result of the overrunning generator’s decision to
run. This option is explained in depth in the examples below.

Variant C

Under this option, a post event team would have to analyse all options that were available to
National Grid at the time and compare the cost to the system actually incurred in managing
the import constraint with the minimum cost that could have been incurred were the generator
not running. The overrunning generator is then paid for the benefit they provide to the
system. The analysis would have to take account of all options, allowing for the dynamics of
all available generators and considering all possible options.

Detailed analysis of Variant A

All the examples are based on an import constraint, with generators A and C overrunning
within the constraint, generators B and D having TEC within the constraint, and generators W,
X, Y and Z having TEC outside the constraint.

Import into Zone at Maximum

w X
A Has TEC Has TEC
Overrunning
Y

B R MW Generation Has TEC

Has TEC Required Within
Zone
Z

D C Has TEC

Has TEC Overrunning

In all the following examples, calculations are based on generators overrunning for one hour.
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Example 1
PN MEL SEL Offer Price | Bid Price
(MW) (MW) (MW) (E/IMWh) (E/IMWh)
A 100 100 0 9999 -9999
B 300 800 100 300 30
C 0 0 0 0 0
D 0 0 0 0 0
W 400 600 100 100 70
X 400 600 200 110 60
Y 400 500 200 120 50
Z 400 500 300 130 40

Required generation in zone R of 800 MW.
Case A — Sum of FPNs 600 MW less than forecast demand

Without A overrunning in the zone, National Grid would have to take 500 MW of offers on B at
£(500 x 300) = £150,000, and 100 MW of offers on W to balance the system at £(100x100) =
£10,000, giving a total cost of £160,000

Without the constraint, National Grid would have had to take 200 MW of offers on W, 200 on
X, 100 on Y and 100 on Z to balance the system. This would have cost £(200x100 +
200x110 + 100x120 + 100x130) = £67,000

Thus the cost of the constraint without A running is £160,000 - £67,000 = £93,000

With A overrunning, National Grid needs to take 400 MW of offers on B at £(400x300) =
£120,000, together with 200 MW of offers on W at £(200x100) = £20,000, giving a total cost
of £140,000.

Thus the cost of the constraint with A overrunning is £140,000 less the unconstrained
balancing cost of £67,000 = £73,000

Thus, by overrunning, A has avoided a cost of £93,000 - £73,000 = £20,000. A receives this
payment as a negative overrun charge.

Note this is the equivalent of the volume of overrun times the difference between the Offer
price of B and the next cheapest available energy on the system were A not running, W.
Thus in this example, the negative overrun charge paid to A is determined by the offer prices
of Band W.

Case B - Sum of FPNs 300 MW less than forecast demand

Without A, National Grid would have to take 500 MW of offers on B to meet the import
constraint, and then take 200 MW of bids on W to balance the system. Cost of £(500x300 -
200x70) = £136,000.

In the absence of the constraint, National Grid would have taken 200 MW of offers on W and
100 MW of offers on X at a total cost of £(200x100 + 100x110) = £31,000, giving a net cost of
the constraint of £136,000 - £31,000 = £105,000.

With A overrunning, National Grid take 400 MW of offers on B and 100 MW of bids on W, at
£(400x300 - 100x70) = £113,000. This gives a constraint cost of £113,000 less balancing
costs of £31,000 = £82,000.

Thus, the cost avoided by A overrunning is £105,000 - £82,000 = £23,000 which A receives
as a negative overrun charge.

This is equivalent to A receiving the Offer price of B less the bid price of W.
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Case C — Sum of FPNs 300 MW more than forecast demand

In the absence of the constraint, National Grid would have taken 300 MW of bids on W, giving
an income of £(300x70) = £21,000.

With the constraint active, but without A overrunning, National Grid would still take 300 MW of
bids on W to balance the system. In addition, it would have to take 500 MW of offers on B to
meet the import constraint, and then take 500 MW of bids to rebalance the system 200 on X,
200 on Y and 100 on Z, giving a total cost additional cost of the constraint of £(500x300 -
200x60 — 200x50 -100x40) = £124,000.

With A overrunning, National Grid would still take 300 MW of bids on W. In addition it would
have to take 400 MW of offers on B and 400 MW of bids to rebalance the system, 200 on X
and 200 on Y, giving a cost of £(400x300 - 200x60 —200x50) = £98,000.

Thus, the cost avoided by A overrunning is £124,000 - £98,000 = £26,000 which A receives
as a negative overrun charge.

Again, this is equivalent to A receiving the Offer price of B less the offer price of Z.

In summary, where the market remains short after the offers taken to manage the import
constraint, then A receives the difference between the avoided Offer price taken in the import
zone and the cheaper offers available outside the zone, otherwise A receives the avoided
Offer price within the import zone less the avoided bid price outside the zone.

Example 2
PN MEL SEL Offer Price | Bid Price
(MW) (MW) (MW) (E/IMWh) (E/IMWh)
A 100 100 0 9999 -9999
B 0 800 100 300 30
C 0 0 0 0 0
D 0 0 0 0 0
W 400 600 100 100 70
X 400 600 200 110 60
Y 400 500 200 120 50
Z 400 500 300 130 40

Required generation in zone R of 100 MW.

In the absence of A, National Grid would have to take 100 MW of offers on B. For the hour
under consideration, the offer costs would be calculated in the same way as in Example 1
above. However, it is probable that there would be additional costs associated with running B
for the hour at 200 MW, such as running the unit in advance at its ramp up rate, and then
running it down after the hour, or possibly having to run the unit for several hours at its
minimum on time. There would typically be a much wider range of options available to
National Grid, and the total avoided cost would be much harder to quantify.

By overrunning, A avoids all the costs associated with starting up and running B. Under
Option 2, Bid-Offer price model, then A would receive a negative overrun charge based on
avoided offer costs as in Example 1, but would not receive any income for any additional
avoided costs.
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Example 3
PN MEL SEL Offer Price | Bid Price
(MW) (MW) (MW) (EIMWh) | (E/MWh)
A 100 100 0 9999 -9999
B 0 800 300 300 30
C 0 0 0 0 0
D 0 0 0 0 0
W 400 600 100 100 70
X 400 600 200 110 60
Y 400 500 200 120 50
z 400 500 300 130 40

Required generation in zone R of 200 MW.

In this case, National Grid would have to run B at its SEL of 300 MW, regardless of whether A
was overrunning or not. Thus there is no avoided cost associated with A.

Under Option 3, Full Avoided Cost model, A would receive no negative overrun charge for
running. Under Option 2, Bid-Offer price model, A would receive a negative overrun charge
calculated as in Example 1 above.

Thus under the Option 2, Bid-Offer price model, there are situations where A is better off than
under a Full Avoided Cost model, and situations where it is worse off. However, the rules by
which the negative overrun charge is calculated are transparent and clearly understood by all
parties.

Example 4
PN MEL SEL Offer Price | Bid Price
(MW) (MW) (MW) (E/MWh) (E/IMWh)
A 100 100 0 9999 -9999
B 100 400 100 300 30
C 0 100 0 500 10
D 0 500 300 1000 200
W 400 600 100 100 70
X 400 600 200 110 60
Y 400 500 200 120 50
Z 400 500 300 130 40

Required generation in zone R of 500 MW.

In the absence of any overrunning parties, National Grid would have to take 200 MW of offers
on B and also 300 MW of offers on D (D’s SEL) in order to meet the constraint, at a cost of
£(200x300 + 300x1000) = £360,000, less an energy benefit dependant on the length of the
system.

With overrunning parties, National Grid would take 300 MW of offers on B and 100 MW of
offers on C at a cost of £(300x300 + 100x500) = £140,000, less energy benefit.

There are two issues here. Firstly, should A’s negative overrun charge be based on C or D’s
Offer price, and secondly should C receive an overrun payment?

On the first point, it is proposed that the negative overrun charge be calculated on the basis of
considering all other units active in the BM within the zone, regardless of whether they have
TEC or whether they are overrunning. In this case this would mean that A would receive a
negative overrun charge based on C’s offer price. If only parties with TEC were considered in
the calculation of negative overrun charge then one could encounter the situation where a
large number of generators chose to overrun, meaning there is no problem securing the
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import group, and yet all these generators receive a negative overrun charge based on a
single very expensive unit with TEC.

The second point raises the question of whether overrun should be defined as metered
output, or metered output less the volume of any offers taken.

If overrun is based on metered output, then A would receive a negative overrun charge based
on C’s Offer price, and also payment for its energy. C would receive the negative overrun
charge based on its own offer price, and also the value of the offer itself.

If overrun is based on metered output less offers then A would receive the same as before,
but C would receive only the offer price and no negative overrun charge.

Example 5
PN MEL SEL Offer Price | Bid Price
(MW) (MW) (MW) (E/IMWh) (E/IMWh)
A 0 100 0 9999 -9999
B 0 0 100 300 30
C 0 100 0 9998 10
D 0 0 300 1000 200
W 400 600 100 100 70
X 400 600 200 110 60
Y 400 500 200 120 50
Z 400 500 300 130 40

Required generation in zone R of 100 MW.
National Grid would take 100 MW of offers on C to secure the zone.

If overrun is based on metered output, then C would receive £(100x9998) for the energy, and
also potentially a negative overrun charge. This charge could be based on the £(100x9998)
of avoided cost of not running C, the cheapest unit in the group, or on £(100x9999) avoided
cost of not running A, the cheapest unit that would be available were C not in the group, or
else it could be argued that as National Grid would have run C anyway there is no avoided
cost by C running, and so no C gets no negative overrun charge.

If overrun is based on metered output less offer volume then C would receive just its energy
payment of £(100x9998).

At the CUSC Working Group 1 meeting on 20" August 2008 it was agreed that negative
overrun charges in an import group would be based on metered output less offer volume, less
emergency instructions.

Example 6
PN MEL SEL Offer Price | Bid Price
(MW) (MW) (MW) (E/IMWh) (E/IMWh)
A 100 100 0 9999 -9999
B 0 0 0 0 0
C 0 0 0 0 0
D 0 0 0 0 0
W 400 600 100 100 70
X 400 600 200 110 60
Y 400 500 200 120 50
Z 400 500 300 130 40

Required generation in zone R of 200 MW.
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In this case, assuming that no forward trade or PGBT were possible, then there is no action
that National Grid can take to secure the zone, and no available offer prices. A receives no
negative overrun charge as there is no cost avoided as a result of A overrunning. National
Grid would seek to cancel outages where possible to avoid this situation. Where this is not
achievable then the system would run with 100 MW of demand within the import zone at risk
to a single circuit fault.

Example 7
PN MEL SEL Offer Price | Bid Price
(MW) (MW) (MW) (E/IMWh) (EIMWh)
A 100 100 0 9999 -9999
B 0 0 0 0 0
C 0 0 0 0 0
D 0 0 0 0 0
W 400 600 100 100 70
X 400 600 200 110 60
Y 400 500 200 120 50
Z 400 500 300 130 40

Required generation in zone R of 100 MW.

By overrunning, A has secured the group. However, there are no avoided costs as there was
nothing else National Grid could have done to secure the group. There is also no concept
within BETTA of value of lost load, and so the industry assigns no specific value to the
improved system security provided by A overrunning. Hence A receives no negative overrun
charge.
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Advantages and Disadvantages of the variants

Advantages Disadvantages
Variant a - New generation can connect to the system - Overrunning party does not get bonus payment for any
No Negative Charges - Potential for some savings un BSUo0S charges and thus reduction in costs additional help it provides to the system
to customers
Variant b - New generation can connect to the system - Overrunning party may not receive the full value of any
Bid-Offer Price Model - Rule based process transparent to all users additional help it provides to the system
Non subjective - Overrunning party may receive payment for help to the

system that it does not provide

Overrunning party receives payment based either on its own
offer price or another parties offer price

Could be considered to be being paid twice for the energy
Negative charging could offer an incentive to all small
embedded generators to join the BM and so receive
additional payments of negative overrun charges.

Relatively easy to implement

Variant ¢ - New generation can connect to the system - Difficult and expensive to implement.
Full Avoided Cost Model - Overrunning party receives full value of avoided costs - Highest cost to consumer via BSU0S charges

Very expensive to run — will need a team performing post
event analysis of all National Grid’s actions.

Subjective — open to complaints and appeals
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Appendix 4 Simple Methodology — Scalar calculation

This appendix summarises how the ‘Scalars’ could be established for the
simple Methodology for CAP 162.

Background .

The Scalar represents the historical average cost of constraints in a zone
normalised against the historic average value of BSUoS-RCRC over the same
period. An overrun charge, when a constraint is active in that zone, would
then be the product of the appropriate scalar, the volume of overrun, and the
actual value of BSU0S-RCRC in the charging period. This method takes
account of whether the actual overrun has a positive or negative impact.

The proposal is that parties who overrun in any particular half hour will be
charged:

Aon * Sk* (BSUOS-RCRC)hh,i * VOIhh.i.j
Where,

Aon  is aflag, and equals 1 if a constraint in the zone
is active, and 0O if a constraint in the zone is not active.

Sk is the zonal import / export Scalar. K represents whether
it is import (i) or export (e).

(BSU0S-RCRC)ppjis the value of BSU0oS —RCRC in half hour i.
This is in £/MWh established by the agreed procedure
see Excel spreadsheet (BSU0S-RCRC simple calculation
for overrun)

Volnnij The overrun volume for generator j in half hour i

Overview

The analysis would be based on a three year period (initial calculations based
on period 01/04/05 — 31/03/08)8. The process for deriving the final scalars
can be broken down into a number of steps:

1. The data for the calculation would be sourced from real time operations
where a daily degut of operational costs is performed. This data
attributes operational costs to boundaries on the system, of which there
are currently around 250.

2. The standard constraint zones (250) are then mapped to the generic
overrun charging zones (24). The zones represent the most common
constraint boundaries on the system®.

3. A total volume and cost would be derived by summing all the
settlement periods in which a constraint was present.

® The initial data set does not include contractsaithough it is proposed that the methodologyldiou
include these within the averaging calculationoddition of contract costs to particular periods
increases the subjectivity.

° Final zones subject to confirmation.
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4. With the data mapped to 24 zones the average cost in these zones can
be calculated. Averaging across zones was initially carried out using
volume. The calculation was also performed based of settlement period
weighting.

5. The data used spans a three year period. The proposal is that this
would be a rolling three year period. Given the Scalars are calculated
in the preceding year based on the previous three financial years, for
the year of application, the data represents Y-2 to Y-4. The table below
is an example data table to demonstrate the calculation process.

Constraint ORZ 99 ORZ 99 Volume | Scalar
(Import) (Export) Weighted | Volume
£/MWh*° | £/MWh
A Volume 0 5000MWh | Import Import
Cost 0 £50,000 |0 0
Price 0 £10/MWh | Export Export
Periods 0 50 4.55 5.48
B Volume 8000MWh | 0 Import Import
Cost £30,000 0 3.16 3.81
Price £3.75/MWh 0 Export Export
Periods 100 0 0 0
C Volume 1500MWh | O Import Import
Cost £9,000 0 0.95 1.14
Price £6.00/MWh 0 Export Export
Periods 90 0 0 0
D Volume 0 6000MWh | Import Import
Cost 0 £30,000 |0 0
Price 0 £5.00/MWHh Export Export
Periods 0 75 2.73 3.29
TOTAL Total Zone | 9500MWh | 11000MWh Import Import
Volume 411" 4.95
Total Zone | £39,000 £80,000 | Export Export
Cost 7.28 8.77
Total Zone| 190 125
Settlement
Periods

6. The total volume and cost are used to calculate an effective price per
constraint per zone as follows;

Cost / Volume = Effective Price
Constraint A (export) [E50,000/5000MWh = £10/MWh]

19 |mport shown as positive but would be a payment.
1 Can be calculated by either 39000/9500 or 0.9516 3
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7. The volume weighted figure per constraint per zone was then
calculated:

(Effective Price * Volume) / Total Zone Volume =V  olume Weighted
Constraint A (export) [(E10 * 5000MW) / 11000MW = £4.55]

Note: The calculations for import and export are independent i.e. the totals
use a denominators for weighting that is that total specific to import or
export.*?

8. By combining each of the constraint volume weighted figures the zonal
volume weighted cost can be established. In the example, for zone 99
the average is £4.11/MW for import and £7.28/MW for export. As a
check, this price is the same as the totals divided (cost / volume).

This process was carried out for each zone to derive the zonal prices. This
establishes the Volume weighted average price for a zone.

9. This can then be normalised against the average price of BSU0S-
RCRC for the same period (3 years).

The averaged BSU0S — RCRC over this study 3 year period April 05 to
March 08 inclusive was calculated as £0.83/MWh.

This would give scalars for Zone 99 of:

Import = 4.952
Export = 8.771

10.Individual charges can then be derived by using the formula from
above:

Aon * Sk * (BSUOS-RCRC)hh,i * VOlhh.i
Assumptions
)] Exports took precedence over imports in mapping e.g. the
constraint ‘flowsouth’ can be viewed as a northern export or a
southern import.
i) Volumes below 1MW were removed. These tend to be low volume
and high cost actions associated with margin replacement, which

does not naturally have a constrained off volume.

i) Volume for this RCRC calculation was established by dividing the
total BSUOS cost by the BSU0S period charge. The BSUoS and

12 A similar calculation can be carried out for thétlsenent weighted figure
(Effective Price * Total Settlement Periods) / Tlatane Settlement Periods
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RCRC data was taken from the RF run if available; if this was not
available SF data was used.

The zones are intended to work across access products. Zones
specific to overrun could be slightly different. Import and export
constraint were mapped separately, which allows for negative zonal
prices to be derived.
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Appendix 5 Zones use for simple overrun pricing
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