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Executive Summary

National Grid Electricity Transmission (NGET) is the National Electricity Transmission System
Operator (NETSO) for England, Scotland, Wales and Offshore, defined hereon in as National
Grid for simplicity.

Under the Transmission Licence, National Grid is obliged to perform Balancing Services
Activities (BSA), which are defined as the operation of the transmission system and the
procurement and use of Balancing Services required for reliable operation of the transmission
system.

National Grid is obligated under the terms of the Transmission Licence to balance the system in
a safe, efficient, economic and co-ordinated manner. The application of financial incentives
encourages National Grid to invest in systems and resources to ensure BSA costs and risks are
economically and efficiently managed and that innovative ideas and procedures are developed
to reduce costs in return for a share of any savings delivered.

The Balancing Services Incentive Scheme (BSIS) is designed to deliver financial benefits to the
industry and consumers from reductions in the costs or minimising risk associated with
operating the electricity transmission network. The current format of the BSIS has been in
place since NETA implementation in 2001.

In 2007 Ofgem trialled a new consultation process for SO incentives by asking National Grid
Electricity Transmission (NGET) to lead on the development of Initial Proposals. Having
reviewed the success of this approach, Ofgem has again asked NGET to lead on the
engagement with industry and development of Initial Proposals for SO Incentives to be
implemented from 1% April 2010.

This document provides an initial view of National Grid’s forecast for the costs of system
operation from April 2010 along with the drivers and assumptions made in reaching this
forecast. In addition it also presents some options for the design of incentive schemes covering
2010/11 and 2011/12. The aim of the document is to present and seek views from the industry
on the assumptions made in producing this forecast and the design of suitable incentive
schemes based on this forecast.

Responses to this consultation will be used by Ofgem to inform the development of their Final
Proposals for SO incentives for implementation from April 2010. These should be available in
early 2010. Any responses received will be placed on our website (unless explicitly requested
not to) and sent in full to Ofgem.
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Executive Summary

The key themes in this proposal are summarised below:
» National Grid’s preferred scheme for implementation on 1% April 2010 is a:

0 single year unbundled constraints incentive scheme
o two year scheme for the remaining bundled cost components with current NIA
methodology and reactive power default price adjustment

We present our reasoning for this in section 4

We forecast incentivised costs, excluding constraints, to total £485.4m for 2010/11 and
£524.8m for 2011/12

We propose creating a term to index the price of reactive power in line with the CUSC
formulation for default reactive prices. This would reduce the central forecast of
incentivised costs to £439.2m for 2010/11 and £473.5m for 2011/12.

We set out the drivers and assumptions made in reaching these forecasts and seek
comments of these.

We forecast constraint costs to total £477m for 2010/11. Due to the lack of certainty of
transmission and generation outages and other driving factors beyond 2011, it is very
challenging to forecast constraint costs for 2011/12 with any reasonable degree of
certainty. We explore how these issues can be addressed to realise longer term
constraints incentives.

With the above values, BSUOS is forecast to total £1262.2m for 2010/11. As we have not
forecast constraint costs for 2011/12, a BSUo0S value can not be given for this year.

Finally, we examine the impact on IS systems of the proposed scheme designs and seek
views from industry participants as to the impact on their systems.

Summary Table

2010 — 2011 2011 — 2012
IBC (Excl. Constraints) £485.4m £524.8m

IBC (Excl. Constraints) +
Reactive Incentive £439.2m £473.5m
Adjustment
Constraints £477m Not Available
BSUo0S £1262.2m Not Available

Responses to this consultation should be sent to
soincentives@uk.ngrid.com

by 5pm on 16 December 2009
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Section 1

Overview

This section of the report introduces National Grid and the pr|nC|pIes behmd the Balancing
Services Incentive Scheme (BSIS). An overview of 2009/10 BSIS progress is detailed along
with information about the consultation process that has been recently carried out in
preparation for the 2010/11 initial proposals.

1.1 An Introduction to National Grid

1 National Grid Electricity Transmission (NGET) is the National Electricity
Transmission System Operator (NETSO) for England, Scotland and
Wales, defined hereon in as National Grid for simplicity.

2 Under the Transmission Licence, National Grid is obliged to perform
Balancing Services Activities (BSA), which are defined as the operation
of the transmission system and the procurement and use of Balancing
Services required for reliable operation of the transmission system.

3 National Grid is obligated under the terms of the Transmission Licence
to balance the system in a safe, efficient, economic and co-ordinated
manner. The application of financial incentives encourages National Grid
to invest in systems and resources to ensure BSA costs and risks are
economically and efficiently managed and that innovative ideas and
procedures are developed to reduce costs in return for a share of any
savings delivered.

1.2 The Balancing Services Incentive Scheme (BSIS)

4  The BSIS is designed to deliver financial benefits to the industry and
consumers from reductions in the costs or minimising risk associated
with operating the electricity transmission network. The current BSIS
incentive format has been in place since NETA implementation in 2001.
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Figure 1: Incentive Scheme Performance

5 Figure 1 shows the BSIS outturn costs versus the agreed target since
NETA go-live. As can be seen, the incentive cost outturn was below the
target for the first four years of NETA. Since the introduction of BETTA,
the outturn costs have been above the agreed target mainly due to
increases in constraint and margin costs above those forecast. The
outturn costs for 2009/10 incentive year are currently forecast to be
below the target costs, an explanation of the reasons for this are detailed
later in this section.

6 The BSIS provides a focus on key areas where National Grid is able to
create value for the industry and consumers by reducing operating costs,
and improving the accuracy and provision of information for use by the
industry to better facilitate the market. The BSIS allows National Grid to
retain a share of any value created or to bear a share of the costs should
targets not be met.

7 The agreed timetable for the development of the BSIS commencing in
April 2010 is as follows;

Date Action

June / July 2009 Initial Industry Consultation/Engagement
July/ August 2009 Publication of mini consultation documents
November 2009 Publication of Initial Proposals

10™ November 2009 | BSIS Initial Proposals Workshop
November 2009 Ofgem to provide initial comments
December 2009 Initial Proposals consultation period closes
February 2010 Ofgem consultation on Final Proposals

1% April 2010 Scheme ‘Go-Live’
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This document introduces National Grid’s initial proposals for the
scheme due to commence from 1% April 2010, as described above. The
agreed format for these initial proposals is for National Grid to present
the cost drivers and assumptions used in the forecast and thus build up
the explanation of the forecasting model and the drivers associated with
each scheme option. A forecast of the costs for energy related
components for 2011/12 is also included.

9 Feedback from the industry is essential for the development of these
proposals from initial view into the final proposals. All responses to these
initial proposals will be published on NGET’s website (unless a specific
request is made not to) and all responses will be sent in full to Ofgem.

10 Responses to these initial proposals should be sent to:
soincentives@uk.ngrid.com
by 16™ December 2009

1.3 BSIS and BSUoS

11 National Grid is permitted to derive revenue for the Balancing Services
Activities (BSA) carried out under the terms of the Transmission Licence.
These costs are recovered via the Balancing Services Use of System
(BSUO0S) charges.

12 All participants who are subject to the Connection and Use of System
Code (CUSC)* are obliged to pay BSU0S charges based on the amount
of energy each participant has taken from or supplied to the National
Grid in each half hour settlement period.

13 Costs incentivised through BSIS form a proportion of the BSU0S
charges paid by CUSC signatories, as described above. BSIS costs can
be categorised into two main groups; external costs and internal costs;

e The internal BSIS costs include National Grid’'s internal costs for
operating the transmission system. For example, staff and IS
overheads.

e The external BSIS costs recover the external costs National Grid
incurs when operating the transmission system. These costs include
BM (BM) charges, contracts and trading carried out to minimise the
costs of actions shown in Figure 2 below.

! http://www.nationalgrid.com/uk/Electricity/Codes/




e ae s

BSUo0S Component Costs (Em)

£108 £4

£206

£18

£46

@ Constraints m Black Start O Reactive

O Energy related senices m SO Internal costs @ Incentive Payment

Figure 2: 2009/10 BSUoS cost forecast (September 2009)

14 The BSIS incentivises National Grid to be innovative and increase
efficiency and cost effectiveness in carrying out its BSAs, thus reducing
overall Incentivised Balancing Costs (IBC).

15 Currently the BSIS target is agreed and implemented as a one year
scheme. Therefore each year, a revised target is developed and agreed.
The targets for the System Operator (SO) internal incentive are agreed
in line with the Transmission Price Control Review (TPCR).

2007 »2012
. TO Opex and Capex with agreed adjustments due to changes
TO price control in cost drivers e.g. volume of new generation connecting
SO internal
price control SO Opex and Capex
2008
SO external 2009
incentive 2010
2011

2012

External scheme parameters reset each year

Figure 3: TO and SO Price control periods
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As can be seen in Figure 3, the SO Internal Opex and Capex targets are
agreed for a five year period at the Price Control Review with the BSIS
target and sharing factors being agreed on an annual basis. With this
arrangement any efficiency improvements of external costs created by
any innovation (which may for example increase internal costs) are
rolled up in to subsequent years target’s and the innovation is only
rewarded in a single year.

17 These agreed sharing factors for the BSIS incentive are also applied to
the internal SO incentive scheme for each year. The current internal SO
incentive scheme therefore contains an upside sharing factor of 25%
and a downside sharing factor of 15% against targeted costs. However,
unlike the BSIS incentive, as detailed in section 1.4, there is no
deadband, caps or collars.

18 For activities that are deemed Transmission Owner (TO), a different
incentive arrangement is in place. A target allowance was set at the last
TPCR but (effectively) with 100% sharing factors as National Grid is
wholly exposed to opex increases or decreases around this allowance.
Therefore, any costs incurred by the TO in reducing operation costs
(such as extended working to reduce the exposure to constraint costs)
has a 100% impact on the TO costs. Potential issues with different
sharing factors and hence “incentive rates” between TO opex costs and
SO opex / balancing costs was discussed as part of the Potential
Enhanced Electricity Transmission Owner (TO) Incentives, detailed in
section 1.6.

19 In the transmission licence the external BSIS costs are referred to as the
Incentivised Balancing Costs (IBC) and can be defined as follows;

IBC =[ CSOBM + NIA + BSCC + TLIC ] + [ minor terms ] (1)

Where

Acronym Full Description

IBC Incentivised Balancing Costs

CSOBM Cost to System Operating for the BM

NIA Net Imbalance Adjustment

BSCC Balancing Services Contract Costs

TLIC Net Cost of Transmission Losses

Minor The minor terms are other costs associated with the

Terms balancing services, which are relatively small in
comparison to the other terms.

20 External BSUO0S can be expressed as the following

BSUOSex) = CSOBM + BSCC + Incentive payment (2)
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21 Combining and rearranging terms allows the relationship between
external BSIS and external BSU0S costs to be defined by the following
equation;

BSUOSex) = IBC — NIA — TLIC + Incentive payment 3

22 As can be seen by equation 3, the performance of the BSIS will directly
affect the BSU0S costs charged to CUSC participants. For this reason,
the performance of National Grid against the target set out in the BSIS
should be of interest to the industry.

BSUOS = BSU0Sx) + Internal SO costs + Internal Incentive payment (4)

23 Equation 4 shows the overall BSU0S costs. As can be seen, BSU0S
costs are made up of BSUoS external costs (costs of balancing the
system) plus the internal SO costs with the external and internal
incentive payment.

24 Responses received during the consultation process indicate there is a
level of interest present within the industry. National Grid is working with
industry participants to increase engagement in discussion of the future
drivers and costs, along with suitable incentive mechanisms that reflect
these.

1.4 The 2009/10 BSIS

1.4.1 Overview of Current Scheme

25 The 2009/10 BSIS has been under way since April 2009. The current
BSIS combines all balancing components (i.e. constraints and reserve,
amongst others) into a single bundled scheme with overall performance
dependent on the management of all aspects of the bundled
components.

10
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Figure 4: BSIS Profit / Loss Profile 2009/10

Figure 4 shows the incentive arrangements in place for the start of the
2009/10 scheme. Where BSIS costs vary away from the target, the
industry and National Grid share in the benefits or disbenefits.

The current scheme contains an upside sharing factor of 25%; this
means that for every £1 reduction in costs below the lower boundary of
the deadband, the industry share the benefit with National Grid 75% to
25%, i.e. the industry receives 75p and National Grid receive 25p up to
the scheme profit cap of £15m. Should costs be reduced beyond the
scheme profit cap then 100% of the saving would be passed to the
industry. For outturn above the upper level of the deadband, the industry
and National Grid share in the disbenefit, with National Grid paying 15%
of the costs up to a maximum of £15m.

The asymmetrical sharing factors were initially proposed by National
Grid to reflect the asymmetrical cost risk profile of the scheme (as shown
in Figure 4). This asymmetry occurs due to the impact of low probability
high cost events such as extreme weather conditions (for example, a 1
in 20 winter that would produce very cold conditions significantly
increasing margin costs) driving costs up more than costs would be
decreased by a similar low probability events (such as a 1 in 20 warm
winter that would produce mild conditions).

For the 2009/10 incentive, there were a number of uncertainties in key
assumptions. To address these uncertainties, a methodology was
agreed with Ofgem that would adjust the scheme target if the events
differed from these key forecast assumptions. There have been some

11
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changes in these key assumptions that have instigated these
adjustments.

These changes are associated with delays in the implementation of
Congestion Management Guidelines on the French interconnector and
the delayed closure of major demand-side provider of balancing
services.

We have recently written to Ofgem to formally request a reduction in the
agreed BSIS target in line with these changes. The changes in these key
assumptions from those agreed prior to the start of the incentive scheme
result in a reduction in the target costs (and deadband) of £13.6m as
shown in the graph below. Adjustments to the scheme will require
agreement from Ofgem and subsequent licence change to reflect the
proposed changes.

2009/10 BSIS Adjusted Target

£20 -
£15 \
£10

£5 1

£601.4m target with a
+/- £15m deadband

£O T p———
£510 £530 £550 £570 £590 £610 £
-£5

£650 £670 £690 £710 £730 £750

-£10

-£15

-£20
IBC Outturn £millions

Figure 5: Adjusted BSIS Profit / Loss Profile

Figure 6 shows the BSIS forecast figures on which the scheme was
based, the latest forecast figures, the monthly outturn figures and the
cumulative monthly forecast for this scheme. The “scheme forecast” in
Figure 6 was produced in February 2009 and was used as the basis by
Ofgem in the final proposals for the 2009/10 BSIS.

12
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Incentive Forecast and Outturn for 2009/10
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Figure 6: Monthly Incentivised Balancing Costs forecast & outturn

33 Figure 6 was presented and discussed with industry participants at the
Electricity Operational Forum, held on the 7™ October 2009.

34 Since the start of the 2009/10 BSIS, National Grid has successfully
managed to lower BSIS outturn costs by approximately £50m. Three of
the more significant BSIS savings have been made by securing the
following actions (actual costs are not included due to commercial
sensitivity);

e A successful contracting strategy to reduce constraints costs
» Securing more efficient ancillary services contracts
e Optimising the dynamic calculation of reserve requirements

35 Constraint costs have outturned lower than forecast due to successful
contracting strategies aimed at limiting the output of generation behind
critical system boundaries. Also, a humber of power stations have been
contracted to provide new intertrip facilities, which is also contributing to
lowering constraint costs.

36 National Grid’s negotiation strategy to secure Firm Frequency Response
(FFR) for the next 18 months further contributed to reducing incentivised
balancing costs (IBC) throughout 2009/10.

37 National Grid has developed a new technique to optimise its reserve

requirement calculation and give a variable requirement which changes
with the Net Imbalance Volume (NIV). This results in the reserve

13
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requirement being calculated dynamically to account for market length
resulting in an overall cost saving.

38 In addition to the reduction in costs achieved by actions taken by
National Grid, lower BSIS costs have outturned due to the market being
long compared to the anticipated level. This has resulted in a reduction
in operating reserve costs, due to a lower volume of BSA being required.

39 Although cost reductions have been achieved elsewhere in the 2009/10
BSIS, footroom costs have outturned higher than originally forecast due
to:

e An increase in inflexible generation running at periods of low
demand. This is a result of high nuclear availability and an increase
in wind generation.

e Low gas prices resulting in gas-fired generators running overnight
at minimum output rather than desynchronising overnight.

40 To mitigate the effects of increasing footroom costs, National Grid has
taken a number of actions, including extensive use of pre-gate actions to
achieve lower prices than those in the BM; the assessment and
recalibration of high frequency response parameters® resulting in a
reduction in the volume of bids and offers required in the BM; and the
sale of energy via the French interconnector which effectively raises
system demand as an alternative to desynchronising generation.

41 Presently, the cumulative incentivised costs for 2009/10 BSIS are
expected to outturn at around £570m, as shown in Figure 6. Taking into
account the proposed changes to the BSIS scheme target costs set out
in paragraph 30 above and, if National Grid continues to perform as per
the cumulative outturns displayed in Figure 6, National Grid will retain a
profit share of around £4m to £6m, due to actions taken to reduce costs
of system operation.

1.5 The Consultation Process

42 Via an open letter, published on 28 May 2009°, Ofgem has asked
National Grid to lead on the development of initial proposals for the
implementation of System Operator (SO) incentives commencing April
2010. The letter summarises Ofgem’s views on the objectives, process
and timetable for this year's consultation. National Grid’'s response to
this letter can be found on the National Grid website®.

> The parameters used to convert a response requirement into a volume of actions required is
discussed in more detail in section 3.2.4.1
®http://www.ofgem.gov.uk/Markets/WhIMkts/EffSystemOps/SystOplncent/Documents1/Open
%20L etter%20final.pdf

* http://www.nationalgrid.com/NR/rdonlyres/D68DE8C6-DB21-4513-B60E-
98B3AE709305/35809/S0OInitialProposalsTimetableNGOpenLetter.pdf

14
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In this letter, Ofgem recognised the valuable contribution made by the
industry in developing the incentive scheme implemented in April 2009
and go on to state that they are keen to further promote engagement
from industry participants, end consumers and smaller suppliers in this
year’s process. Inresponse, National Grid has presented at a number of
industry meetings and arranged bilateral discussions with interested
parties to highlight the issues for this year’s consultation. A generic copy
of the slides used at these meetings can be found on National Grid’s
website.”

44 If you would like National Grid to present at any future meeting or would
like to meet on a one to one basis to discuss this year's consultation,
then please contact us using the contact details at the end of this
document.

45 As outlined in Ofgem’s open letter, there were a number of key issues
that needed to be addressed to facilitate the development of robust Initial
Proposals. These issues were addressed by publishing three
independent mini consultations, which discussed the development of SO
incentives. The topics of each of the mini consultation was as follows;

e Transmission Losses, Reactive Power and Black Start
e Energy Related Components
e Constraints

1.5.1 Transmission Losses, Reactive Power and Black Start Mini
Consultation

46 This Mini Consultation discussed a number of themes associated with
transmission losses, reactive power and black start contracts. The costs
associated with transmission losses, reactive power and black start
contracts contribute approximately 7% of the forecasted total BSU0S
costs for 2009/10, as shown in Figure 2. The key themes are
summarised below.

47 This consultation discussed National Grid’s level of control over
transmission losses along with the appropriateness for National Grid to
be incentivised to manage them. In light of these discussions, alternative
methodologies to incentivise management of Transmission losses were
proposed and evaluated, which could be developed in future incentive
schemes.

48 The development of a multi-year scheme and of a reactive power index
was discussed in the reactive power section of this consultation.
Questions to the industry were posed about the perceived benefits that
could be achieved by unbundling the reactive power incentive from the
rest of the BSIS.

*http://www.nationalgrid.com/uk/Electricity/soincentives/AnalystArea/

15
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The black start section of this consultation identified the changes that are
required over the next two to five years in light of the changing
generation background. The costs associated with black start provision
are expected to increase; hence the views of the industry were sought
regarding the developments that could be made to the black start
incentive to reflect these changes.

50 Six responses to the Transmission Losses, Reactive Power and Black
Start Mini Consultation were received. In general there was support for
the indexing of reactive power prices, but limited support for the
unbundling of any of these incentives from the main BSIS. There was
limited industry support for options, which had the potential to increase
volatility of costs and Income Adjusting Events (IAE).

1.5.2 Energy Related Components Mini Consultation

51 The Energy Related Components Mini Consultation discussed the key
issues surrounding the development of longer term incentive schemes
plus the benefits of and reasons for unbundling the energy related
components from the rest of BSIS.

52 The energy related components considered in this mini consultation
were: energy imbalance, margin, footroom, response and fast reserve.
These components account for 58% of the forecast total BSUOS costs
for 2009/10, as shown in Figure 2 . This consultation presented the
drivers that impact energy component costs and sought industry views
as to the level of control National Grid has on each. Developments to the
formulation of NIA were presented and discussed.

53 Six responses from the industry were received in reply to this mini
consultation. In general there was limited support for options, which had
the potential to increase the volatility of costs and IAE; specific questions
were asked regarding their implications. Mixed views were received
regarding the potential developments to NIA, and whether its formulation
should be made more transparent and simple or optimal fit and more
complex.

1.5.3 Constraints

54  Constraint costs contribute to 22% of the forecast total BSU0S costs for
2009/10, as shown in Figure 2. The mini consultation considered
alternative treatments for the constraint component of BSIS. Key drivers
of constraint volumes and costs were discussed and the options for and
implications of an unbundled scheme were discussed. The development
of adjustment terms to allow the scheme target be updated according to
key factors was proposed. Alternative methods to treat fault outages
were presented for discussion. As in the other mini consultations, the
potential for a longer term incentive scheme was discussed.

16
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Six responses were received from the industry in reply to the Constraints
Mini Consultation. Mixed views were received; whilst a majority view did
not support the proposals for un-bundling constraints from BSIS or any
options, which had the potential to increase the volatility of costs and IAE
or the development of the adjustment terms. However, some support for
these suggestions were received.

1.6 The Potential Enhanced Electricity Transmission Owner (TO)
Incentives

56 National Grid has recently published an informal consultation to the
industry, entitled The Potential Enhanced Electricity Transmission Owner
(TO) Incentives®. The purpose of this document was to consult the
industry about the potential benefits in pursuing a range of initiatives.

57 The ideas discussed in The Potential Enhanced Electricity Transmission
Owner (TO) Incentives Consultation interact strongly with the
achievement of broader government energy policy objectives, the reform
of transmission access arrangements and the development of the SO
incentives presented in this document.

58 Seven responses were received in reply to the Potential Enhanced
Transmission Owner Incentives Consultation, a copy of these can be
found on the National Grid website’. A high-level summary of the
consultation and responses is presented below.

59 Chapter 3, “Investment Incentives for Grid Connections”, proposed an
enhanced investment incentive in England and Wales to complete local
works in faster than normal timescales.

60 Respondents identified no compelling need to revisit the existing
incentives on local works for Scottish Transmission Owners that were
established via the last transmission price control. Some respondents
suggested that changes to the England & Wales arrangements may be
appropriate and desirable, subject to further analysis on the potential
benefits, but that it was important to ensure that the design of such a
scheme aligned with the provision of wider works and SO constraints.

61 National Grid proposes that further analysis on the potential benefit for
an enhanced investment incentive for local works in England & Wales
should be undertaken.

® http://www.nationalgrid.com/NR/rdonlyres/FB4A9925-15AB-462A-B516-
33543A44B460/37082/PotentialEnhancedElectricityTransmissionOwnerlncen.pdf

" http://www.nationalgrid.com/uk/Electricity/soincentives/docs/

17
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Chapter 4, “SO/TO Interface Issues”, considered improvements to the
way the System Operator co-ordinates and changes outage plans with
both the Scottish and England & Wales Transmission Owners.

SO-driven Capital Expenditure on Scottish TOs:

63 There was support from the Scottish TOs for a ring fenced Capex
allowance that could be used for SO driven projects, and drawn down on
a case by case basis, although it was noted that such work should not
compromise essential reinforcement projects. There was less support
from respondents for an equivalent scheme in England & Wales.

64 National Grid proposes that further work be undertaken in this area,
noting that any fund should be transparent and appropriately justified
through cost-benefit analysis.

SO/TO Interaction in England and Wales:

65 There was broad support for addressing those differences between the
SO and TO incentives that could give rise to perverse incentives.
Respondents were of the view that aligning the incentive structures
should promote a more optimal approach to managing constraints
across both SO and TO activities.

66 National Grid proposes that further work be undertaken in this area.
Extending the Duration of the Final Outage Plan:

67 There was some support for extending the current duration of the final
outage plan from one to two years (to provide greater scope for outage
optimisation) and allowing any change costs to be funded over this
extended period. Some respondents noted the importance of ensuring
the funding arrangements deliver the correct outage planning behaviour.

68 National Grid considers that further analysis is required to determine the
benefit of extending the outage change allowance to also cover England
& Wales, including the required magnitude of such a fund and who
would ultimately bear the cost.

69 Chapter 5, “Aligning TO and SO Incentives”, considered, at a high level,
ways of incentivising TOs to help manage constraint costs. Three
potential approaches were discussed — (1) incentivising specific outage
change activity, (2) incentivising the availability of transmission capacity
and (3) incentivising minimisation of network constraints.

70 There was little support from respondents for any of the explicit incentive
models presented, with some wary of creating incentives that reward
licensees for simply for meeting the terms of their licence, and possibly
to the detriment of their normal baseline performance. The general view
was that developments in this area would require detailed consideration,

18
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precluding implementation in the shorter term, with a preference for any
such incentives to be introduced at the start of a new price control
period.

71 National Grid considers that further analysis is required to identify
potential benefits in this area, noting the interaction with the forthcoming
transmission price control reviews.

72 We are in the process of considering the consultation responses in detail
and will communicate our proposals for taking work forward in the near
future. The clear interaction between this work and the development of
SO incentives for constraints will be carefully considered going forward.

1.7 Industry responses to consultations

73 All industry responses have been gratefully received and reviewed
during the development of these proposals. It is hoped that further
industry feedback will help to improve and develop the initial proposals
into the final proposals, such that they better reflect the opinions of the
industry.

1.8 Development of a ‘Fixed Price’ BSUoS methodology proposal

74 At the Transmission Charges Methodology Forum (TCMF)® on 30"
September 2009, Centrica presented a methodology for reducing the
volatility of balancing charges®. Centrica’s proposed methodology
smoothed BSUo0S charges within year by charging 1/12th of each of the
previous 12 months’ outturns in a given month.

75 A number of comments were received at the meeting on the proposal
which Centrica undertook to take away for further consideration.

® The TCMF is an industry forum that discusses National Grid's charging methodologies and
the principles behind them. The aim of the forum is to allow Users to become involved in the
development of the charging methodologies and enable National Grid to keep them under
constant review. All existing or prospective Connection and Use of System Code (CUSC)
E)arties are eligible to send one representative to the meeting.

The presentation can be found at the following link
http://www.nationalgrid.com/NR/rdonlyres/DC114EB8-DOBC-4745-ABCF-
FACAC8F573A3/37279/TCMF_presentation _30092009Centrica.pdf The minutes of the
meeting can be found at the following link
http://www.nationalgrid.com/NR/rdonlyres/FB206939-9C1D-422E-9E4C-
1FA92C8461CC/37432/300909TCMFMeetingRepDraftv02.pdf
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This section sets out the components from which Balancin Services costs
are incurred. It also describes the relationship and drivers of these various
areas thus providing an overview of BSIS costs.

2.1

76

77

78

2.2

79

80

Introduction

The costs within the Balancing Services Incentive Scheme (BSIS) are
formed by the following components, representing actions taken by
National Grid in our role as system operator:

Energy Related Components

Reactive

Minor components (including Black Start and Transmission Losses)
Constraints

Costs for operating the system are classified (e.g. split between energy,
margin, response, constraints, etc) according to our internal Balancing
Actions Autopsy Report (BAAR) costing methodology.

This chapter provides an overview of each of these cost components
and a description of the drivers affecting them. The next chapter will
provide a detailed explanation of the assumptions for each of the most
relevant drivers utilised for forecasting the costs of the BSIS starting in
April 2010.

Overview of the energy related cost components

Energy related components refer to the costs incurred by National Grid
to balance generation and demand, maintaining the system frequency at
50 Hz. An excess of generation relative to demand causes frequency to
increase, while lack of generation relative to demand causes frequency
to decrease.

These components capture actions taken by National Grid to match

generation and demand, and hence system frequency, taken at different
time scales, as shown in Figure 7 below.
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Margin & STOR

Energy Fast

Balancing Reserve

Margin — from Day Ahead
through to despatch
timescales (Day Ahead -
~90 mins)

STOR — down to 20 mins
ahead of time

BM Actions to
meet energy

From 90 to 2
mins ahead of
time

Response

10 to 30
seconds

Fast
Reserve -
<5 mins

Figure 7: Actions taken in different time scales to manage system
frequency

81 An overview of each component is given below with a description of the
main drivers in section 2.5. A more detailed explanation of each cost
component can be found in Appendix B of our Consultation Document
on Developments of the Incentive for the Energy Related Components
(2/09)*° and at National Grid’'s website:
http://www.nationalgrid.com/uk/Electricity/Balancing/services/.

2.2.1 Energy Imbalance

82 Energy imbalance costs are those incurred by National Grid to correct
for differences between the generation supplied by the market and the
demand on the system. The following actions are taken to ensure that
generation and demand are balanced:

e buying and selling power in the BM (otherwise known as offers and
bids);

e pre-gate closure balancing transactions (PGBTSs); and

e trading, either through over the counter negotiations or through the
energy exchange market, APX.

83 The volume of energy imbalance actions is also known as Net
Imbalance Volume (NIV) and is often referred to as market length™*.

84 The price of energy imbalance actions is dependant on the submitted
(and accepted) prices in the BM (due to the large number of actions

1% http://www.nationalgrid.com/NR/rdonlyres/95D86B42-F2A4-4317-83D5-
551F9AE27D7E/36514/Energyconsultation_final.pdf

" TQEI and NIV both measure market imbalance (length), albeit via different methods. TQEI
is calculated in the settlement stage as the sum of all participants’ energy imbalance, while
NIV is calculated in operational timescales as the sum of all actions taken by National Grid. A
valid approximation is TQEI = -NIV.
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2.2.2

85

86

87

taken in the BM), which hold a relationship with the prevailing wholesale
power price as illustrated in section 2.5.

Net Imbalance Adjustment (NIA)

The Net Imbalance Adjustment (NIA) is a factor aimed at minimising the
incentive scheme exposure for changes in power price and market
length, minimising the possibility of windfall profits and losses in the
incentive scheme as a result of changes in parameters outside our
control.

NIA is added to the actual balancing services costs for the calculation of
the Incentivised Balancing Costs (IBC), as defined in National Grid
transmission licence:

NIA is calculated on a half-hourly basis as a function of wholesale power
price and market length. For the current incentive scheme (2009/10), a
revised NIA calculation was introduced with the formula:

NIA = 450 x SPNIRP + 0.9 x SPNIRP x TQEI, for long market periods
NIA = 450 x SPNIRP + 1.25 x SPNIRP x TQEI, for short market periods

Where

2.2.3

88

89

SPNIRP is the Single Net Imbalance Reference Price, calculated
according to the transmission licence

TQEI'? is the Total System Energy Imbalance Volume, as defined in
the Balancing and Settlement Code

Margin

Margin costs are incurred when National Grid synchronises additional
units onto the system in order to ensure that the Short Term Operating
Reserve Requirement (STORR) is met. The STORR is set such that
there is a risk of only 1 in 365 days that total demand will not be able to
be met. Setting STORR is a fine balance: demanding a lower risk implies
a more expensive system operation; achieving cost reduction through
the reduction of this requirement implies an acceptance of higher risk of
demand disconnection

The volume of margin actions is dependent on the system conditions in
relation to the STORR requirements. For instance, the headroom
created by reducing output from self-despatched generation units in
longer markets reduces the need to take margin actions (see section
3.2.7.1).Another input is the variation in output from intermittent sources.
This energy needs to be supplied from alternative sources when the

2 TQEI and NIV both measure market imbalance (length), albeit via different methods. TQEI
is calculated in the settlement stage as the sum of all participants’ energy imbalance, while

NIV is

calculated in operational timescales as the sum of all actions taken by National Grid. A

valid approximation is TQEI = -NIV.
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intermittent source is unable to. In shorter timescales this potential
shortfall contributes to STORR.

90 Operationally, costs related to meeting STORR are called Margin
actions. There are two basic mechanisms to achieve STORR: Operating
Reserve actions and contracting of Short Term Operating Reserve
(STOR) units.

91 The first mechanism is acted by the purchase of power from units not
scheduled to be connected in the system at the required time. These
actions are expected to cause either the additional synchronisation of
such units or the advancing of synchronisation time of units that were
already planned to connect, or the delaying of the de-synchronisation
time of units already connected in the system. These Operating Reserve
actions can be operated either in the form of offers in the BM or as
PGBTs and Trades, in the main these actions come from offers in the
BM.

92 The price of offer prices in the BM hold different relationships with
different drivers dependent on the fuel type of the unit utilised. For
instance, offer prices from coal fired units have a strong relationship with
wholesale baseload power price, whilst offer prices from gas fired units
are more closely related to the wholesale clean® gas prices. The
relationships are further explored in section 3.3.5.

93 The second mechanism to achieve STORR is the contracting of
relatively fast acting standby generation through STOR tenders. STOR
units can be either BM patrticipants or not. Such units are paid availability
fees and utilisation fees.

94 Two additional items fall within the “Margin” cost group: BM Start Up and
Constrained Margin Management actions.

95 BM Start Up relates to actions taken by National Grid to position
generation units with longer notice times into a state of readiness
through “warming” the units.

96 Constrained Margin Management (CMM) relates to additional operating
reserve actions taken only partially due to the sterilisation of operating
reserve (headroom) caused by active transmission constraints.
Therefore, if an operating reserve action taken in a given generation unit
is deemed to be completely for the replacement of sterilised headroom
behind a constrained boundary, then it is assigned as a constraint cost;
otherwise, if only part of the created headroom is deemed to have been
necessary for sterilised headroom replacement, then the cost is
assigned as CMM, as illustrated below:

13 Clean gas prices refer to the fuel price corrected by the carbon emission price in the EU
ETS.
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A 4

Operating Sterilised
» Reserve Headroom
Sterilised action in a Replacement
Headroom > given < Ordinary
Replacement Generation Headroom
Unit :
D, Y Creation
Case 1: costs Case 2: costs
assigned to assigned to
Constraint CMM

Figure 8: Operating Reserve actions assigned to Constraints or to CMM
2.2.4 Footroom

97 Whereas Margin actions are those that enable National Grid to increase
generation to higher than expected demand levels, Footroom (or
downward regulation) actions are those taken to reduce the amount of
generation connected in the system so that frequency can be safely
managed in periods of lower than expected demand.

98 The level of footroom available becomes an issue particularly at times of
low demand, when the majority of flexible generation is at its minimum
stable output. Footroom costs are related to the de-synchronisation of
some units at their minimum stable level in order to increase other units
(i.e. to move them away from their minimum stable output such that they
can act in response to changes in frequency).

99 The volume of footroom actions required is significantly impacted by the
availability and running regimes of generation, in particular inflexible
types such as nuclear and wind. High levels of inflexible generation
generating during periods of low demands often sees flexible generation
moving toward their minimum stable output (as would be expected from
the relative merit order running of such generation), increasing the
volume of actions required.

100 The price of footroom actions is relatively stable, as most actions tend to
be taken overnight in the summer (lower demand periods), when power
prices tend to also be stable. This is discussed further in section 3.3.4.2

2.2.5 Response

101 Response costs are incurred by National Grid to instruct providers
(generators and demand units) to act in a frequency responsive mode,
i.e. changing their output or offtake automatically according to the
system frequency for which they receive capability and response energy
payments. The amount of generation and demand held in this frequency
responsive mode is a function of the largest possible immediate loss of
generation and demand and the maximum acceptable frequency
excursion in such event.
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102 National Grid incurs two main costs by performing such actions: the cost
of positioning the units in the responsive mode (bids and offers in the
BM) and the usage fee charged by the generators to act in such mode
(tendered).

103 In the case of the cost of positioning the units in the responsive mode,
the prices submitted are related to wholesale power prices. A full
discussion is to be found in sections 3.3.4.1 and 3.3.6.1. In the case of
fee charged by the generators to act in such mode, prices are dependent
on those submitted via the Frequency Response Price Submission
(FRPS) system for mandatory response and tendered/contracted prices
for commercial frequency response provision.

104 Special contracts exist to minimise National Grid’s cost (or risk of
increased cost) of positioning the units in frequency response mode,
namely the Firm Frequency Response (FFR) and Part Loaded
Response (PLR) contracts.

105 The above described mechanism is provided by dynamic response
providers. A certain proportion of frequency response can also be
achieved with the immediate disconnection of large demand units, the so
called ‘static’ response providers. With such providers there is typically
only a fee associated with usage.

2.2.6 Fast Reserve

106 In the event of an incident involving generation disconnection, frequency
response units will act immediately to stabilise frequency within
acceptable limits. Control engineers will issue instructions to re-despatch
generation so that a new steady state balance can be achieved;
however, those actions have a natural delay time, dependant of the
dynamics of the available generation at the time of the incident. In order
to achieve a more promptly re-establishing of frequency and restore the
system frequency response capability, National Grid need to use units
with enhanced dynamic characteristics.

107 Additionally, in the event of rapid demand changes, such as those
experienced during “TV pickups”, National Grid will utilise the enhanced
capabilities of fast acting units.

108 Fast Reserve costs relate to the contracting and use of such generation

and demand units. Fast reserve prices are mostly dependent on
tendered (and accepted) prices, submitted by service providers.
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2.3

109

110

111

Reactive Power

Reactive power production and consumption results from electricity
transmission using alternating current. Reactive power is managed on a
locational basis through the generation and absorption of Mvars™* and is
essential for maintaining voltage levels within designated limits across
the transmission system. More details on reactive power can be found in
section 3 of our Consultation Document 1/09*.

Within the BSIS, reactive power relates mostly to the volumes procured
by National Grid from generation units. The requirement for generators
to provide reactive power is defined in the Grid Code. The required
output level at any given time from the generator is determined by
National Grid and is generally used to optimise the transmission network
voltage profile. The volume of reactive power procured by National Grid
depends on the system demand and the overall configuration of the
transmission system at that time.

There are two types of arrangement by which reactive power can be
procured from a generator: default arrangements and market
arrangements.

2.3.1 Reactive Power Procurement Default Arrangements

112

113

For generators that have not entered a market agreement with National
Grid, the generator will be paid using the default arrangements outlined
in the Connection and Use of System Code (CUSC). This mechanism is
for generators that meet the Grid Code requirements (CC6.3.2) for
reactive power provision and are requested by National Grid to provide
reactive power services. The current arrangements are based on the
generators metered reactive power volumes (i.e. utilisation only) and
paid using a reactive power default price which is defined within the
CUSC as a function of wholesale prices and Retail Price Index. The
same payments apply to both absorption and generation of reactive
power.

More detail can be found under Schedule 3 Part 1 of the Connection and
Use of System Code (CUSC)*.

1 A var is the unit of reactive power with a Mvar being a million vars.
' http://www.nationalgrid.com/NR/rdonlyres/7C4BD8DD-E71B-48F5-95E9-

B611AD73CB9D/36153/ElectricitySOIncentivesConsultation.pdf

% http://www.nationalgrid.com/uk/Electricity/Codes/systemcode/contracts/
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2.3.2Reactive Power Procurement Market Arrangements

114 This service is open to transmission users with and without a Grid Code
obligation to provide reactive power. There are two forms of this
arrangement: “Obligatory Reactive Power Service” and “Enhanced
Reactive Power Services”. The market arrangements enable the reactive
power provider to request via a tender process:

- an available capability price; and/or

- a synchronised capability price (E/Mvar/hr); and/or

- a utilisation price (E/Mvarh); plus

- choice of contract length (from a minimum period of 12
months and thereafter in 6-month increments (12, 18, 24, 30,
36 months, etc.))

115 Reactive power volumes and costs procured under the market
arrangements form a small percentage of overall volumes procured
(approximately 7% in 2008/9).

116 More detail can be found under Schedule 3 Part 1 of the Connection and
Use of System Code (CUSC).

117 There is additional information on the procurement of reactive services
on our web site:

http://www.nationalgrid.com/uk/Electricity/Balancing/services/ReactivePower/

2.4 Minor Components
2.4.1 Black Start

118 National Grid has an obligation under the Grid Code to ensure that the
transmission networks can be re-energised in the event of a total or
partial system shutdown. Such re-energisation is known as black start.

119 Despite the low likelihood of a total or partial system shut-down
occurring, contingency arrangements must be in place to enable a timely
and orderly restoration of supplies.

120 National Grid’s obligation is met by contracting with generating stations
to be able to re-start generation without a power in feed from the
transmission system; ensuring transmission equipment can be operated
in the absence of external supplies and by agreeing contingency
procedures with generators and network operators. There is no
obligation upon generation to provide black start services.

121 The costs for black start are dependant on contract costs which may
include availability fees, capital contributions and testing fees.
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2.4.2 Transmission Losses

122 A small percentage of the energy transferred over the GB electricity
transmission system is lost due to the physical process of transmitting
electricity. This ‘lost’ power is known as transmission losses and is
currently around 1.7% of the power transmitted.

123 Transmission losses are not a cost that National Grid is directly exposed
to in relation to balancing the system. However, National Grid is
incentivised to minimise losses as part of BSIS.

124 To convert the transmission loss volume into a cost, the current incentive
uses a reference price. The transmission losses reference price is
based on the forward price plus an adjustment to replicate the shadow
price of carbon’ (as implemented in 2008/09).The shadow price of
carbon adjustment was calculated using the differential between the
market price of carbon and the shadow price of carbon taking into
account the relative generation types and efficiencies. The forward price
used was £47.09/MWh (the average forward price for 2009/10).

125 Figure 9 shows the level to BSIS adjustment, for 2009/10, for a range of
potential transmission losses outturns against the 6.0TWh target and
0.2TWh deadband (x-axis).
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Figure 9: Calculation of Transmission Losses adjustment

Yhttp://www.defra.gov.uk/environment/climatechange/research/carboncost/pdf/Howtouse SPC
-pdf
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126

2.5

127

128

129

As can be seen, as the transmission losses outturn moves away from
the agreed target, the BSIS adjustment shown on the y-axis quickly
ramps up to significant levels. The graph shows that for a 10% change
in losses volumes, there is a £29million impact on the BSIS scheme.

Cost drivers of Energy, Reactive, Black Start and Transmission
Losses:

National Grid is incentivised through the BSIS to reduce the cost of
operating the transmission system. Such costs are dependent on a
number of factors, each with different degrees of predictability and
volatility and also the level of control that National Grid can express in
that area. This section outlines the main cost drivers, with a brief
description and our view on how controllable, predictable and volatile
they are.

The cost of energy component actions are the result of the volume of
services required and the price of these services. Their main drivers are:

e Electricity wholesale market price

e Balancing Mechanism (BM) prices

e Balancing Services Contracts

e Volume of Wind generation

e Level of market imbalance (market length)

e Generator availability and operating regimes

e Requirements for services to comply with NETSSQSS

Reactive power costs share the driver of wholesale power price.
Additional drivers are:

e RPI

» Level of active power flows across the transmission system
e Customer Reactive Power Demand

e Commercial Reactive Power contracts

e Reactive power dispatch

2.5.1Electricity Wholesale market price

130

One important driver of the costs incurred by National Grid to manage
system frequency is electricity wholesale market price. Market price
impacts the cost of pre-Gate trades, BM actions and the volume and
direction of flows across the Anglo-French interconnector.
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131 Wholesale power price is also a strong driver of reactive power costs as
almost the totality of reactive power is purchased using the default
arrangements. The default price is defined in CUSC Schedule 3
Appendix 1'® and is calculated monthly based on the relevant month’s
RPI and month ahead wholesale power price. This process ensures that
power price is accurately reflected in accordance to the most up to date
data available.

132 Whilst the prices to which National Grid is exposed for managing system
frequency have a half-hour granularity and the reactive power default
prices are calculated monthly, the current incentive target is based on
forward power price that is looking up to 16 months ahead. Utilising
forward market price curves have the advantage of using a relevant
external, transparent and well understood market based index
representing the current value of energy for the period in question; if all
balancing actions were performed at this moment the price quoted would
be that paid, save for any premiums on specific services. However, the
uncertainty of power prices introduces a risk into the forecast and can
also lead to windfall gains and losses for changes in power price away
from the forward price in the future.

133 Figure 10 illustrates the change in forward prices over time compared to
the outturn. The range has been developed comparing forward power
prices and day ahead price. The P90 and P10 lines indicate the
statistical boundaries for the accuracy of forward power price as an
indication of value the market will reach by the day ahead power stage.
There is a 10% chance that day ahead price will be below the P10 range
and a 10% chance that the day ahead price will be above the P90 range.
Therefore, there is an 80% chance that the day ahead price will be within
the P10 — P90 range. As can be seen, the range of day ahead power
prices when compared to the year ahead forward price increases the
farther ahead the forward power price forecast has been used. The
graph indicates that:

e at 4 weeks ahead the ability to use forward power prices as an
indication of short-term prices sits within a range of around +30%/-
25% of actual prices

e at 16 weeks ahead (approximate time between of the year ahead
‘final forecast’ and the start of the incentive scheme), the ability to
use as forward power prices is only +50% / -30%

18 http://www.nationalgrid.com/uk/Electricity/Codes/systemcode/contracts/
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Figure 10: Volatility of power price forecast

134 The actual power price to which National Grid is exposed presents a
significant volatility, which impacts the ability of National Grid to forecast
balancing costs. Figure 11 illustrates the volatility of half-hourly, mean
daily and mean monthly power prices (SPNIRP)*®
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Figure 11: Power price volatility, as represented by SPNIRP

¥ SPNIRP, as defined in NGET transmission licence, is the Single Price Net Imbalance
[volume] Reference Price for each settlement period
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