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About this document

This document is the Report to the Authority for GC0063 which contains the
responses to the Industry and Workgroup Consultations and the National Grid
recommendations reflecting these. The purpose of this document is to assist the
Authority in their decision on whether to implement the GC0063 proposed changes.

The revisions to the Grid Code proposed by National Grid and sent to the Authority
require approval by that body and will, if approved, come into force on such date (or
dates) of which Authorised Electricity Operators will be notified by National Grid, in

accordance with the Authority's approval.
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1 Executive Summary

Background

1.1 The Grid Code Review Panel established the Power Available Workgroup in
July 2012 following the completion of the C/11 Workgroup (BM Unit Data from
Intermittent Generation).

1.2 Prior to establishing the C/11 Workgroup, the Grid Code Review Panel
recognised that the existing Grid Code data requirements were developed at a
time when the predominant sources of energy were not intermittent and that
predicting the output is easier when compared with intermittent sources. The
C/11 Workgroup was established to consider whether the Grid Code data
requirements needed to be amended to facilitate the participation of
generation powered by intermittent sources in the Balancing Mechanism.

1.3 The C/11 Workgroup made a number of recommendations concerning the
Physical Notification and Output Useable' data flows and in addition to
investigate (i) a new ‘Power Available’ signal (or another solution) used as a
proxy for Physical Notifications for the management of Bid/Offers in real time
and (ii) changes to the provision of MEL.

1.4 A Power Available Workgroup was subsequently convened to consider the
C/11 recommendations as defined within the Power Available Workgroup
Terms of Reference that were approved by the Grid Code Review Panel.

The Power Available Workgroup

Benefits

1.5 At a high level, the proposals discussed as part of the Power Available
Workgroup would help to facilitate:

e The efficient integration, participation and operation of renewable generation
into the energy market;

e The opportunity for renewable generation to earn additional revenues from
the provision of Balancing Services, for example reserve, Bid Offer
Acceptances (BOASs) and frequency response;

e Reduction in the need to take actions on out of merit alternatives; and
e Enhanced system security by providing more options for the provision of
balancing services particularly in regions where less generation with
controllable fuel sources is available.
1.6 The above effects of the proposals would improve the efficient operation of the

system and allow all BSUoS payers to benefit from reduced costs of the
balancing mechanism.

Workgroup Considerations

1.7 The Power Available (PA) Workgroup sought to better articulate the current
and anticipated deficiencies in data flows that will become increasingly

dominant in the future with the growth of intermittent generation. The identified GC0063 Report to the
deficiencies fell into two broad categories: accurate settlement of Bid Offer Aauthority
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Acceptances (BOAs); and operational data necessary for the System Operator
to operate the Transmission System in an economic and efficient manner. The
Workgroup recognised that one solution to address both potential categories
of deficiency may be possible however these would need to be progressed
under separate governance arrangements.

Accurate BOA volume settlement

1.8

The PA Workgroup considered data flows that were relevant to accurate BOA
volume settlement and further noted that the volume of BOAs (Accepted Bids)
from intermittent sources in 2013 (Oct 12 — Sept 13) represent ~2.1% of the
total volume. It also noted that the solutions being considered for operational
data could equally apply to accurate BOA settlement if required, however this
would need to be progressed through Balancing and Settlement Code
governance arrangements if this was considered necessary by BSC patrties.
Therefore, the PA Workgroup focused on the first broad category; operational
data for the system operator.

Operational Data for the System Operator

1.9

1.10

1.11

1.12

1.13

1.14

1.15

The Workgroup recognised that when an intermittent generator has reduced
its output, the System Operator has no visibility of what the potential
headroom could be for the provision of reserve or frequency response if
required for operational balancing of the system.

A number of options to overcome this deficiency were considered by the
Workgroup:

Option 1 - Standardisation of MEL which would require MEL submissions that
would be expected to vary with forecast intermittent energy source, where the
update frequency was a variable to be determined by the User;

Option 2 - Dynamic MEL (Power Available signal used to calculate MEL), with
an update frequency of [10 minutes]; and

Option 3 - Power Available Data via SCADA i.e. the submission of Power
Available as an operational metering signal which would be fed to the National
Grid Control Centre via SCADA with the redefinition of MEL used to indicate
electrically connected capacity.

At the heart of these options is the Power Available signal. Power Available is
an indication of the maximum achievable output which could be delivered by
an intermittent generator under the current prevailing conditions (e.qg.
weather), for example, the present output may have been reduced for the
provision of balancing services to the system operator. It is defined as:

A value / signal prepared in accordance with good industry practice, representing the
instantaneous sum of the potential Active Power available from each individual
Power Park Unit within the Power Park Module / BM Unit calculated using any
applicable combination of meteorological (including wind speed), electrical or
mechanical data measured at each Power Park Unit. The Power Available shall be
a value of between OMW and Registered Capacity which is the sum of the potential
Active Power available of each Power Park Unit within the Power Park Module /
BM Unit. A turbine that is not generating will be considered as not available.

Whilst the means by which it may be provided and the frequency of update
may differ for the options considered by the Workgroup, the underlying nature
of the Power Available signal is the same and is based on the prevailing
intermittent energy source and characteristics of the Power Park Units (e.qg.
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1.16

1.17

wind turbines). However, options 1 and 2 would require the generator to
create a MEL profile going forward and therefore would also need to include a
forecast element. Conversely, option 3 would require a frequently updated
spot value of Power Available which the System Operator would use going
forward.

After consideration of the advantages and disadvantages of these options, the
Workgroup concluded that option 3 (the Power Available Data Feed to
National Grid Control Centre via SCADA data connections) would best
address the deficiencies identified. After consideration of the advantages and
disadvantages of these options, National Grid's view is that option 3 (the
Power Available Data Feed to National Grid Control Centre via SCADA data
connections) would best address the deficiencies identified. It is envisaged
that this option would only apply to New Generators with a Completion Date
on or after 1% April 2016.

In exceptional circumstances where National Grid can reasonably
demonstrate that a Power Park Module has a significant effect on the National
Electricity Transmission System it may require some existing Generators to
provide a Power Available signal. The cost of this approach would need to be
assessed on a case by case basis.
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2 Purpose & Scope of Workgroup

2.1 At the July 2012 Grid Code Review Panel (GCRP), National Grid presented
the concepts of Power Available and High Wind Speed Shutdown (minutes
2589 and 2607-2618) where it was proposed that a Workgroup should be
established to examine whether the development of a power available signal
would be appropriate for implementation by intermittent generators.

2.2 The GCRP agreed that this issue required further investigation and approved
the draft Terms of Reference presented by National Grid (minutes 2590 and
2615 and ppl12/34). The GCRP also recommended that, for efficiency, it may
be appropriate to hold a joint Workgroup to discuss the two concepts, whilst
ensuring that the two sets of terms of references were fully addressed. This
report addresses the issue of Power Available.

Terms of Reference

2.3 A full copy of the Terms of Reference can be found in Annex 1 the Scope of
which are given below:

The Workgroup shall consider and report on the following:
e Clearly define the defect that Power Available attempts to resolve by:
= Quantifying the current accuracy of FPNs (PN at gate closure)
from intermittent generators
= Quantifying the volume of energy curtailed from intermittent
generators
¢ |dentify how the concept of Power Available can be implemented by:
= Creating a technical standard to calculate Power Available
across different turbine manufacturers
= |dentify the method by which data will be collected
= |dentify the obligations on wind farms to collate data
= |dentify how data will be aggregated and converted into a
Power Available signal
= Assess the accuracy (based on time intervals) required for the
provision of such data
= |dentify the technical equipment required
e Examine any required information systems changes
e Quantify the benefits to wind farms that can be gained from Power
Available by:
= Examining the potential volumes of generation that can utilise
such a signal for settlement purposes, within both current and
future connections
e Review the information that is currently available to wind farm
operators and assess the value of this to National Grid as National
Electricity Transmission System Operator (NETSO).
= Take into account any analysis carried out by the High Wind
Speed Shutdown (HWSS) Workgroup
e Identify additional items of information which could be of benefit and
assess the value of providing these to National Grid as NETSO
e Assess the investment required to implement a minimal Power
Available signal versus a highly accurate signal aggregated on a per
turbine basis
e Examine how Power Available will operate under different scenarios
such as:
* high wind speed shutdown
= turbine faults
e Assess whether retrospective application of Power Available will be
appropriate
e Assess whether other renewables should be taken into account
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e Take account of and feed into the "High Wind Speed Shutdown" work
being carried out under a Grid Code Workgroup

e Take account of the work in C/11 — BM Unit data from Intermittent
Generation. This proposed a concept of calculating a generator’s
Maximum Export Limit (MEL) based on predicted/actual wind speed

e Take account of relevant international practice and the approach taken
in European Code development.

Timescales

2.4 The Workgroup reported back to the November 2013 GCRP. Subsequently
first a Workgroup Consultation (which ran from 20 December 2013 to 27
January 2014) and then an Industry Consultation (7 March to 7 April 2014)
took place to give interested parties the opportunity to input to this report and
to inform the conclusions reached.
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3 An Introduction to the System Operator Challenge

3.1

3.2

The Grid Code was written at a time when there were very low volumes of
generation from intermittent power sources connected to the system. The
Grid Code requires generators with intermittent power sources, such as wind,
wave, or photovoltaic, to interact with the System Operator in the same way
as a traditional generator with a controllable power source.

The System Operator receives a number of data items from generators (these
are described in more detail in section 5) however two key data submissions
are Physical Notifications (PN) and Maximum Export Limits (MEL).
Essentially, PN indicates what a generator intends to output (typically
between MEL and the Stable Export Limit (SEL)) and the MEL indicate what a
generator is capable of outputting at any specific time if requested by the
System Operator. Amongst other things, PN and MEL allow the System
Operator to:

o Calculate the total generation volume connected to the system and
forecast to be connected going forward;

° Calculate the available reserve on the system provided by the market;
. Determine transmission constraints;

. Amend generation output via Bid Offer Acceptances (BOAS) to match
demand and manage constraints through the Balancing Mechanism;

. Hold additional
requirements; and

reserve on generation to meet operational

. Despatch frequency response from generation in order to manage the
system frequency within operational and statutory limits.

System Balancing

3.3

3.4

3.5

3.6

The Grid Code envisages that the System Operator aggregates the sum of all
notified PNs and compares this with the forecast demand profiles. The SO
then plans to take balancing actions to modify the notified total generation to
meet the forecast demand. Some of these planned actions can be short term
actions that can be taken in real time. Others, such as the starting up or
shutting down of entire BM Units, require action to be taken many hours in
advance.

The main way in which the System Operator balances generation and demand
in real time is by issuing Bid Offer Acceptances (BOAS) that vary generator
outputs. BM Participants can submit a series of prices to offer to increase
their output from a BM Unit from their PN up to their MEL, and to bid to reduce
their output from a BM Unit from their PN down to their SEL.

This process works well where the generating plant operators can control the
power source. However, the System Operator is uncertain how effective this
process is for generation with an intermittent power source given that such BM
Participants may be unable to accurately forecast their output 1 hour ahead of
real time for the whole of the relevant balancing period.

The System Operator may also take BOAs, or other balancing actions, to
resolve constraints on the Transmission System. These may be thermal
constraints, determined by the maximum total post fault capacity of all the
circuits connecting one area of the system or may be due to voltage or stability
constraints.
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Frequency Response

3.7 Frequency response is despatched by instructing a generator to operate in a
frequency responsive mode of operation. The volume of response is specified
through the Grid Code based on the Registered Capacity of each Generating
Unit or Power Park Module and confirmed through compliance tests following
commissioning. These tests are used to derive the Frequency Response
Matrix, but the actual frequency response available in the operational
timeframe is determined by establishing the output of the generator relative to
its Maximum Export Limit and deriving the frequency response capability at
that operating point from the tested frequency response matrices. Typically,
the System Operator will change the operating point of the generator via a
BOA to obtain the required frequency response capability.

Intermittent Generation trends

3.8 The projected amount of renewable generation that is contracted to connect to
the system within the next 5 years is shown in Figure 1 below, with the
majority of the new connections being from wind farms. This chart is based on
data in National Grid’s Transmission Entry Capacity (TEC) Register.

Demand and generation background: Gone Green

B CC5

Storage

Gas/CHP
Coal
B Nuclear

O sonnonnnnnuinRRRRNRRRRRE —GcBDemand

(ACS Peak)

Figure 1 : Demand and Generation Background: Gone Green 2013.

3.9 In order to manage the system efficiently, the System Operator requires a
clear understanding of the output that a generator is capable of given the
available power source and any associated uncertainties. This understanding
will become more important as the volume of intermittent generation grows. In
addition the System Operator is continuing to improve its wind forecasting
capability to support operational decisions it must make in advance of real
time. The wind forecasting process employed by the System Operator is
described in section 5.33.

3.10 At present, BOAs would normally only be taken on wind generation to manage
specific system constraints, rather than just to balance energy. However, the
System Operator considers this likely to change in the next few years as wind
generation forms a greater proportion of the overall generation mix. National
Grid has already had occasions of wind generation contributing up to 25% of
minimum demand on a windy summer night.

3.11 As intermittent generation grows in volume, the System Operator expects its
use of balancing actions and frequency response from intermittent generation
to grow. This will particularly be the case during periods of low demand and
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3.12

3.13

high wind where use of services from intermittent generation may be the most
economic solution. If this were not possible, services would need to be
procured from other sources (e.g. interconnectors, generation, demand,
energy storage) that would not ordinarily operate during such market
conditions and are therefore likely to be more expensive options. In addition
to this, wind power is technically well placed to provide rapid frequency
response which will be required during periods of low system inertia that result
from lower demand minimums and reduced levels of rotating plant
synchronised to the system.

There are parts of the National Electricity Transmission System (NETS) where
wind generation is providing an increasingly dominant contribution to flows
across constrained boundaries and therefore the use of BOAs from
intermittent generation may be the most economic option available to manage
the constraint. The constraints on these boundaries will be impacted by
planned transmission outages, connection of generation under the Connect
and Manage regime and insufficient transmission capacity to cater for the
available generation and prevailing demand.

Given these trends, the System Operator needs to consider whether it will be
able to continue to efficiently manage the Transmission System with the data
flows it is currently entitled to receive as defined in the Grid Code and
subsequently provided by intermittent generation. The remaining sections of
this report address the terms of reference of this Workgroup.
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4 Specific Issues for the System Operator

4.1 This section describes 3 challenges to the System Operator's ability to
efficiently manage the Transmission System. These are:

o Awareness of head room from intermittent generation when curtailed;
e The provision of frequency response from intermittent generation; and

e For MEL and PN data, the difference between data submitted and the actual
physical outturn.

4.2 The System Operator performs a residual balancing role and the costs of
actions it takes to ensure that the system is operated in a safe, secure and
economic manner are recovered from consumers through the Balancing
Services Use of System (BSUoS) Charge.

Headroom from Intermittent Generation

4.3 Headroom, as used in this report, is the capacity of a Generator to increase its
output from its current operating point. Typically, headroom is created
following an earlier BOA Acceptance to reduce output or where a Generator is
part loaded in response to market conditions.

4.4 As noted in section 3, the System Operator may require generation to reduce
or increase output by Bid Offer Acceptances in the Balancing Mechanism. At
present, this occurs infrequently for intermittent generation and typically only
behind an export constrained boundary. However, given the anticipated
growth in wind generation, the System Operator expects such actions to
become more common in future. Generally, the System Operator does not
receive an indication of whether wind generator reductions can be reversed,
i.e. whether they have headroom. This lack of visibility of headroom from wind
generators can lead to other plant types being despatched to increase output,
which may be less economical and more carbon intensive than despatching a
wind farm. Similar considerations may apply to other forms of variable
generation.

4.5 In discussing the lack of visibility of headroom from wind farms, the example
below illustrates the case that, after a Bid/Offer Acceptance (BOA) to reduce a
generator’s output, PN and MEL do not give an indication of its headroom. As
noted in paragraph 3.3, any discrepancies between these data flows and the
actual positions they are intended to represent create errors and uncertainties
which, in aggregate, can lead to wider imbalances between generation and
demand, less optimal management of system reserve (headroom), frequency
response and constraints with consequential increased costs passed on to
end consumers.
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Figure 2: lllustration of the limitation in using PN and MEL data submitted to

determine actual headroom
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Frequency Response from Intermittent Generation

4.6

4.7

Generated

Wind Power

Frequency
Deviation ¢

(Hz)

Under the Grid Code, the majority of Generating Units® or Power Park
Modules installed within a Large Power Station are required to have a
frequency response capability. In the operational phase, a number of these
Generators will be instructed to operate in Frequency Sensitive Mode and be
required to provide frequency response to help ensure that the system
frequency is maintained within specific limits should there be a loss of
Generation or change of Demand. As the instruction process relies on
forecasted output through the combination of Maximum Export Limits (MELS)
and PNs, it is important to ensure that the MEL and PNs remain accurate to
set the baseline for such balancing services. Without this, the System
Operator cannot be certain of the frequency response capability at a point in
time.

The requirement for Power Park Modules forming part of a Large Power
Station (which includes wind farms) to contribute to and have the capability to
provide frequency control was introduced into the Grid Code in June 2005
following consultation H/04. Whilst wind generation is not widely used for
contributing to primary and secondary frequency response at present, this is
likely to change as greater volumes connect and displace plant with
controllable power sources. Experience to date has demonstrated that, if the
wind resource is sufficient, wind farms can deliver very good and fast acting
response capabilities. Figure 3 below provides an example of how a wind
farm can provide low frequency response.

(MW)
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Figure 3: Example of low frequency response from wind generation

2 The obligations on Generating Units and Power Park Modules within a Large Power Station

to provide frequency response are dependent upon size, type, location and Completion Date
and defined in CC.6.3.7(e) and CC.6.3.7(f) of the Grid Code.
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4.8

The actual performance of a wind farm in its ability to provide frequency
response is shown in Figure 4 below. This was recorded during a Grid Code
Compliance test.

o7 T

T T T
Y e | -
LN i wiie el T it R [y
i do 1 “'”'L-\_‘__l 1 T
i | | MW e |
n.s——-l———-"——l———————l —————— “::""“WWT'MW | sz.50
VS
¢ 1 1 1 1 1
7 R N U L [
H s 1 T i 1 5
g A I I I I Ten §
Eosl AW L ___ L _mected Froqueren Froe | ]
') | ] | } nsui
el I I T I =
ed 4 l_ _ _ __ _ e EE . _ _ _ A | sz40
\ 1 [ 1 1
| 1 | 1 1 1 sz
P e | Lo e —— |
S E— N | 1 1 1 sz
1 1 1 1
(1] + + + + 4240
11 7o L] "o 130 12

aaf-— =4
7

I
1

0 - — - — - == — — — =
1

d__

|

|

|

|

|

|
L -

|

|

|

|

|

|
—-——=-

|

|

|

|

|

|

B
54—
B

az

Figure 4: Example of frequency response from wind farm during a Grid Code

Compliance test

Physical Notification and MEL accuracy

4.9

4.10

411

412

413

4.14

This is discussed in more detail in section 5 however, the accuracy between
the Physical Notification at gate closure and the actual outturn does vary
between different generation types. For example, PNs from generators with a
variable primary energy source such as wind may not be as accurate as those
from thermal or hydro generation.

There is an observed variation in PN accuracy between wind generators with
some generators relying on default data.

PNs are submitted for each half hour trading period and the output from a
generator with a variable primary energy source is likely to vary within a
trading period.

It is challenging for wind generators to provide a highly accurate PN for two
reasons. Firstly, day ahead PN submissions may be subject to significant
forecasting errors. Secondly, hour ahead PN resubmissions for a whole half
hour trading period are an estimate of the average output for that trading
period and while the PNs may be subject to less forecasting error over the
whole trading period (compared to day ahead), the PNs ignore the reality that
wind power may vary significantly within that period.

The average PN following error is described in more detail in section 5.6,
however, this error means that the System Operator cannot always make
operational decisions based on PN data submitted from wind generators.

As noted in the preceding paragraphs, MEL is used by the System Operator to
determine the level of frequency response that a generator is capable of
providing and the head room that is available. MEL is interpreted in a number
of ways by wind farm operators and updated with varying frequency from
hourly to monthly. At present, the System Operator cannot reliably use MEL
data for the calculation of frequency response and head room.
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5 Current Information Provision and its use

5.1 To help define the scope of the issues, the Workgroup discussed what
information and data was currently being provided by wind generators and
how this was used by National Grid. The objective was to consider whether
the current data was sufficient for the System Operator and to ascertain
whether new items were required. The main data items are set out below:

Pre Gate Closure Data

° Physical Notifications
o Bid/Offer data

Post Gate Closure Data

. Operational Metering Data
° Maximum Export Limits (MEL)
. Dynamic Parameters

o Wind speed and direction on a Power Park Module basis rather than
from individual turbines.

Historic Recorded Data

o Recorded information received from data loggers such as Dynamic
System Monitoring and Ancillary Services Monitoring equipment

° Historic recorded data from Compliance Tests including a Power

Available Signal for frequency response testing purposes and test
results

Planning Code Data

° Static data received under the Grid Code used for offline modelling and
analysis purposes (Power Park Module MW, MVA and Performance
Chart, Power Park Unit data including Control System Parameters and
Power output / wind speed curves).

5.2 The generator licence requires the generator to comply with the Grid Code.
Physical Notifications (PN)

5.3 Under BC1.4.2 of the Grid Code, generators are required to provide the best
estimate (Physical Notification or PN) of their output for each half hour of the
following day, which may then be revised up to an hour before real time (Gate
closure). This then becomes their Final Physical Notification which is then
used by the System Operator to determine the current generator output and
forecast output going forward.

5.4 The Grid Code defines the PN as: GC0063 Report to the

Authority

“Data that describes the BM Participant’s best estimate of the expected input
or output of Active Power of a BM Unit and/or (where relevant) Generating 21 May 2014

Unit, the accuracy of the Physical Notification being commensurate with . -5
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A PN can be profiled within a settlement period.

5.5 Arecent Grid Code change, C/11, removed the obligation for wind generators
to follow their Physical Notification (PN), provided that they follow good
industry practice i.e. submit PNs that are a true and accurate reflection of their
estimated output. This was introduced because wind generators can find it
difficult to follow PNs due to the variable nature of their primary energy source.
However, if the generator participates within the BM, in times of system stress,
a £0 BOA may be issued to the generator to return to their PN.

5.6 Currently, in operational timescales, National Grid control engineers can elect
to use either Physical Notifications (PNs) from a wind farm or existing MW
metered output from the wind farm in calculating expected total generation
between four hours ahead and real time. The reason for this is partly historic
in that in the early days of wind power in 2005 and 2006 there was little
enthusiasm from wind farms at that time to submit PN data. Many chose to
submit nothing and others chose to submit zero. It was at this stage that it was
decided that an internal wind power forecasting capability would need to be
developed within National Grid. Over the subsequent years there has been a
vast improvement in the quality and frequency of the data being submitted by
wind farms.

5.7 In terms of timing, National Grid requires accurate PN data 90 minutes ahead
of real time in order to plan the system effectively, There are three critical
decision points where accurate information is important. At the day ahead
stage (24 hours ahead of real time) National Grid requires accurate
information to enable assessment of margins and headroom on the system.
The critical point for deciding whether extra generation is needed to be
warmed up and made ready to generate is 4 hours ahead of each cardinal
point® on the demand curve. After gate closure (1 hour ahead) adjustments
are performed by Engineers at the Electricity National Control Centre to
manage frequency and constraints. These adjustments and the settlement of
them are performed relative to the PN submitted.

Current accuracy of PNs at Gate Closure compared with actual outturn
from intermittent generators

5.8 Figure 5 below highlights the lower accuracy of wind generation PNs
compared with other generation types.
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Figure 5: Comparison of PN following error between generator types.
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59

5.10

5.11

5.12

Percentage PN Following Error is defined as:

Average(ABS (PN g, eciosue £ BOAs — MeteredOutput))
MaxMetered Output

PNaccuracy (%) =

The PN accuracy is defined as the average absolute difference in MWh per
settlement period between the expected value (PN at Gate Closure modified
by BOAs) and actual metered output, divided by the maximum metered output
from the BMU. For example, a 100MW BMU that submitted a PN of 25MW
with double that (50MW) for the metered output would yield an accuracy of
25%.

The analysis has been based on all data since 1% January 2011 giving a 3
month rolling average from the start of April 2011.the absolute difference in
MW between expected (PN at Gate Closure) and actual metered output
divided by PN at gate closure (FPN). The analysis was done for all BMUs with
a maximum metered output greater than 10MW.

Figure 6 below illustrates the average PN following accuracy by Balancing
Mechanism Unit (BMU) individual wind BMUs above 10 MW between January
2011 and September 2013.

FPN Following Error (Percentage of
FPN)

Wind Farm FPN Following Error by BM Unit
Jan 11 to Sep 13
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Figure 6: PN following accuracy by Wind BM Unit (Jan 2011 — Sept 2013)

The mean PN following error for wind BMUs over this period is 15.9%. This
compares with 2.9% for coal, 3.1% for gas, 4.9% for hydro and 5.5% for
nuclear over the same period.

Maximum Export Limits (MEL)

5.14

5.15

In addition to providing PNs, BM Participants (generators) also submit
Maximum Export Levels (MELs) for each settlement period. This is the
maximum power that a BM Unit chooses to make available via the Balancing
Mechanism during the settlement period. The MEL is used by NGET to
determine the amount of power available to the System Operator over and
above that indicated by PNs and is used in the despatch of frequency
response and to determine reserve levels provided by the market.

The MEL indicates the amount of capacity that is available on a particular unit
and is submitted by a generator in order to help the System Operator with
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5.16

5.17

5.18

5.19

5.20

reserve scheduling. This may be submitted within gate closure and can be
different from a generator’s PN. It is defined in the Grid Code as:

“A series of MW figures and associated times, making up a profile of the
maximum level at which the BM Unit may be exporting (in MW) to the
National Electricity Transmission System at the Grid Entry Point or Grid
Supply Point, as appropriate.”

For wind generation, MEL can be perceived as being based on actual or
predicted wind speed in order to calculate the actual or forecast maximum
capacity respectively. However, this would require frequent updates to MEL
which may not be practical compared to submissions from generation with
controllable energy sources.

The Workgroup acknowledge that, across the industry, there are different
practices for submitting MEL; some parties put in MEL as installed capacity,
some set MEL to PN and others provide a more dynamic MEL (i.e. a MEL
dependent upon the actual availability and output of the plant at a particular
time).

MEL is very important to National Grid to provide awareness of how much
capacity margin is available on the system. For a marginal power station with
a controllable fuel source, the difference between the PN and the MEL gives
an indication of the headroom or spare capacity that is available to be
instructed if needed.

Currently, 1.4% of MEL submissions by Power Park Modules are changed
between gate closure and real time. This compares to 1.3% for nuclear, 2.2%
for CCGT and 3.8% for coal.

The graph below shows the percentages of MEL submissions that are
changed (y axis) for each fuel type over various time frames. The data relates
to the period April 2012 to September 2013. Generally, wind MELs are
changed less frequently than other fuel types across all timescales, with the
exception of hydro.
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Figure 7: Percentage of MEL data changing between submissions by

fuel type (April 2012 — Sept 2013)
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5.21

If the submitted MEL was dependent on wind output, there would be a greater
variation whereas, if MEL was based on the available capacity, there would be
less variation. Figure 7 suggests that the MEL data is generally submitted on
the latter basis.

Bid / Offer data

5.22

Bid / Offer data specifies MW operating points and the costs associated with
deviating generation from its current operating point as indicated by its
Physical Notification. These are very important in the decision making process
at the National Electricity Control Centre. When Bids and Offers need to be
accepted to manage system issues they are taken in cost order with the
cheapest option taken before more expensive options, unless system
constraints dictate otherwise. In this way, the need to optimise the
geographical distribution of plant on the electricity transmission system is
achieved in the most economic way.

Wind speed / direction

5.23

Wind Speed and Wind Direction is currently received from 50% of the BMU
wind farms. This is around 45 sites at the present time. This information is
used for two purposes. Firstly to verify the quality of the wind speed and
direction forecasts provided by our weather forecast provider. If these
forecasts are found to be inaccurate relative to the measured wind speed and
direction at the wind farm site, then adjustments are made to the forecasting
models to take this into account in the short term and feedback is given to the
weather companies so that improved weather forecasts can be received in the
longer term. Secondly the wind speed and wind direction measurement data is
used to build more accurate models that enable more accurate forecasting by
the System Operator.

Operational Metering

5.24

5.25

5.26

National Grid as System Operator, require Operational Metering Data which is
used for control of the Transmission System in real time. At the present time,
National Grid require aggregated wind speed and direction (amongst other
operational metering signals e.g. MW, MVAr’s, Voltage, tap position and
frequency) for each Power Park Module, the requirements for which are
specified in the Bilateral Agreement. At the present time if a fault occurs to the
operational metering, National Grid would generally require it to be repaired
within 5 days of natification of the fault unless otherwise agreed.

All the operational metering signals are generally treated in the same way
within the Bilateral Connection Agreements, and it is usual practice for the
generator to provide the specified operational metering signals to the Grid
Supply Point. National Grid would then take these signals and provide the
communications routes back to the National Electricity Control Centre at
Wokingham. In terms of ongoing maintenance, National Grid will pay for the
communications infrastructure from its Control Centre to the Grid Supply Point
and the Generator will pay for the communications infrastructure from the Grid
Supply Point to the Power Park Modules.

An example setting out the Bilateral Connection Agreement schedule and its
description of the communication routes is described in Annex 3.

Power Available signal for testing frequency response

5.27

Generators are required to provide a Power Available ("Avail") signal to
National Grid for compliance testing purposes only. These requirements are
detailed in OC5.A.1.3 (c) and CC.6.6.2 of the Grid Code but in summary when
a wind farm is undertaking compliance testing for frequency response testing
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purposes, they will be required to supply a Power Available signal with a
sampling rate of typically 10Hz. This signal however should not be confused
with operational metering signals which are provided to National Grid for the
purposes of operating the Transmission System.

Frequency Response

5.28

5.29

5.30

As noted in section 3.7 above, Frequency response from wind is despatched
by instructing a generator to operate in Frequency Sensitive Mode (FSM). The
volume of response provided is calculated using the de-load point from MEL
and making reference to a frequency response capability matrix for the
generator concerned.

The Workgroup noted that some wind farms (through operation of individual
wind turbines) are capable of providing frequency response in two ways:

° Maintaining a set de-load from the maximum operating output given
the prevailing wind conditions (i.e. the wind turbine output would follow
the wind output less a fixed headroom); some wind turbines can
operate in this way;

° Operate at a fixed specified loading point below the maximum (i.e. the
level of headroom and hence reserve would vary depending on wind
speed in reference to the fixed loading point of the wind farm) varying
output because of frequency changes only); all wind turbines can
operate in this way;

The latter mode of operation is used in the GB. There is no suggestion that
this will change, however it is worth noting that either mode of frequency
response requires the same data flow to calculate the frequency response
capability that is provided.

Wind Farm Data Collection and Signal Processing

5.31

In terms of data and signal processing, the required operational metering data
is currently limited to aggregated wind speed and direction for each Power
Park Module with a refresh rate of 5 seconds or better. The wind farm
developer determines how to derive these signals either from a met mast or
via transducers from the wind turbines themselves. It should be noted that
such signals may already be available from the Wind Farm SCADA system
which the wind farm owner and manufacturer will use for operational
purposes. Presently, there is no standard for the provision of wind speed and
wind direction operational metering other than the refresh rate.

Data Communications between wind farms and the System Operator

5.32

The System Operator receives data from all generators via Electronic Data
Transfer (EDT), Electronic Data Logging (EDL) and Supervisory Control and
Data Acquisition (SCADA). These are described in more detail in Annex 3
however the key characteristics are as flows:

. EDT — Generator data received from the Trading Point responsible for
the wind farm. PN’s and Bid Offer data are provided to the System
Operator via this medium.

. EDL — communication between the System Operator and Generating
Unit or Power Park Module control point where BOA acceptances are
issued and ancillary services instructions given such as frequency
response and reactive power. Dynamic parameters such as MELs may
also be communicated by this medium.
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. SCADA — all operational metering data and in the case of wind farms,
wind speed and direction.-

° Contingency communications (e.g. fax)

How is current data used to derive System Operator forecast output?

5.33

5.34
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The Workgroup questioned how current data on wind speed and PNs from
wind farms was used to help derive a forecast of output and whether this had
a large margin of error.

In the timescale 0 to 6 hours ahead, the aggregate wind forecast is a
combination of the metered output (Persistence forecast) and the wind power
forecast that has been derived from the weather forecast. The two results are
combined together in a linear way. At the real time point (O hours ahead) the
forecast and the metered values are equal. At 3 hours ahead the result is 50%
metering and 50% forecast. At 6 hours ahead the result consists of 100% of
the wind power forecast and 0% metering. This is shown in Figure 8 below.

~ = Parzistence Forecast [Latest ob=erved)

=T[eterministic Forecast [Weather based)

= Current [up to 4hr ahead )

0000 0100 0200 0300 0400 0500 0500 0700 0500 0900 1000 1100 1200 1300 1400 1300 16700 1700 1800 1900 2000 2100 2200 2300 00400

Hours ahezd

Figure 8: Wind Power forecast combining deterministic and persistence
methodologies

The forecast output is constantly updated on a rolling basis as new metering
data is received by the System Operator.

Wind Farm Operators’ Wind Forecast Data

5.36

5.37

5.38

It was noted that wind farm operators that are party to the BSC require
forecasting data flows for both trading purposes and the calculation of PNs.
Some parties use a common forecasting system and data set for both trading
and operational purposes whereas other parties take a separate approach.

At gate closure two data streams are submitted by, or on behalf of Wind
Farms:

. Notifications from parties representing aggregated traded positions
(MWh/Settlement Period) are submitted to the Energy Contract Volume
Aggregation Agent (currently Elexon)

. Physical Notifications for each BMU are submitted to the System
Operator

For wholesale energy trading, Trading Parties submit Notifications to the
Energy Contract Volume Aggregation Agent (ECVAA, one of the agents
mandated by the BSC) prior to gate closure and any differences between the
Notified position and metered outputs (MWh / Settlement Period) are cashed
out at the prevailing cash out price. For physical parties (i.e. generators), the
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5.39

Notified position in effect represents a forecast output at gate closure for the
settlement periods concerned.

Any Bid Offer Acceptance (BOAs) volumes (MWh/SP for a BMU) accepted by
the System Operator in the Balancing Mechanism are calculated with
reference to the Physical Notification at gate closure and these volumes are
added (or subtracted) to the Notified positions. This means that, assuming
PNs are accurate; any imbalance exposure associated with BOAs is removed.
BOAs are paid at the rates (E/MW) submitted by the Generator’s Trading Point
into the Balancing Mechanism. The following Figure 9 helps to explain this.
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Figure 9: High Level lllustration of BSC and Grid Code data flows
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6 Perceived Deficiencies

6.1 The identified deficiencies fell into two broad categories: operational data
necessary for the System Operator to operate the Transmission System in an
economic and efficient manner; and accurate settlement of Bid Offer
Acceptances (BOAS).

Required Operational Data from Intermittent Generation

6.2 Assuming that no changes to wind power output need to be taken, the System
Operator is currently able to undertake many of its overall activities where PNs
and other data would ordinarily be used by using a combination of forecasting
wind power output and wind output metered data. This assumes that wind
output is maximised to harness the available wind.

6.3 Within Gate Closure, where an intermittent generator is requested to deviate
from its preferred operating point (assumed to be maximised to harness the
available resource) to a specified output via a BOA, the System Operator is
uncertain what the potential output that Power Park Module could return to,
should the need arise. This data would enable the System Operator to
manage reserve levels and frequency response capability more efficiently.

6.4 For generation with a controllable power source, this is indicated by the
Maximum Export Limit; however the current definition of MEL and the
subsequent data that is provided from intermittent generation (e.g. wind) does
not allow the System Operator to establish the level of headroom that is
available for the reasons set out in sections 5.145.14 to 5.210. That is, there
is a variation in the interpretation of the definition of MEL by wind farm
operators and the level of accuracy that can be achieved.

Bid Offer Acceptance volume (MWh) accuracy
6.5 As already noted, the Grid Code defines the PN as:

“Data that describes the BM Participant’s best estimate of the expected input
or output of Active Power of a BM Unit and/or (where relevant) Generating
Unit, the accuracy of the Physical Notification being commensurate with
Good Industry Practice”

A PN can be profiled within a settlement period. Inherently then, the PN data
contains forecast data going forward.

6.6 BOAs can be issued to deviate intermittent generation to specific operating
points, however the cost of taking a BOA is calculated with reference to the
Physical Notification and submitted price. Any significant discrepancies
between actual output and PN may therefore lead to an uneconomic decision
by the System Operator and an incorrect settlement of a BOA.

6.7 Balancing and Settlement Code (BSC) modification proposal P197
(‘Erroneous Calculation of Bid Offer Acceptance Volume') previously
considered how BOA volumes could be calculated for a BMU where MEL was
re-declared below its PN. P197 was focused on the scenario of thermal plant
that re-declared its MEL below its PN, but still had its BOA volume calculated
from PN. Similarities were noted with variable fuel source generation (e.g.
wind farms) whose power output deviates from PN but their BOA volumes
continued to be calculated from PN. P197 was understood to be rejected on
the basis that, although it was an issue, this was not sufficiently material to
warrant making changes to systems. It was noted that it may be appropriate
for a BSC change to be considered addressing both the P197 issue and the
deviation of variable fuel source generation from the declared PN, for example
by calculating BOA volumes from an updated baseline.
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6.8 The Grid Code Workgroup concluded that it was possible to use any of the
options that were considered to address operational considerations (through
the Grid Code) and to also calculate BOA volumes for Settlement (through the
BSC). However, the Workgroup expressed different views on whether BOA
volume settlement accuracy was an issue that needed addressing and, if it
were, whether implementation of any BSC changes needed to be aligned and
coincident with Grid Code changes. Therefore, the Workgroup considered it
sensible to describe the potential settlement issues impacting the BSC that
were apparent within this Workgroup report and then focus solely on
progressing relevant Grid Code changes to address operational issues.
Accurate settlement of Bid Offer Acceptances (BOAs) would be taken forward
separately through BSC governance arrangements if this was considered
necessary by BSC parties.

6.9 Although, from a practical perspective, it is possible to address 1) operational
considerations through the Grid Code and 2) BOA volume settlement
accuracy through the BSC separately (and with different implementation
dates), differences of opinion were expressed over whether it was appropriate
to implement any proposed changes to the Grid Code before any potential
corresponding BSC arrangements were concluded.

6.10 The Workgroup recognised that the margin of error was higher within
intermittent generation compared to other generation however the materiality
was not thought to be currently significant but may increase in the future as
intermittent generation volumes increase and the System Operator takes more
balancing actions on intermittent generation. The following table shows the
volume of BOAs taken between for different generator fuel sources. (1% Oct
2012 — 30" Sept 2013)

CCGT COAL GAS HYDRO OCGT OIL WIND Total
Volume of
Offers 3,438,367 2,643,013 13,223,389 1,351,042 32,896 11,442 1,078 20,701,227
Volume of
Bids -2,680,321 -9,177,284 -9,657,549 -619,899 -4 -952 -467,835 -22,603,844
Percentage of
Offers 16.6 12.8 63.9 6.5 0.2 0.1 0
Percentage of
Bids 11.9 40.6 42.7 2.7 0 0 2.1

6.11 It was noted that any developments that may have implications on settlement
of BOAs may affect Power Purchase Agreements that underpin investments in
wind farms. Consequently, concern was expressed over any proposals that
may affect settlement. As noted, further consideration of the terms of
reference by this Workgroup concluded that settlement implications would be
most sensibly progressed under BSC arrangements.

Benefits of addressing these perceived deficiencies

6.12 At a high level, overcoming these deficiencies will facilitate the efficient
integration, participation and operation of renewable generation to supply
electricity to GB consumers.

6.13 It would facilitate the opportunity for generators with a variable primary energy
source to participate in the provision of Balancing Services (e.g. reserve,
BOAs and frequency response) and earn additional revenues.

6.14 It would help avoid the necessity of taking actions on out of merit alternatives.

6.15 Where automation is possible, additional operational burden on renewable
generation operators should be reduced.
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6.16

6.17

6.18

It would improve the efficient operation of the system and potentially reduce
BSUO0S costs

Facilitating the provision of Balancing Services from intermittent generation will
also enhance system security particularly in regions where less generation
with controllable fuel sources are present.

In the long-term it is likely that the changes proposed in the provision of
additional data items to solve these deficiencies should lead to a review of the
existing data requirements under BC1 and BC2 of the Grid Code. However,
this would have to also consider the extent to which any changes implemented
applied only to new connectees going forwards or to all parties.
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7 Description of Options

7.1

7.2

In considering the issues highlighted by National Grid, the Workgroup
discussed whether or not changes were required to the existing processes or
whether solutions could be sought which were outside of the current Grid
Code obligations. Three options were found worthy of consideration and are
described below

. Option 1 - Standardisation of MEL where the update frequency was a
variable to be determined by the Generator;

° Option 2 - Dynamic MEL (Power Available signal used to calculate
MEL), with an update frequency of [10 minutes]; and

. Option 3 - Power Available Data Feed to the National Grid Control
Centre via SCADA data connections; MEL used to indicate connected
capacity

At the heart of all of the options is the Power Available signal. Power
Available is an indication of the maximum achievable output which could be
delivered by a wind farm under the current prevailing weather conditions
when, for example, the current output may have been reduced for the
provision of balancing services to the system operator. It is defined as:

A value / signal prepared in accordance with good industry practice, representing the
instantaneous sum of the potential Active Power available from each individual
Power Park Unit within the Power Park Module / BM Unit calculated using any
applicable combination of meteorological (including wind speed), electrical or
mechanical data measured at each Power Park Unit. The Power Available shall be
a value of between OMW and Registered Capacity which is the sum of the potential
Active Power available of each Power Park Unit within the Power Park Module /
BM Unit. A turbine that is not generating will be considered as not available.

Option 1 - Standardisation of MEL

7.3

7.4

7.5

7.6

7.7

7.8

There is currently inconsistency in BM data provided by wind farm operators.
Some BMUs set their MEL to be the Registered Capacity, or some other high
fixed value, while others set their MEL equal to their PN.

Under this option, PNs would continue to be provided by wind farm operators
through the BM. BC1.A.1.3.1 is modified to ensure a consistent definition of
MEL is used by all wind farms. The MEL would provide the forecast maximum
output profile expected forward from real time through the BM. It would be
recalculated and submitted periodically and potentially may be provided
manually.

A standard methodology for calculation of MEL would be agreed and would be
expected to vary with forecast wind output.

This may improve the accuracy of total headroom calculated from the sum of
synchronised MELs, but may not resolve the problems associated with wind
headroom and provision of frequency response following a reduction in output
via a BOA. This would depend on the accuracy achieved which would be
influenced by the frequency of update.

Settlement of any BOAs would continue to be against PN.

Wind farm operators would have to modify their systems to send the data.
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Option 2 - Dynamic MEL (Power Available signal is used to calculate MEL)

7.9

7.10

7.11

7.12

Under this option, PNs would continue to be provided by wind farm operators
through the BM as now. BC1.A.1.3.1 is modified to ensure a consistent
definition of MEL is used by all wind farms. In addition, each wind farm
periodically recalculates its current MEL, and re-submits its MEL profile
forward from real time through the BM. It is anticipated that this would occur
every ten or fifteen minutes and follow a standard methodology for calculation
of current MEL. Given the frequency of MEL revisions, persistence modelling
could be deployed to generate the profile forward from real time through the
BM by the operator. It is anticipated that this will be an automated solution.

Settlement of any BOAs would continue to be against PN.

This option could allow National Grid to calculate headroom provided by any
wind farms operating below MEL, and could allow wind farms to provide low
frequency response, as National Grid would be able to calculate the volume of
response currently being provided by a wind farm.

This option would result in an increased volume of data flowing through the
BM and Elexon systems. Wind farm operators would have to modify their
systems to send the data, and National Grid would have to modify their
systems to make use of the frequently updated MEL data.

Option 3 - Power Available Data Feed to National Grid Control Centre

7.13

7.14

7.15

7.16

7.17

7.18

Under this option, wind farms would submit PNs as now and, following a
standard definition, MEL which would indicate the total connected capacity.
However, rather than providing a periodic update of MEL, wind farms would
provide a separate periodic value for Power Available, at [X time] intervals
direct to National Grid’s Electricity National Control Centre. This value would
be the maximum output that could be delivered by the wind farm with the
current wind conditions, and would be calculated using an agreed standard
methodology. The System Operator would use this data, persistence
modelling and forecast data to make operational decisions for reserve and
frequency response based on its forward projections.

This signal could potentially be fed over the existing SCADA data connections
used to provide operational metering. National Grid would use the data
internally for operational purposes, but the settlement process would not be
affected.

As a general comment, discussions held with manufacturers support the view
that if a signal is already available within the wind farm SCADA system, it
should not be difficult or costly to provide to the System Operator provided
such requirements are specified with such signals when requested at the
design stage. However, additional work would need to be undertaken to
determine whether this signal could be used for the provision of an operational
signal to the System Operator.

Settlement of BOAs would be against PNs as now.

This option would allow National Grid to calculate headroom provided by any
wind farms operating below their current maximum possible output, and could
allow wind farms to provide low frequency response, as National Grid would
be able to calculate the volume of response currently being provided by a wind
farm.

Providing the total connected capacity through MEL would also assist in the

System Operators wind forecasting process. It also has the advantage of
allowing the System Operator to have greater visibility of all wind farms not
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7.19

just those which are BM Units in their own right and subject only to Central
Volume Allocated (CVA) metering.

This option does not impact on BM systems. Wind farm operators would have
to modify their SCADA systems to send the data, and National Grid would
have to modify their systems to make use of the additional information. It was
noted that wind speed and direction were already transmitted via SCADA
systems at a 5 second interval and it may be no more onerous to provide 5
second interval data rather than, for example, 10 — 15 minute interval data.

Further Refinement of Options

7.20

7.21

7.22

The Workgroup noted that the main difference between the “Standardisation
of MEL” and “Dynamic MEL” options was the frequency of data update as that
it would be expected to vary with forecast wind output.

The table below summarises the differences between the three options and
describes the features, advantages and disadvantages of each.

It was noted by the Workgroup that the costs for implementing any of these
solutions needs further consideration and would benefit from seeking wider
views as they vary between Generators and wind farm designs.

Other Considerations

7.23

7.24

7.25

7.26

It was noted by the Workgroup that the accuracy of PNs might be improved if
the period between gate closure and real time was reduced; however this was
not the case for MEL data as this data flow can already be varied within gate
closure irrespective of the gate closure period. Consequently, the Workgroup
did not consider that a shorter gate closure would address the deficiencies
identified for MEL.

Following submission of the draft report to the November GCRP, one member
was interested to understand the implications of the options with respect to
Licence Exempt Embedded Medium Power Stations (LEEMPS). So far as
Power Available is concerned, Option 1 (Standardisation of MEL) and Option
2 (Power Available signal is used to calculate MEL) would not be applicable to
LEEMPS or indeed Generators which do not participate in the wholesale
electricity market as they are not bound by the market rules and hence
products such as MEL. Option 3 (Power Available Data Feed to National Grid
Control Centre) could equally be applied to BM and non-BM participants as
this option is based on the operational metering requirements specified at the
connection application stage rather than a commercial product required as a
consequence of operating in the Balancing Market.

It is acknowledged that in respect of LEEMPS, the operational metering
arrangements are generally based on an internet based mobile telephone
technology system rather than that applied to conventional large power
stations which have direct and duplicated communications channels. Whilst it
is technically possible to add Power Available to the suite of signals available
from LEEMPS based wind farms the costs of this additional functionality would
need to be understood.

National Grid has no intention of requiring a Power Available signal to be
provided by Small Embedded Power Stations. The only exception to this
requirement would be where a Small Embedded Power Station is required to
provide a set of Operational Metering Signals. It is recognised that the issue
relating to Operational Metering in respect of Small Embedded Power Stations
which have registered as a BM Unit is still an issue for debate and as such
falls outside the scope of this report.
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7.27 National Grid has no intention of requiring existing LEEMPS to retrospectively
provide a Power Available signal under option 3 if this were subsequently
approved by the Authority as part of any future Grid Code modification.
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The following tables show the options:

Features

Option 1

Standardised MELs

Option 2

MEL Updated at Regular Intervals

Option 3

Power Available Signal to ENCC outside BM
systems

Data Exchange

MEL

Under this option, PNs would continue to be
provided by wind farm operators through the
BM. BC1.A.1.3.1 is modified to ensure a
consistent definition of MEL is used by all
wind farms

The MEL would provide forecast maximum

output profile expected forward from real time
through the BM. It would be recalculated and
submitted periodically and potentially may be

provided manually.

A standard methodology for calculation of
MEL would be agreed and would be expected
to vary with forecast wind output.

Under this option, PNs would continue to be
provided by wind farm operators through the BM as
now. BC1.A.1.3.1 is modified to ensure a
consistent definition of MEL is used by all wind
farms.

In addition, each intermittent generator periodically
recalculates its current MEL, and re-submits its
MEL profile forward from real time through the BM.
It is anticipated that this would occur every ten or
fifteen minutes and follow a standard methodology
for calculation of current MEL. Given the frequency
of MEL revisions, persistence modelling could be
deployed to generate the profile forward from real
time through the BM by the operator. It is
anticipated that this will be an automated solution.

MELs manually submitted, reflecting availability of
individual turbines in the same way as MEL reflects
availability of conventional plant.

PN

No Change

No Change

No Change

Power Avail

A value representing Power Available will be

used by the Generator to calculate and submit

A value representing Power Available will be used

by the Generator to calculate and submit MELs with

A Power Available signal will be provided via
SCADA to NGET.
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MELs

a defined update rate.
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Features

Option 1

Standardised MELs

Option 2

MEL Updated at Regular Intervals

Option 3

Power Available Signal to ENCC outside BM systems

SO balancing
actions

BOA dispatch

This will be done as now with reference to PN data
and submitted BOA prices

This will be done as now with reference to PN data and
submitted BOA prices

This will be done as now with reference to PN data and
submitted BOA prices

Wind forecasting

This will be done as now (set out in sections 5.23
and 5.33 — 5.35)

This will be done as now (set out in sections 5.23 and 5.33
-5.35

This will be done as now (set out in sections 5.23 and
5.33-5.35

Frequency
response and
reserve

Today the headroom between MEL and PN is used
to determine the availability of frequency response
and reserve; this will continue to be done with
reference to MEL.

The EBS system will assume that after a BOA the
BMU will return to the PN level. It will then
calculate headroom, response holding etc from the
difference between the BOA level and the assumed
position at the end of the BOA, which is the PN.

Today the headroom between MEL and PN is used to
determine the availability of frequency response and
reserve; this will continue to be done with reference to MEL

The EBS system will assume that after a BOA the BMU will
return to the PN level. It will then calculate headroom,
response holding etc from the difference between the BOA
level and the assumed position at the end of the BOA,
which is the PN.

Today the headroom between MEL and PN is used to
determine the availability of frequency response and
reserve; with option 3 instead the Power Available
signal will be used in conjunction with the loading point
of the generators which will give a more accurate
representation.

Also with option 3, the EBS system will assume that
after a BOA the BMU will return to the Power Available
level. It will then calculate headroom, response holding
etc from the difference between the BOA level and the
assumed position at the end of the BOA, which is the
PA.

Data Volumes

No significant change

Significant increase in volume of BM data sent to National
Grid and Elexon / BMRA

No increase in BM data systems. Very small
percentage increase in the volume of Scada data
received by SO.

Costs
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Implementation

Low but will depend on currently adopted practice

Low for wind farms with existing automated process

Medium for wind farms installing new automated process

Low for new generators

Ongoing
Operation

Low for wind farms adopting automated process ,
Potentially medium for those adopting a manual
process

Low for wind farms adopting automated process; medium

for those adopting a manual process

Low to very low — maintenance of single additional

analogue signal.

Implementation
Timescale

Only limited by Grid Code change

Would require time for wind farms to develop and
implement automated system if desired

Would require time for integration of signal to SCADA
systems and modification to SO systems.
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Features

Option 1

Standardised MELs

Option 2

MEL Updated at Regular Intervals

Option 3

Power Available Signal to ENCC outside BM systems

Changes to Clarify definition of MEL in Grid Code for intermittent | Changes to Grid Code to codify frequency of MEL data. Changes to Grid Code to require data — may be
Codes and generation different ways to obtain data for new and existing
associated generators and clarify definition of MEL
documents o )
Changes to Procurement Guidelines to clarify how
National Grid would assess the value of services from
windfarms where volumes may change in the future.
Settlement No Change No Change No Change
Information provided by Elexon website would need | Information provided by Elexon website would need review | Information provided by Elexon website would need
review for consistency for consistency review to ensure that data provided is valuable to
market participants
Delivery of

Requirement

Headroom

There is a risk that the SO cannot reliably calculate
current headroom provided by any wind farms
operating below maximum output because of
inconsistent and unknown refresh rates and the
triggers for resubmission. The risk is reduced if all
adopt the same ‘Good Industry Practice’ around
criteria for updating MEL which would give the SO
more confidence.

SO able to calculate better estimate of headroom,
depending on frequency of update although potentially
same issue of accuracy regardless of refresh rate. The risk
is further reduced if all adopt the same ‘Good Industry
Practice’ around criteria for updating MEL which would give
the SO more confidence

SO able to calculate headroom subject to operational
metering refresh rate
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Response
Volume

SO cannot reliably calculate current response
volume held on any wind farms operating in
frequency sensitive mode because of inconsistent
and unknown refresh rates and the triggers for
resubmission.

SO able to reliably calculate estimate of response volume
held on any wind farms operating in frequency sensitive
mode, based on consistent and known refresh rate of [10
minutes]. Refresh rate would not improve accuracy
necessarily though.

SO able to reliably calculate estimate of response
volume held on any wind farms operating in frequency
sensitive mode, based on consistent and known refresh
rate of [10 minutes]
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Features

Option 1

Standardised MELs

Option 2

MEL Updated at Regular Intervals

Option 3

Power Available Signal to ENCC outside BM systems

ADVANTAGES

For intermittent

Potentially no system and process changes

Some operators would not need to change their systems

For most Generators power available signal is already

Generators depending on current practice within control system. For new Generators this would
) probably be the easiest system to implement.
Potentially low overhead ) ) ]
To the extent that the option provides the SO with ) . )
) ) » . ) To the extent that the option provides the SO with
confidence in capability, there is a greater opportunity for ) ) B ) )
. . i confidence in capability, there is a greater opportunity
. . . wind generation to earn additional revenues for the ] ) -
To the extent that the option provides the SO with o ] for wind generation to earn additional revenues for the
) ) » . provision of services o )
confidence in capability, there is a greater provision of services
opportunity for wind generation to earn additional
revenues for the provision of services
For System No system changes Minor system changes associated with increased volumes Consistent basis on which Power Available signal is
Operator of data provided and consistent refresh rate.

Consistent basis on which MEL data is provided.
However the refresh rate and triggers for
resubmission will be inconsistent and may not
provide a reliable indication of headroom and
response volume available.

Option 1 does not provide a consistent refresh rate.
This would introduce greater overall error for the
System Operator. One party considered that if
common good industry practice is adopted then this
may provide a reliable indication.

Consistent basis on which MEL data is provided and
consistent refresh rate.

Refresh rate of 10 minutes or less will provide more reliable
indication of headroom and response volume available,
enabling response and reserve to be used from windfarms
rather than curtailing wind and bringing on conventional

plant.

Functionally, for the SO options 2&3 are identical.

Refresh rate of 10 minutes or less will provide more
reliable indication of headroom and response volume
available , enabling response and reserve to be used
from windfarms rather than curtailing wind and bringing

on conventional plant.

Functionally, for the SO options 2&3 are identical.
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For
Consumers

Potentially lower BSU0S costs depending on how
reliably the System Operator can calculate
headroom and frequency response holding on wind
farms. This would depend on the MEL update
frequency and consistency across Generators.

Improved security of supply due to improved
visibility of headroom and response volumes.

Consistent basis of MEL submission and the frequency [10
minutes] of update would allow the System Operator to
utilise response and reserve from more economical
sources resulting in lower BSUOS costs than Option 1.
Subject to data accuracy; if this is no better then outcome
is same as option 1

Improved security of supply due to improved visibility of
headroom and response volumes.

Consistent basis of Power Available submission and
the frequency [10 minutes] of update would allow the
System Operator to utilise response and reserve from
more economical sources resulting in lower BSUoS
costs than Option 1. Subject to data accuracy; if this is
no better then outcome is same as option 1. The
availability aspect would be the same as included in
MEL under Options 1 and 2.

Implementation cost is likely to be lower than option 2,
certainly for new generators.
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Features

Option 1

Standardised MELs

Option 2

MEL Updated at Regular Intervals

Option 3

Power Available Signal to ENCC outside BM systems

DISADVANTAGES

For intermittent

Would have to pay a share of increased balancing

Some operators would incur significant additional

Some existing generators could incur costs making

Generators costs due to extra response and reserve holdings. | operational costs. data available.
Although this may be less than the status quo )
] ] ] Increased volume of MEL data could cause system issues
against relative wind volume.
] o Would have to pay a share of increased balancing costs
This assumes that the redefinition of MEL ) )
L . ) . due to extra response and reserve holdings. Although this
(resubmission rates and triggers) will not improve . . .
] ) may be less than the status quo against relative wind
these matters because of the inconsistent refresh ) )
volume. [no different than option 1].
rates that could result.
Reduced access to response and reserve markets unless
SO confidence can be assured through improved
Reduced access to response and reserve markets
) accuracy..
unless SO confidence can be assured through
improved accuracy.
For System Inconsistent refresh rate for MEL submission Significant increase in BM data could require system Need to modify SCADA system to handle new data.
Operator farms may make operational decisions less expansion. Option 3 will capture LEEMPS (for new plant) as

efficient and may limit the provision of services
from the most economic providers.

If the frequency of update is longer than [10
minutes] and inconsistent between Generators,
the reliability of any calculations for headroom and
frequency response may be sub-optimal.

Does not capture LEEMPS or Generators which

Does not capture LEEMPS or Generators which are not
party to the wholesale electricity market.

CC.6.4.4 states that operational metering from a
LEEMPS station can be requested at the application
stage if needed and the requirements of CC.6.5.6 then
apply which includes the modified text for a PA signal.

For non-BM Participants the operational

metering requirements (ie CC.6.5.6) will apply if there is
a contractual relationship and they are signatories to
the Grid Code (ie SVA registered) but will not extend to
those parties who have no contractual relationship with
the SO (ie Small Embedded Power Stations).
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are not party to the wholesale electricity market.

For Consumers

Increased costs due to extra balancing costs
being passed through — relative to current
penetration, not if GIP emerges.

Reduced security of supply due to increased

uncertainty in volume of response and headroom.

—not if GIP emerges.

Additional costs passed on from those wind farms seeing
higher operational costs. — relative to current penetration,
not if GIP emerges

Reduced security of supply due to increased uncertainty in
volume of response and headroom — not if GIP emerges.

Costs incurred by some generators implementing
change would be passed on to consumers. This would
need to be weighed against the benefits.

41 of 120




8 Power Available Signal

8.1 At the heart of both Standardisation of MEL and Power Available Data Feed to
National Grid Control Centre options is the Power Available signal. Whilst the
means of provision and the frequency of update may be different, the
underlying nature of the signal is the same.

8.2 The mechanical power which can be extracted from a wind turbine is defined
by equation (1):-

P =05pAC, (4, A)V° (1)

Where:- P = The power available from the turbine (Watts)
p = The air density (Kg/m®)
A = swept area (m?)
Cp = Power Extraction Coefficient which is dependant upon
the tip speed ratio (1) and Blade Pitch Angle (B).
Y = Wind Speed (m/s)

More generally, when the term power is plotted against wind speed, the
graphical representation results as shown below.

Power

A .
(MW) Maximum Power Blade Pitching
Tracking

High Wind Speed
shutdown

v

T 5 15 25

Cut in speed Wind Speed
(m/s)

Figure 10: Wind Turbine Power / wind speed curve

8.3 Under Maximum Power Tracking mode the wind turbine is operating at peak
output and effectively following equation (1). When the wind speed exceeds
its rated value, typically between 11 — 14m/s (depending upon manufacturer

and turbine type), blade pitching will be initiated which is required to prevent
damage to the turbine structure and generator. GCO0063 Report to the

Authority

8.4 Since the wind speed across a wind farm site will vary significantly, and o
21° May 2014

knowing that the power output is heavily influenced by the wind speed, the
best way of determining the power output from the wind farm is to sum the Version 0.2

individual output of each wind turbine. Page 42 of 120
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8.5

8.6

Where there is no curtailment, each wind turbine will generate an output in
proportion to the cube of the wind speed unless the turbine is operating
beyond its rated value through operation of the pitching system. Under this
mode of operation, the output from the wind farm should be equivalent to the
available power from the wind farm.

Where however a wind farm is operating in a de-loaded mode, for example
to provide low frequency response, each turbine will effectively be spilling
wind, in which case PN and Power Available will not be the same. The
process in which this is achieved and the actual recorded available power
when each turbine is de-loaded is more complex to determine, largely as a
result of the non linear behaviour of the turbines when they are not operated
at peak output. Clearly this becomes an Intellectual Property (IP) issue for
the turbine manufactures as there are a number of ways it can be achieved
besides the accuracy to which such a signal can be determined.

How should the Power Available signal be calculated?

8.7

8.8

8.9

8.10

8.11

8.12

The Workgroup considered how the signal should be calculated and whether
a formulaic definition should be derived, whether a level of accuracy should
be specified or other such method.

Information provided at the Workgroup suggests that most operators already
have some form of power available signal or similar that is used for testing
frequency response capability and to provide a similar signal to National Grid
for operational metering purposes would not be too onerous.

However, it was noted that where a wind farm was operating to maximise its
output (i.e. it was not de-loaded), the Power Available signal could have a
small difference to the metered output because of the basis of the Power
Available calculation.

Intellectual property issues were raised with the methods that different
manufacturers use to convert raw data into power available. It was noted
that these issues can be avoided if data aggregation and conversion into
some form of power available signal is done by the wind farm, or at the wind
farm control point, rather than by National Grid.

It was also noted for comparison that the Grid Code defines the PN as ‘Data
that describes the BM Participant’s best estimate of the expected input or
output of Active Power of a BM Unit and/or (where relevant) Generating
Unit, the accuracy of the Physical Notification being commensurate with
Good Industry Practice.’

The Workgroup considered that a similar obligation of best estimate
commensurate with good industry practice taking into account prevailing
wind speed, direction and number of turbines connected could provide
sufficient accuracy without transgressing intellectual property issues or
potentially introducing an unnecessary burden on wind farms with accuracy
obligations. This later point was of particular concern for some Workgroup
members who had cited examples of the Irish market requirements on
accuracy.
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Accuracy required for the provision of data

8.13 The Grid Code defines the PN as ‘Data that describes the BM Participant’s

best estimate of the expected input or output of Active Power of a BM Unit
and/or (where relevant) Generating Unit, the accuracy of the Physical
Notification being commensurate with Good Industry Practice.” It is
envisaged that similar obligations would exist for the provision of a Power
Available signal.

How frequently should a signal be provided?

8.14

In assessing the frequency of updates from a potential Power Available
signal, the Workgroup noted that it was worth calculating an optimal refresh
period. For example, a second by second signal may not provide any
additional benefit over a 5 minute signal. As a test of update frequency,
actual output, MEL and PN at gate closure from a wind farm BMU, relating to
a windy day in February 2013 is plotted below. A possible Dynamic MEL /
Power Available signal has been drawn for illustrative purposes only as the
value of metered output at the start of the 10 or 15 minute window. It is not
intended to suggest that this should form the basis of the calculation of
Dynamic MEL or Power Available. These graphs suggest that 10 minutes
may be an appropriate refresh period. It was noted that 10 minute data
frequencies are typical for SCADA data.
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Figure 11: Wind metered output at 15 minute intervals compared with actual
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10 Minute Signal
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Figure 12: Wind metered output at 10 minute intervals compared with actual

During the Workgroup discussions, it has been highlighted that a MW
Availability figure is required in Ireland to facilitate the market. It was agreed
by the Workgroup that NGET’s requirement for a dynamic MEL or power
available signal would require a different calculation than the one required in
Ireland for Settlement purposes. It was also pointed out that not all turbine
manufacturers are currently active within the Irish Market.

Whilst this analysis suggests a 10 to 15 minute interval could achieve a good
level of accuracy from a persistency perspective if, for example, the data
was provided via the SCADA system, it may be more efficient to provide
data at a refresh rate of 5 seconds as currently applied to wind speed and
direction.

Power Available under different scenarios

High wind speed shutdown

8.17

It is anticipated that as the power available signal would be calculated by the
wind farm, it would take account of data from individual turbines as to
whether they were shut down.

Turbine faults

8.18

The turbine is available if it is available to produce energy.

Additional items of information which could be of benefit

8.19

The provision of wind speed, direction and MW data on an individual turbine
basis could assist National Grid in developing more sophisticated wind
power forecasting models, but the Workgroup agreed that this was not
necessary to address the issues that the Power Available signal sought to
address.
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Turbine capacity is greater than Transmission Entry Capacity (TEC)

8.20 The Power Available signal should reflect the action of any wind farm active
power control excluding BOA action.
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9 Impact Assessment

9.1 The Workgroup considered the areas that might be impacted by each of the
options under consideration.

Code changes
Wind Farm data management / SCADA configuration

Impact on current data signals between Generation and System
Operator

Communications

Operating Procedures

Dispatch and control systems
Settlement

Testing, validation and compliance
Regulatory Considerations

Cost of implementation

Retrospective Application

Option 1 Impact (Standardisation of MEL)

Code changes

9.2 Grid Code BC1.A.1.3.1 would need to be modified to ensure a consistent
definition of MEL. The Grid Code would also need to specify which forms of
generation this would apply to and when it would become applicable. BC1.4
-Submission of Data would need to be reviewed.

wind Farm data management

9.3 A wind farm would need to produce a MEL based on wind speed and other
parameters to calculate and submit a profile going forward. This may require
a new process to be implemented if parties are not already doing so.

Communications

9.4 No additional communication channels would need to be established as
existing arrangements could be used, however the volume and frequency of
data may necessitate upgrades to current systems in order to transmit and
process the data.
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Operating Procedures

9.5 If the MEL data provided is sufficiently robust, the System Operator would be
able to enact procedures already established for existing generation with
regard to frequency response and calculation of overall reserve.

Dispatch and Control Systems

9.6 If the MEL data provided is sufficiently robust, no changes would be needed
to dispatch and control systems. Data received could be used in a similar
way to other forms of generation.

Settlement
9.7 No changes would be needed to the settlement systems.
Testing, validation and compliance

9.8 No additional validation is expected although the System Operator would
monitor the performance of MEL data.

Regulatory Considerations

9.9 Consideration would need to be given to whether there were sufficient
benefits to justify different treatment for particular generators.

Cost of Implementation

9.10 Anticipated to be low, as essentially this option is based on improving
existing provisions.

Option 2 Impact (Dynamic MEL)

9.11 The workgroup noted that the impacts for option 2 were similar to option 1
however an update frequency of 10 minutes would have a greater impact on
wind generator data management and therefore a more significant cost of
implementation.

Option 3 Impact (Power Available Signal via SCADA)

Code changes

9.12 Grid Code BC1.A.1.3.1 will be modified to ensure a consistent definition of
MEL. The Grid Code will also need to specify which forms of generation this
would apply to, and when the requirement will be applicable. It is the
intention for this modification to apply to new plant with completion dates
from 1% April 2016, although it may be necessary to require some existing
Generators to provide a Power Available signal where the need for this can
be reasonably demonstrated due to a significant effect of upon the National
Electricity Transmission System. BC1.4. -Submission of Data and CC.6.5.6 —
Operational metering will also need to be reviewed.

Transmission Licence Condition C16 changes (Procurement Guidelines and
Balancing Principles Statement)

9.13 There may also be changes to Licence Condition C16 documents which
would need to be reviewed.
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Power Park Module data management

9.14 A Power Park Module would need to produce a MEL based on the wind
turbines available. This will require a new process to be implemented.

9.15 A new Power Available signal would be required from the Power Park
Module to the System Operator. Section 5.27 describes the existing
requirement for a Power Available signal for the purposes of compliance
testing. Initial investigations suggest that it is possible to route an additional
Power Available signal into the suite of operational signals already provided
to National Grid.

Communications

9.16 If existing SCADA systems can be used to convey the Power Available
signal, no additional communication links would need to be established,
however the SCADA system would need to be amended to accommodate
the Power Available signal. Data is currently communicated at 5 second
intervals and so the addition of another data item is not thought to be
onerous.

Operating Procedures

9.17 The system operator would be able to enact procedures already established
for existing generation with regard to frequency response and calculation of
overall reserve.

Dispatch and Control Systems

9.18 An additional, intermediate data processing step would need to be
introduced to receive the Power Available signal and MEL data and
subsequently create a profile that mimicked the MEL profile data received by
other generation. This could then be used by existing dispatch and control
systems.

Settlement

9.19 No changes would be needed to the settlement systems.

Testing, validation and compliance

9.20 A testing and compliance process would need to be developed to ensure
adherence to the Grid Code. It is anticipated that this could be combined
with the current process for testing generator frequency response and
reactive capability.

Regulatory Considerations

9.21 Consideration would need to be given to the appropriateness of specific
requirements on wind farms or other forms of generation where the primary
fuel source cannot be controlled.

Cost of Implementation

9.22 The Workgroup recognised that this was likely to be different for parties

depending on the systems and processes adopted. However, costs for new
generators are anticipated to be minimal.
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10 Implementation Considerations

10.1 The Workgroup considered the aspects of implementation should the
proposals be taken forward.

. Retrospective application

° When should new requirements apply from

° Which generation should this apply to?

o Should other renewables be taken into account
. European Network Code implications

. Significant Code Review on Balancing

Retrospective application

10.2 National Grid as the System Operator noted its preference for option 3;
however, it noted that it was not the intent to apply the requirements
retrospectively unless it could be reasonably demonstrated that such a
Generator had a significant impact on the Transmission System and that in
this case the costs associated with implementation and the benefits that
would be achieved would need to be assessed.

10.3 It is acknowledged that both Option 1 and Option 2 would apply equally to
new and existing generators from an agreed date post-implementation as
they affect the way in which data is submitted to National Grid as part of the
Balancing Mechanism. Option 3 however would only by default be applied
to new Generators.

10.4 If National Grid identified a need to receive a Power Available signal from an
existing Generator on the basis of Transmission System need, then this
would have to be agreed bilaterally with the Generator. It was noted that the
implementation of a Power Available signal was expected to be relatively
inexpensive if implemented at the build stage however the costs of
retrofitting such a signal would require further analysis.

Application of Option 1 (Consistent MEL)

10.5 It was noted that in order to achieve a consistent MEL from wind farms this
would need to apply to both existing and new wind farms. The requirement
would apply from an agreed date.

Application of Option 2 (Dynamic MEL)
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10.6 It was noted that, in order to achieve a Dynamic MEL from wind farms, this
would need to apply to both existing and new wind farms. The requirement
would apply from an agreed date. However, some distinction could be made
between obligations on existing and new generators (e.g. frequency of
update)

10.7 It was noted that the implementation of a Dynamic MEL approach was
expected to be relatively inexpensive if implemented at the build stage but
that the cost of retrofitting such a signal would require further analysis. This
would have a bearing on how and whether it was applied to existing
generators.

Application of Power Available Signal via SCADA (Option 3)
MEL Data

10.8 The MEL associated with a Power Available signal via SCADA option (option
3) represents the connected capacity applicable and would not need to be
updated frequently. This may be implemented easily and therefore it may
not be necessary to distinguish between existing and new wind farms as
implementation may be low impact and therefore this could be uniformly
applied to existing and new wind farms.

Power Available Signal

10.9 It was noted that the implementation of a Power Available signal was
expected to be relatively inexpensive if implemented at the build stage, but
that the cost of retrofitting such a signal would require further analysis. The
cost of such a retrofit would have a bearing on whether it was considered
appropriate to be applied to existing generators.

10.10If a key business need were identified to apply the requirement for a Power
Available signal to existing as well as to new wind farms, then this would
need to be justified for the specific existing windfarms from which it was to
be required. Such a decision would require further analysis.

10.11I1t was noted that the benefits to a wind farm from Power Available may
mean that wind farm operators may choose to apply power available to their
wind farms in any event.

When should new requirements apply from?

10.12A likely time frame would be 12 to 24 months from any approval date to
allow the necessary changes to be implemented for new generators; any
requirements for existing generators would need to be assessed separately.

Which generation should this apply to?

10.13It is anticipated that the proposals would apply to those generators to which
Grid Code BC1 and BC2 applies. These generators are currently required to
submit MEL data. It was noted by the Workgroup that further information
should be obtained to understand whether there were particular technology
constraints in meeting any new obligations.

Should other renewables be taken into account?
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10.14Whilst the discussions to date have so far concentrated on the requirements
from wind generation, consideration also needs to be given as to whether
there is a need for a power available signal from other forms of generation.

10.15For renewable sources of generation powered by a variable primary energy
source, such as wave, tidal and solar, the Workgroup considered that they
should be treated in the same way if they meet certain criteria e.g. size
(either individually or in aggregation). For other forms of renewable
generation such as hydro or cascade hydro and forms of generation with
controllable fuel sources such as coal, oil, gas or nuclear the requirement for
a Power Available signal is less clear cut, but would need to be supported by
their ability to meet their declared PN’s, be capable of achieving their
declared MELs and demonstrated through past performance.
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International practice and approach taken in European Code development

10.16A presentation was given by a representative from the System Operator for
Northern Ireland (SONI) who provided insight into how they manage wind
generators through the use of a MW Availability signal. The definition of MW
Availability is as follows:

“The amount of Active Power that the Controllable WFPS could produce
based on current wind conditions, network conditions and System
conditions. The MW Availability shall only differ from the MW Output if the
Controllable WFPS has been curtailed, constrained or is operating in a
Curtailed Frequency Response mode, as instructed by SONI via the SCADA
interface”

10.17When a Power Park Module is constrained off (output OMW) in the SONI
and EirGrid regions they are considered as available and financial
settlement is based on the active power the Power Park Module would have
produced.

10.18In Northern Ireland, wind farms larger than 5SMW are always in a frequency
sensitive mode and will constantly modulate the active power in response to
frequency changes. This can be run in 2 ways: With no curtailment (turbines
free running) where high frequency response only is provided; or in MW
curtailment mode when SONI will instruct the wind farm to run at a MW
curtailment set point between 50% and 100% to provide both high and low
frequency response (analogous to Frequency Sensitive Mode). The
curtailment set point is set via an analogue input to the farm transmitted by
SONI via SCADA.

10.19In summary the research and discussions held to date indicate that the
requirement for a MW availability signal is based on the type of wholesale
electricity market and the size of the power system. In GB for example
where a forwards market is used (ie Generators and Suppliers strike
contracts in advance and the System Operator simply balances the
differences in real time — ie self despatch) certain information and data can
be achieved through the signals of the wholesale market (ie PN’s and MEL).

10.200n the other hand a number of other markets use the “Pool” type system in
which Generation is scheduled at the day ahead stage on the basis of the
total system demand and Transmission System Constraints. On this basis
the requirements and operational metering signals required for managing
wind generation are very different to that of the forwards market described
above where trading position can be used to provide an indication of the
Available Power.

10.21The size of the Power System, its interconnection with other nations and the
plant mix all has an impact on the ability of an operator to mange wind
generation. For example, Denmark was one of the first countries to
embrace Wind Generation on a large scale against a comparatively modest
demand. Owing to the large number of interconnectors to the wider
European System and the large volume of hydro generation in Norway,
integration of wind power into the Danish Power System has been possible.
If these facilities had not been available, control of system frequency would

have been more challenging.
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European Network Codes

10.22As part of the Third Energy Package which became European Law in 2009,
a new set of European Network Codes (ENCs) are being written with the
intention of helping to meet the 3™ package objectives of enabling single
European energy markets for gas and electricity, promoting the connection
of renewable energy sources and enhancing security of supply.

10.23The ENC Requirements for Generators (RfG) was the first network code on
electricity developed by ENTSO-E. It is also the first of the connection codes
(the others being the Demand Connection and HVDC codes) which together
set out the technical requirements upon parties connecting to the
transmission and distribution systems. The RfG code is seen as one of the
main drivers for creating harmonized solutions and products necessary for
an efficient pan-European (and global) market in generator technology. The
purpose of the code is to bring forward a set of coherent requirements in
order to meet these challenges of the future and to help provide crucial tools
for all network operators to plan and operate the system against the
background of a rapidly changing energy mix, while delivering security of
supply for consumers.

10.24The European Commission anticipate taking the code through the process of
comitology and writing it into European Law during 2014. The code sets out
that it is to apply to all new generators, defined as those which are not
connected to the system 2 years after its entry into force (so probably during
2016) and for projects under construction that have at this point also not let
contracts for major plant items. All parties will be required to comply with the
code by 3 years after its entry into force.

10.25So far as RfG is concerned, the issue of Power Available is not mentioned
however this would not preclude a Power Available signal from being
specified at National level as the current draft dated March 2013, Article 9
(4) (d) states “With regard to information exchange: 1) Power Generating
Facilities shall be capable of exchanging information between the Power
Generating Facility Owner and the Relevant Network Operator and/or the
relevant TSO in real time or periodically with time stamping as defined by the
Relevant Network Operator and/or the Relevant TSO whilst respecting the
provisions of Article 4(3). In addition, the ENTSO-E RfG Code states the
Relevant Network Operator in coordination with the Relevant TSO shall
define while respecting the provisions of Article 4(3) the contents of
information exchanges and the precise list and time of data to be facilitated.

Significant Code Review for Balancing

10.26The Workgroup noted that a Significant Code Review (SCR) was being
carried out by Ofgem in the area of Electricity Balancing. As this Workgroup
had discussed issues which may be covered by the SCR such as PN
accuracy for settlement, it was worth keeping abreast of such developments.
For example, potential charges for information imbalance. However, the
Workgroup recognised that the discussions around a Power Available signal
should still continue in parallel whilst being mindful of the SCR to avoid any
duplication of work.
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11 Conclusions

11.1 There is a need to undertake a change to the Grid Code to allow the System
Operator to have better visibility of the headroom available from intermittent
generators that could then be used for the provision of reserve or frequency
response services.

11.2 This will allow better market participation of renewable generators by
allowing them to provide such ancillary services and would also enhance
system security. As the generation portfolio connected to the system
changes to include more intermittent generation this will be of increasing
importance.

11.3 While this view was not unanimous, a majority of the Workgroup members
and respondents to the Workgroup and Industry Consultations, and also
National Grid, concluded that option 3 (the Power Available Data Feed to the
National Grid Control Centre via SCADA data connections) would best
address the deficiencies identified. The recommendation is that, other than
in exceptional circumstances, this option would only apply to New
Generators with a Completion Date on or after 1% April 2016 to avoid
imposing additional requirements upon projects at an advanced stage of
construction.

11.4 An associated issue is the accuracy of BOA settlement. The Workgroup, and
the majority of consultation respondents, agreed that any of the proposed
solutions could be used to improve this. While the governance of BOA
settlement would need to involve the BSC panel, it is the view of National
Grid that the Grid Code changes associated with option 3 as described in
this report could be effected prior to the finalisation of any attendant BSC
modification. Option 3 is essentially a hardware solution and, while offering
potential for use in a future BSC modification, does not in itself impact BOA
settlement on implementation.
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Impact on the Grid Code

12.1 GCO0063 as proposed in this report being option (i) as set out requires
amendments to the following parts of the Grid Code:

. Glossary & Definitions
. Connection Conditions
. Balancing Code 1

12.2 The text required to give effect to the proposal is contained in Annex 1 of this
consultation.

Impact on Grid Code Users

12.3 The impact on Grid Code Users is covered in detail in section 9.

Impact on National Electricity Transmission System (NETS)

12.4 The proposed changes will allow the System Operator to more efficiently
manage the electricity system by enabling the efficient use of wind farms in
balancing the system. Specifically, this will enable efficient management of
reserve and frequency response that is not viable with the current data
flows.

Impact on Greenhouse Gas emissions

12.5 The proposed moadification will facilitate the efficient growth of renewable
generation which will reduce greenhouse gas emissions from alternative
forms of generation.
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Assessment against Grid Code Objectives

12.6 National Grid considers that the proposed changes would better facilitate the
Grid Code objective:

(i)

(ii)

(iii)

(iv)

to permit the development, maintenance and operation of an efficient,
coordinated and economical system for the transmission of electricity;

Enabling wind farms to provide Balancing Services (e.g. reserve,
BOAs and frequency response) will permit a more efficient and
economic transmission system by avoiding the necessity of taking
actions on out of merit alternatives. The proposed changes will also
allow the System Operator to utilise the most economic provider of
Balancing Services given the prevailing system conditions.

to facilitate competition in the generation and supply of electricity (and
without limiting the foregoing, to facilitate the national electricity
transmission system being made available to persons authorised to
supply or generate electricity on terms which neither prevent nor
restrict competition in the supply or generation of electricity);

The proposed changes will facilitate competition by supporting the
efficient growth of renewable generation to supply electricity to GB
consumers by providing the System Operator with access to a wider
range of providers for Balancing Services given the prevailing system
conditions.

subject to sub-paragraphs (i) and (ii), to promote the security and
efficiency of the electricity generation, transmission and distribution
systems in the national electricity transmission system operator area
taken as a whole; and

The reasons outlined in (i) are also applicable to the whole electricity
system.

to efficiently discharge the obligations imposed upon the licensee by
this license and to comply with the Electricity Regulation and any
relevant legally binding decisions of the European Commission
and/or the Agency.

The proposal is neutral on this objective.

Impact on core industry documents

12.7 The proposed modification does not impact on any core industry documents

Impact on other industry documents

12.8 The proposed modification may have an impact on Mandatory Service
Agreements that describe the frequency response capability of BMUs. The
capability is determined by calculating the difference between operating
point and MEL.

Implementation

12.9 The Workgroup proposes that, should the proposals be taken forward, the
proposed changes be implemented on the 1% of July or 10 business days
after an Authority decision, whichever is later.
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13 Workgroup and Industry Consultations

13.1 A Workgroup Consultation was held ending on 27" January 2014. The report
was revised on the basis of the responses received and was followed by an
Industry Consultation which ended on 7™ April 2014. A total of 12 responses
were received, with five parties responding to both consultations. An
overview of the responses is given in the table below. Full copies of each of
the responses are included in annex 4.

Ref Company Supportive Main Comments

Workgroup Consultation

e The Power Available proposals
should only be progressed once the
BSC arrangements have been put in
place.

Scottish e No preference over the

CR-01 P Yes implementation options expressed —
ower each could broadly deliver the

benefits described.

e  Some points of clarification on each
of the options required.

e Any of the options will deliver benefits
for Users and will result in more
accurate data.

o Preference expressed for option 3
although benefits of either of options
1&2 also recognised.

DONG e Considers it appropriate to wait until
CR-02 Energy UK Yes the BSC Workgroup has concluded
Wind Power its review before implementation.

e Also considers that the use of
balancing actions on intermittent
generation in the future could be
reviewed in either the BSC or a Cross
Code working group.
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Ref

Company

Workgroup Consultation

Supportive

Main Comments

CR-03

RWE

Yes

Option 3 is preferred as User
systems are already largely in place
and therefore this would provide the
lowest cost option with the least User
disruption.

An associated change to the BSC
arrangements is required to ensure
that the GC0063 proposals better
facilitate the Grid Code objectives.

While any of the proposed solutions
would provide the basis for more
accurate BOA settlement, this is not a
matter solely for BSC governance
arrangements and defining the
appropriate data to be used for both
operational and settlement purposes
can be done under Grid Code
governance.

Any of the proposed solutions need
to ensure that the same data is used
for BOA instruction and BOA
settlement purposes rather than
using PN data for BOA settlement.

Therefore, the GC0063 proposals
within the Grid code should be
implemented only when
corresponding BSC arrangements
are concluded.

CR-04

SSE
Generation

Yes, broadly

The proposed modification to the Grid
Code could be carried out separately
only where indicating headroom
during a BOA to curtail a wind farm.
For any other purpose a
simultaneous change would be
required with the BSC.

Option 3 is preferred as if specified in
the project design stage of new
projects costs would be minimal and
it best addresses the issue of
confidence in the headroom available
when a wind farm BMU is subject to
BOA.

If data accuracy under any of the
options is not improved then
replacing an inaccurate PN with an
inaccurately derived PN doesn’t
make sense.

Option 3 could be used for BOA
settlement if the level of accuracy
was subject to grid code compliance.
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Ref

Company

Workgroup Consultation

Supportive

Main Comments

CR-05

EON

Yes, broadly

Any of the options could be taken
forward independently of subsequent
BSC changes.

A consistent approach should be
taken by all parties to calculating, and
keeping up to date, MEL and PNs
from Generators with an Intermittent
Power Source and therefore Option 1
is supported. This is because in
principle its sets the requirement for
MEL to be calculated, submitted and
updated on a consistent basis; also
as it retains consistency of data items
across all generation technology

types.

Option 2 is in practice similar to
option 1. The SO has not sufficiently
justified the need for an additional
data item under option 3. It is also
unclear how this data differs from the
properly derived MEL under Option 1.

The conclusion of the Workgroup to
support option 3 was not unanimous
and the benefits comparison table
needs revision to ensure an even
assessment of the options is enabled.
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Ref

Company

Industry Consultation

Supportive

Main Comments

CR-06

DONG
Energy UK
Wind Power

Yes

Proposes trial period of option 1;
existing arrangements ould be made
to work better.

Supports option 3 as this will be
relatively straightforward.

BOA/BSC points do complicate a full
assessment.

Questions what the enduring
requirements for PN data will be once
a Power Available signal is
established.

CR-07

EdF

Yes

Option 3 appears the simplest long-
term solution.

Implementation can be independent
of a BSC mod although a cross-code
workshop would be useful.

Would like to understand how a
Power Available signal and forecast
PNs would be used by the SO.

Feels that the extent to which PA
addresses objectives may not be
known until completion BSC mods.

Reservations expressed around the
implementation time for existing
generators.

CR-08

EON

No

Prefers option 1 and also feels that
accuracy of existing PNs could be
improved.

Thinks that option 3 puts additional
costs on PPMs and also questions
potential for retospectivity.

Any of options could be progressed
independently of a BOA mod,
although not clear how option 3
would be used for BOA settlement.

CR-09

RES Ltd

Yes

Wanted another Workgroup meeting
before the Industry Consultation.

Either of options 2 or 3 could address
operational data deficiencies.

Implementation date (1 April 2015) is
too soon for option 3.

Could take forwards independently of
BOA settlement issues but this would
be unwise and thinks that BSC panel
should consider options.

Thinks consultation should have
asked respondents for cost
information although believes that the
cost for new windfarms of option 3
will be negligible.
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Ref Company Supportive Main Comments

Industry Consultation

e  Prefers option 3 as the user systems
for this are largely in place so will be
lowest cost.

e Suggests delaying application to April
2016.

e  Thinks BSC mod should be carried
out before implementation.

CR-10 RWE Yes

e Questions what purpose PN data will
serve going forwards. Need to
reconsider total data submissions in
light of new data requirements.

e  Supports option 3.

) e Believes date should be later —
CR-11 Scottish Yes suggesting Sept 2015.

Power - .
e Provision of PA signal can be

addressed independently of BSC
changes.

e  Supports option 3.

e  Existing generators should be
allowed to provide a PA signal if they
wish.

CR-12 SSE M e Can be taken forwards separately to

BSC issues.

e Believes application of changes to
windfarms under the BSC could be
discriminatory.

National Grid Comments on Consultation Responses

13.2 National Grid would like to thank all of the respondents for their comments
regarding GC0063 and their support during the Workgroup process.

13.3 The responses received were all broadly supportive of the need to improve
the accuracy of PN data for intermittent generation via provision of a Power
Available signal and from this to allow the System Operator to better assess
the available headroom.

13.4 There is no absolute consensus on the way forward. A majority of
respondents support option 3, the provision of a Power Available signal via
SCADA, and believe that this will be the simplest and lowest cost solution,
while EON support option 1 (standardisation of MEL) in the belief that this
better achieves a more accurate and consistent calculation of MEL while not
requiring any additional data items and RES Ltd support either of option 2
(dynamic MEL) or option 3.

13.5 Several parties felt that the application to new generators from 1 April 2015
was too soon; this has therefore been revised to 1% April 2016.

13.6 All respondents agree that an associated change to the BSC is required. In ~ GC0063 Report to the
their responses to the Industry Consultation, DONG believe that this Authority

complicates a full assessment, while Scottish Power, SSE, EdF, RES and  qst 15y 2014

EON believe that it can be taken forwards independently of Grid Code _
changes, although EdF believe that a cross-code workshop would be useful ~ Version 0.2
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RWE feel that any BSC changes should be concluded before the Grid Code
changes are implemented.
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Annex 1 - Terms of Reference

nationalgrid

Power Available

TERMS OF REFERENCE

Governance

1. The Workgroup was established by Grid Code Review Panel (GCRP) at the July 2012
GCRP meeting.

2. The Workgroup shall formally report to the GCRP.
[Membership |

3. The Workgroup shall comprise a suitable and appropriate cross-section of experience
and expertise from across the industry, which shall include:

Name Role Representing
Michael Edgar Chair National Grid
Robyn Jenkins Technical Secretary National Grid
Graham Stein National Grid Representative National Grid
Tony Johnson National Grid Representative National Grid

Steve Lam National Grid Representative National Grid
Andrew Kensley National Grid Representative National Grid
Industry Representative Transmission Users
Industry Representative Wind Turbine Manufacturers
Industry Representative Wind Industry Experts
Authority Representative Ofgem
Observer

Meeting Administration

4. The frequency of Workgroup meetings shall be defined as necessary by the Workgroup
chair to meet the scope and objectives of the work being undertaken at that time.

5. National Grid will provide technical secretary resource to the Workgroup and handle
administrative arrangements such as venue, agenda and minutes.

6. The Workgroup will have a dedicated section on the National Grid website to enable
information such as minutes, papers and presentations to be available to a wider
audience. The link to the Grid Code Workgroups page is:

hitp://www.nationalgrid.com/uk/Electricity/Codes/gridcode/workinggroups/

scope |
7. The Workgroup shall consider and report on the following:

* Clearly define the defect that Power Available attempts to resolve by:
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o Quantifying the current accuracy of FPNs from intermittent generators
o Quantifying the volume of energy curtailed from intermittent generators
Identify how the concept of Power Available can be implemented by:

o Creating a technical standard to calculate Power Available across different
turbine manufacturers

o Identify the method by which data will be collected
o Identify the obligations on wind farms to collate data

o Identify how data will be aggregated and converted into a Power Available
signal

o Assess the accuracy (based on time intervals) required for the provision of such
data

o Identify the technical equipment required
Examine any required information systems changes
Quantify the benefits to wind farms that can be gained from Power Available by:

o Examining the potential volumes of generation that can utilise such a signal for
settlement purposes, within both current and future connections

Review the information that is currently available to wind farm operators and assess
the value of this to National Grid as National Electricity Transmission System
Operator (NETSO).

o Take into account any analysis carried out by the high wind speed shutdown
Workgroup

Identify additional items of information which could be of benefit and assess the value
of providing these to National Grid as NETSO

o Take into account any analysis carried out by the high wind speed shutdown
Workgroup

Assess the investment required to implement a minimal Power Available signal
versus a highly accurate signal aggregated on a per turbine basis

Examine how Power Available will operate under different scenarios such as:
o high wind speed shutdown
o turbine faults

Assess whether retrospective application of Power Available will be appropriate

Assess whether other renewables should be taken into account

. The Workgroup will also:
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* Take account of and feed into the "high wind speed shutdown" work being carried out
under a Grid Code Workgroup

* Take account of the work in C/11 — BM Unit data from Intermittent Generation. This
proposed a concept of calculating a generator's Maximum Export Limit (MEL) based
on predicted/actual wind speed

¢ Take account of relevant international practice and the approach taken in European
Code development.

Deliverables

9. The Workgroup will provide updates and a Workgroup Report to the Grid Code Review
Panel which will:

¢ Detail the findings of the Workgroup;

* Draft, prioritise and recommend changes to the Grid Code and associated documents
in order to implement the findings of the Workgroup; and

» Highlight any consequential changes which are or may be required,
* Provide a recommendation on how to progress the solution(s)

Timescales

10. It is anticipated that this Workgroup will provide an update to each GCRP meeting and
present a Workgroup Report to the January 2013 GCRP meeting.

11. If for any reason the Waorkgroup is in existence for more than one year, there is a
responsibility for the Workgroup to produce a yearly update report, including but not

limited to; current progress, reasons for any delays, next steps and likely conclusion
dates.
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Annex 2 - Proposed Legal Text

This section contains the proposed legal text to give effect to the proposed
Grid Code modification as set out in option 3 of this report. The proposed
new text is in red and is based on Grid Code Issue 5 Revision 5.

Option 3— Legal Text
PA via SCADA, Redefined MEL — Option 3
SCADA Data

Glossary and Definitions

Power Available A signal prepared in accordance with good industry practice,
representing the instantaneous sum of the potential Active
Power available from each individual Power Park Unit
within _the Power Park Module calculated using any
applicable combination of meteorological (including wind
speed), electrical or mechanical data measured at each
Power Park Unit at a specified time. Power Available shall
be a value between OMW and Registered Capacity which
is the sum of the potential Active Power available of each
Power Park Unit within the Power Park Module. A turbine
that is not generating will be considered as not available.
For the avoidance of doubt, the Power Available signal
would be the Active Power output that a Power Park
Module could reasonably be expected to export at the Grid
Entry Point or User System Entry Point taking all the
above criteria_into _account including Power Park Unit
constraints such as optimisation modes but would exclude a
reduction in the Active Power export of the Power Park
Module instructed by NGET (for example) for the purposes
selecting a Power Park Module to operate in Freguency
Sensitive Mode or when an Emergency Instruction has
been issued.

Headroom The Power Available (in MW) less the actual Active Power
exported from the Power Park Module (in MW).

Connection Conditions

CC.6.5.6 Operational Metering

CC.6.5.6 (d) In the case of a Power Park Module, an-additional energy input
signals (e.g. wind speed, and wind direction and Power Available)
may be specified in the Bilateral Agreement. For Power Park
Modules with a Completion Date on or after 1st April 2016, a
Power Available signal may also be specified in the Bilateral
Agreement. Where NGET can reasonably demonstrate that a
Power Park Module with a Completion Date prior to the 1st April
2016 has a significant effect on the National Electricity
Transmission System, a Power Available signal may be specified

pursuant to the terms of the Bilateral Agreement. The signals
would may be used to establish the potential level of energy input ~GC€0063 Report to the
from the Intermittent Power Source for monitoring pursuant to  Authority

CC.6.6.1 and Ancillary Services and will, in the case of a wind 21% May 2014
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farm, be used to provide NGET with advanced warning of excess
wind speed shutdown_and to determine the level of Headroom
available from Power Park Modules for the purposes of calculating
response and reserve. For the avoidance of doubt, the Power
Available signal would be automatically provided to NGET and
represent the sum of the potential output of all available and
operational Power Park Units within the Power Park Module. The
refresh rate of the Power Available signal shall be specified in the
Bilateral Agreement.

Balancing Codes

BC1.A.1.3.1

Maximum Export Limit (MEL)

A series of MW figures and associated times, making up a profile of
the maximum level at which the BM Unit may be exporting (in MW)
to the National Electricity Transmission System at the Grid Entry
Point or Grid Supply Point, as appropriate.

For a Power Park Module such as a wind farm, the Maximum
Export Limit should reflect the maximum possible Active Power
output from each Power Park Module consistent with the data
submitted within the Power Park Module Availability Matrix as
defined under BC.1.A.1.8. For the avoidance of doubt, in the case of
a Power Park Module this would equate to the Registered
Capacity less the unavailable Power Park Units within the Power
Park Module and not include weather corrected MW output from
each Power Park Unit.
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Extract from Bilateral Agreement
Appendix F5 - Schedule 2

Site Specific Technical Conditions - Operational Metering (CC.6.5.6)

update rate or better

Description Units Type Provided by Notes
MW and MVAr for each Balancing MW Signals to have 0.5 second | User. The functionality, performance, availability, accuracy,
Mechanism Unit and Station Supplies MVAr update rate or better and dependability, security, delivery point, protocol and repair times of
derived from Boundary Point Settlement provide input to the the equipment generating and supplying the signals (ie the meters
Metering System Ancillary Services and communication links) shall be agreed with The Company at
Monitoring equipment least 12 months before the Completion Date.
Voltage for each generator bay connection | kV Signals to have 0.5 second | User. Note the User shall
to The Company [XXXX] kV substation. update rate or better also make this signal User to provide Single Line Diagram showing location of CT/VT
available at its own Control equipment and nomenclature of HV Apparatus. The Company will
Point for responding to use this information to notify the User of which HV circuit breaker
Voltage Control Instructions | and disconnector positions (ie status indications) are required.
from The Company The nomenclature of Users equipment should be in accordance
Frequency Hz Signals to have 0.5 second | User with OC11 of the Grid Code.
update rate or better and
provide input to the
Ancillary Services
Monitoring equipment
Generator circuit HV circuit breaker(s) and | Open/ Status Indication User.
disconnector(s) as agreed with The Closed
Company Indication
Each User transformer Tap Position TPI Tap Position Indication User.
Indication (TPI) at the Grid Entry Point
Representative wind speed and direction of | m/s Signals to have a 5 second | User.
each Power Park Module Degrees | update rate or better
from
North in a
clockwise
direction
Power Available MW Signals to have [5 second] | User Power Available is defined in the Grid Code and is used by The

Company to determine the Headroom available for the purposes
of calculating Frequency response volumes and net System
reserve. An accuracy of X% (to be determined with
manufacturers) would be deemed sufficient for this purpose.
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Annex 3 — Communication methods

Electronic Data Transfer (EDT)

CC.6.5.8 (a) of the Grid Code places an obligation on BM Participants to ensure
appropriate electronic data communication facilities are in place to permit the
submission of data required by the Grid Code to NGET for use in the Balancing
Mechanism. The principle method by which this is achieved is through Electronic
Data Transfer (EDT) which is specified in the Bilateral Connection Agreement and
enables key settlement data to be submitted such as PN's and BOA's. For full
details of EDT, additional information can be obtained from National Grid's website
which is available at:-

http://www.nationalgrid.com/uk/Electricity/ Codes/qgridcode/ges/ewelecstandards/

Electronic Data Logging (EDL)

CC.6.5.8 (b) of the Grid Code places an obligation on i) any User who intends to
participate in the Balancing Mechanism or ii) any BM Participant who is required to
provide all part 1 Ancillary Services specified in CC.8.1 of the Grid Code to have
appropriate automatic logging devices installed at the Control Point of its BM Units
to submit and receive instructions from NGET as required by the Grid Code. The
principle method by which this is achieved is through Electronic Data Logging (EDL)
which is specified in the Bilateral Connection Agreement and enables instructions to
be issued from NGET to the Generator, for example BOA's or Ancillary Services
Instructions. Equally the User will need to respond to instructions from NGET in
addition to submitting dynamic parameters such as run up / run down rates or
Maximum Import Limits (MIL) or Maximum Export Limits (MEL). For full details of
EDL, additional information can be obtained from National Grid's website which is
available at:-

http://www.nationalgrid.com/uk/Electricity/Codes/gridcode/ges/ewelecstandards/

Supervisory Control and Data Acquisition (SCADA)

Supervisory Control and Data Acquisition (SCADA) is the principle way in which
NGET receives operational metering data at its control centre for the purposes of
operating the Transmission System in real time. In general, User's of the
Transmission System will need to provide operational metering signals (in respect of
their plant) in accordance with the terms of the Bilateral Agreement. For a wind farm
this would include data such as MW's, MVAr's, voltage, tap position, wind speed and
wind direction. These signals will then interface to the nearest Transmission
substation from where the Transmission Owner will provide the SCADA outstation
interface equipment. These operational metering signals, together with additional
transmission system data signals are then routed back to the National Electricity
Control Centre.

GC0063 Report to the
Authority

21% May 2014

Version 0.2

Page 70 of 120

70 of 120


http://www.nationalgrid.com/uk/Electricity/Codes/gridcode/ges/ewelecstandards/
http://www.nationalgrid.com/uk/Electricity/Codes/gridcode/ges/ewelecstandards/

Operational Metering Schedule
Appendix F5 - Schedule 2

Site Specific Technical Conditions - Operational Metering (CC.6.5.6)

each Power Park Module

Degrees from North in a

clockwise direction

update rate or better

Description Units Type Provided by Notes
MW and MVAr for each Balancing MW Signals to have 0.5 second User. The  functionality, performance, availability,
Mechanism Unit and Station Supplies MVAr update rate or better and accuracy, dependability, security, delivery point,
derived from Boundary Point Settlement provide input to the Ancillary protocol and repair times of the equipment
Metering System Services Monitoring generating and supplying the signals (ie the meters
equipment and communication links) shall be agreed with The
Voltage for each generator bay connection | kV Signals to have 0.5 second User. Note the User shall also Company at least 12 months before the Completion
to The Company [XXXX] kV substation. update rate or better make this signal available at its Date.
own Control Point for responding
to Voltage Control Instructions User to provide Single Line Diagram showing
from The Company location of CT/VT equipment and nomenclature of
Frequency Hz Signals to have 0.5 second User HV Apparatus.  The Company will use this
update rate or better and information to notify the User of which HV circuit
provide input to the Ancillary breaker and disconnector positions (ie status
Services Monitoring indications) are required. The nomenclature of
equipment Users equipment should be in accordance with
Generator circuit HV circuit breaker(s) and | Open / Closed Status Indication User. OC11 of the Grid Code.
disconnector(s) as agreed with The Indication
Company
Each User transformer Tap Position TPI Tap Position Indication User.
Indication (TPI) at the Grid Entry Point
Representative wind speed and direction of | m/s Signals to have a 5 second User.

Note: For the avoidance of doubt the term ‘Boundary Point Metering System’ is that as defined in the Balancing and Settlement Code. In the event that any part of the User's Operational Metering

equipment, including the communications links to The Company’s [XXXX]kV substation fails, then the User will be required to repair such equipment within 5 working days of notification of the fault

from The Company unless otherwise agreed. The User shall also provide facilities to allow The Company to monitor the health of the Operational Metering equipment up to the Grid Entry Point

71 of 120




Annex 4 — Consultation Responses

CR-01 ScottishPower

GCODES Powar Avallable

Industry partias are imted to respond to this consuRation expressing Melr views and supplying
the rationaiie for thosa views, particulany In respact of any specific questions detalled Deiow.

Please sand your responses by 27° January 2014 to Grid.Code@nationalgrid com. Please
note that any responses recaived after the deadline or sent 1o 3 diterent emall address may

not recalve due consideration.

Respondsnt

Simon Reid, Smonpetar R acomshoower.com
+dd 02 864 230

Company Hams:

SooittshPower

D you support the proposed
Implamentation approach of 10
businasas days Tollowing an
Authorty declalon?

D you belleve that GCO0ES batter
faclifates the appropriate Grid
Cods objectvas?

¥es

For reference e appiicable Grid Code objectives
dre’

{T) 0 permit the development, malnfenance and
aperation of an eMckent, cooniinated and
economical system for the fansmission of
electricly;

{1} #o facate competton in the peneration and
supply of electricly (and withou! Imiting the
faregoing, to faciitate the naftonal eleciricky
transmission system being made avallabie fo
pErsONS authorised fo SUDplY oF generale elacinicly
an f=ms which ﬂE\'I'ﬂE'I'.D."E'i'EI'.'T mar resria
COmpetiion in the supply ar gensration of
eleciiciy);

(W) subject i sub-paragraphs 1) and (), o
promote the securlly and emclency of the eleciricly
generstion, IEnsmIssion and disrbution systems
in the national electricly fransmission system
operalor ansa fakan a5 8 whoks and

{Tv) to eclently discharge the obligations Imposed
upan the Mcanses by this Ncense and to comply
with the Elestricy Regulation and any relevant
legaly binding decisions of the Eurapean
Commisslon andior fe Agency.

1afs
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Do you agres with the deficlancliss
Identified?

{Le. kack of wvisibliity of haadroom
for the purpozss of holding
reserve and Trequency responss
when wind farms mg:ﬂrtalad aind
accuracy of PNs Tor the purposss
of calculating BO& volurmss)

B%T wih  the
concluslens of the report that any
of the propossd solflons
(optbens 1, 2 & 3) for operational
data could squally apply to
sccurate  BOA  sefflement
required, howsver this would
nesd fo be progressed through
Balancing and Seftlemnent Code
governancs amangements I this

was conaldersd necessary by
BSC parttas?

Do you

¥es with appropriate industry consuiation.

Do you have a view on whether
the “Powsr Avallable proposals
within the Grd Code can be
carfed out separately or should
be progressed only when any
BSC arrangaments arg
cincluded?

[Make faf the 50 beleves that Mese
can be done separately F deemed

apovopriate, however @ Workgroup
CONSENSUS Was Not Schieved on this

point]

The power avallable proposals showd only be
progressed when BSC amangements ae in piace

of the ihres g outlinsd
agaln bebow and detalled In the
Workgroup report, which do you
think best addreazes  the
deficlencles Identifed,
considering both  mlgation of
thazs and Implemantation?

Can you give reasons for your
preferanca?

Option 1 - Standardisation of MEL
which would reguire a vake that
would be ewpected to wary with
forecast wind oulput, where the
update frequency was a varabie 1o
be determined by the User;

Option 2 - Dyramic MEL (Power
valable used to caicuiate MEL),

wih an update frequency of [0

AN options sodress the Jeficienc)y identtied
through & combinafion of cost, ease of
impiemantation, fransparency and overal benafits.

Ciptlan T | betieve that fhe 50 wil gain subsiantial
benefits In terms of calculation of headroom from
this option and that these may oniy he dampeaned
by the refresh rate and triggers for resuhmission
being inconsistent

Option 2 requires an Increase i data flows and e
management of thewm, | 00 ROt KNow i Ehis 5
significant. However the regwanty may nat bring
any benefs In s own right. Confidence in Option
T or 2 wikl be eamed and cannal be fakan for
granted

2ol 5
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MINUREE], ard

Option 3 - Power Avallabie Data via
SCADA Le the submission of a
Powsr Avallabie signal as an
operational metering signal which
would be fed b he Matonal Grid
Control Centre wia SCADA with the
redefinition of MEL used 0 Indicate
siectrizally connecied capacity.

Option 3 WIth Cptlon 3 It i nof clear reading the
.'E'Q'E.' fext how gisiriboon ar Ensmession
constrants would be faciored Inio e cakulation of
Power Avaliaide wsing the avalabiity of i
inafvigual furhines? Would on atemaiive IT
piatiorm Mke T Messaging or somefung else
rathar than fom SCADA E_r'&'.'EF."I ba & cholca far
this option?

For Cpélon 1: (Standardisation of
MEL opfion]
« 'What coats do you envisags
this Imposing ?
Can de an
Irluh:wmp';‘ﬂma steps and
coats nesded fo apply this
7 I neceasary,
Inlcats whether thiy e
sltslasact age speciic.
what process do you
envisags to Implement this
opiion?  For axamples, how
froquendy would MEL be
., o what would
& Gensrator to

Inttlats
upekata?

NO COEES Informatian avalishie ar this fme.

For Option 2: [Dynamic MEL
oprtion)

« What cosfs 9o you envisage
thi= Imiposing 7

Can you provide an
Indicaticn of the ateps and
costs nesdad fo apply? If
nacaasary, Indlcate whather
this s sitalzsast age
apecific.

Wihat frequency of updats
would you conshder to ba
appropriate?

NG coss Information avaiahie af this fime.

Frequancy of update appears from the consultation
infoymnation o be appropriaie & 10 minuies.

For the SCADA based option 3:

« What costs do you envizage
this= Imiposing 7

Can you prowide  an

Indicaticn of the steps and

costs nesdsd to apply? H

necassary, Indicats whather

thiz Iz altelassst ape
apecifc.

Wihat fraquency of
think gihven
exlsting SCADA dafa

fow update o the aysiem

oparator  and  fhe
asgesamant of 3 10 minuis

data updats frequency?

i

NG coss Infornstion avaiahie af this fme.

Frequency of update appears rom the consultation
infoyTation fa be apprapriafe st 10 minuies.

Jaf3
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=« Can ou  prowide  an
Irl[lh‘:-ﬂ‘tl[rﬂ'l of the steps and
coste nesded fo apply a
retroapective Power
Avallabls slgnal wla SCADA
and the coats thal this might
Invobee? If A
Indic-ats uhahﬂw
alte/azset specific?

This woud need o conshdered In #pht of speciiic
inanidual sMe CoSts and benefits demed

Do you agres with the banefis
propossd below?

Do thiey apply sgually (or at all) to
each on? I not  please
elabiorate.

Proposad Senallts

AL a high level, the proposals
dscussed aE FI-HIT of this Power
Avaliable Workgroup would help o
faciitate:

« The efficient integration,
participation and operation of
renewable generation Into the
enengy manke;

« The opportunity for renewable
generation to eam addtional
reverues from the p-mu'lslm of
Balancing  Senices,  for
edample reserve, Bid Offer
Acceptances (DOAs)  and
frequency responsa;

« Retuction In e need to take
actions from out of mert
attematives:;

« Enhanced system securty by
proviging more opiions for the
provision of balancing services,
particulany In regions where
265 generation with
cortrollabde fusl souces S
avallaie;

« Improved sysiem reshlience as
penetration  of  renewable
-?EHEE'I.H]I'I IMerazsas and
ihorefore  capacity  for
renswanle -?EI'I'EE'UITI: and.

« More eficlent operation of the
system allowing al BSU0S
payers fo benefit from reduced
costs of mMe  balancing
mechanism.

Y5, 35 d broad Sfatement, all of the oplions Could
defver hensfits i e aeas safed.

i Is the responsibiky 5 on the 30 0 wivse e
aodtional infarmation 35 desipned

dafs
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Do you have any additional
COMmmenta 7

MNOone

gt s tme

Sl
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CR-02 DONG Energy UK Wind Power

Grid Code Workgroup Consultafion Response Proforma

GCO0DES Power Avallable

Industry parties are Imvited o respond 1o this consultation expressing Melr Views and supplying
the rationaie for those views, parbculany In respact of any specinic questions detalled Deiow.,

Please sand your responses by 27 January 2014 10 Grd.Codednationalgrid com. Please
note that any responses recelved after the deadline or sent 10 3 dfferent emal address may
not recatve due consideration.

Respondsnt Hannah Wckinney
07878654037
Company Name: DOMNG Energy UK
Wind Power
Do you support the propossd For DONG Enengy this imeframe would Seem
iImplamentation approach of 10 achievatie on el 355e55Ment. HOWever, we
business days following an Would resenve the right o reconsider s aspect
Authority decialon? foliowing more defalled analysls of the costs and
the Implementation practicalties imvalved (s is
currently underway)

Do you bellewe that GCO0DE3 better | For reference fhe applicable Giid Code objectives
facdliates the appropriate Grid are;

Code objectives? i1} to permit the development, maintenance and
operation of an eMdent, coordinated and
econamical system for the ransmission of
electricity; W suppovt Matlonal Grid's Comments
a5 gescribed In the consulfston.

{N} fo facHitate competition i the generation and
suppiy of alectricity [and without Emiting the
faraqoing, to faciitate the national elechicity
transmission sysiam beaing made avaliable to
persons authorisad to supply or generate eleciiclty
on fenrs which neither [H'E'l'Eﬂt nor restmct
comgpetition In the supply or generation of
eleciriciy); We support Natonal Grid's comments
as described In the consuladion.

{W) subject to sub-paragraphs (1} and (i), to
promote the securtty and eMclency of the electricty
generabion, transmisskon and diskibution systzms

1afa
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In the rational electricty traremission system
operator area taken as a whole; and We support
National Giid's cCommEents &5 described i the
consultation.

v} to eMclently discharge the obligations Imposed
upon the licensea by this license and to comply
with the Electricity Requiation and any relevant
legaily hinding decisions of the European
Commission andior e Agency. We support
Mafional Grid™s comments a5 described i the
consuation.

Do you agres with the defclanclas
Identifed?

{Le. lack of visiblity of headroom
for the purposss of  holding
reserve and fraquency responss
when wind farms mﬁjﬂrtalud aind
accuracy of PN Tor the purposss
of calculating BO& valurmnss)

Overaill we agree with the defickencies ientifed
Firstly, this Is on the basis of gaining a mare
accurate view of MEL, whether this 15 Schieved via
a standarmisation methodology, 35 per Option 1 or
Opption 2. or an expliclt Power Avalabie signal
direct to NGET; a5 per Opfion 3. Either of these
would appear to be an improvement on the cuwent
shtuation.

A secandaty benseilt of this would be the potential
fiar mane accuvale forecasting of aperational data
such 35 PNs. Afhough PN accuracy 15 perhaps
suixrdingde heve, e Alsiorical mean PN fodowing
ermor i wind BMUE of 15 0% ceary temaonstraies
a need for a55es5ment of polential measures fior
improvement.

Plagse 58 redgiod cosmments in this FEEF'IE'I:I' urader
the folowing IWo questions.

a%r: with  tha
concluslons of the report that any
of the propossd soluflons
joptions 1, 2 & 3) for opsrational
data could squally apply to
gccurats  BOA  sefflement O
required, howsyver this would
nesd fo be progressed through
Balancing and Settlement Cods
governancs amangsmentz I this
was consbdered necessary by

BSC partbas?

Do you

A5 gbove, we agree that 3 subsikiiary Impact of the
proposed SolMions could resul! In move acourate
operaional data such a5 PNs. ThIS Should i fum
faciiiafe more acouvsie BOA safffemeant and
minimise the pOCENDST oF UNder o over payment for
halancing actions undertaken Dy itemitent
geENeratons.

ASSUMing, 35 suggested, that the System Operafor
will hcrease 5 Use ﬂfﬂﬂﬂ"llﬁm SCLhNS an
infermittent generation in the fufure, and
importantly, the implications this may have for
PPAs, I would seem appropriate fov $1is i be
reviewed via the BSC ora Cross Code working
group.

2ol G
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Plagsa ses reigfed comments balow.

Do you have a view on whether
the Power Avallablé proposals
within the Grid Code can be
carfied ouf separately or should
be progressed only when any
BSC arrangameanits are
concluded?

[Mate that the SO beleves that hese
can be daone separately ¥ deemed
appropriate, MOWEVEr 3 o
CONSEensws was nod aciveved an this

paini]

We beleve It would Seem appropriate fo walf undy
the BSC workgroup has concluded [s review. This
is because operational data and setfiement dafa Is
inevitably Inked and fhis propasal seeks to
introduce new data ufiVsed in balancing actions.
Another opbion may be [0 run Mis proposal (35
much as can be e.g., leaving ouwt settement
considerations) in paraliel to the BSC.

Exner aption should fully consier the mplcations
for those wind projects that have PPAS In piace.

Of the thres opllons outlined
agaln belew and detalled In the
Workgroup report, which do you
think  best  aodressss  the
deTICig N e Identifed,
consldering both miEigation of
thass and Implemsantation?

Can you give reasons for your
prefersnca?

Opflon 1 - Standardsation of MEL
which would reguire a vake that
would be ewpected to wary with
forecast wind Oulput, where the
update frequency was a varlabia 1o
be determined by the User;

Opflon 2 - Dyramic MEL (Power
Avalable used to caicuiate MEL),

with an updaie frequency of [10
minutes] and

Option 3 - Power Avallabie Data via
SCADA Le the submission of a
Powar Avallaple signal a3z an

operational metering signal which
would be fed to e Natonal Grid
Confrol Centre via SCADA with the
redefiniion of MEL used to Indicate
iectricaly connecied capachty.

From a smail wing f3im operator parspective
Oyption 1 35 K Is cUmently proposed would 5eem fo
best address the deficencles Mentied because &
appears the most Mexiie of the options v
generators. i allows the provision of WEL updates
to be re-submied manualy as and when
appropriste. This flexibdly could thersfore meet fhe
needs of diferent sized wind farms. i also doesn't
resiict fhe Rumber of updates such that this can be
af the discretion or capabiltynead of the indhidual
wind famm.

However, we 0o recognise that Option T does not
expicily obligate generafors fo consiger
resUbMITing their MEL af cerfain Infenvals following
a change In forecast output. We do beleve there
should be such a requirement which could take the
following form. For exampie, the wind generator
would be abligated to consider resubmittng thelr
MELS &t & defined minimum intenval buf no
requirement to updatairefresh If there IS no
signmcant change fo the output in Mne with good
industry practice. We befieve this could provide a
fgure which i5 suMciently robust to be rediable but
not aveny burdensome.

in terms of the costs of implementation we befeve
that oplion 1 wowd appear not to Impose
disproportionate coss on those smaler wing farm
operalors whlist providing or alowing karger wing
operalors to updafe andior nstal awtomated
SYSEms.

For DONG Enengy specifically, Cption 3 would be
the apfion we would suppart 35 s both Sodresses
the defickencies ldentiled (a5 noted above) and

doesn't appear (based on Inftial review) fo kmpase

Jafg
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aoditlanal Gosts ar ﬁ}"ﬁl'E.l'I'ilE ."IEi'.'-lEﬁﬁE'l"ﬂ}'. TS ks an
the basls that we would seek fo Infegrate tAls wikth
the existing data-exchange senices batween us
and the S0 for example. Thersdons, we beleve this
should be reasonably STaighiforward - please aiso
S8 o comments 1o I;I'.I'E'-F"I:EH'.' &

We wowd however, resenve the dght to reconsider
this a5pedt following move detalled analysls of the
costs imvohved [This is cumenty undermay).

Fior Gpflon 1; (Standardisation of
MEL opfion]

‘What costs oo you envisage
thiz Imposing?

Can you prowide an
Indicaticn of the sfeps and
costs nesded fo apply this
optien? I necessany,
Indic-ate whether this ls
altelasact ags speciic.
What process do  you
anvisags to Implement this
opthon?  For axample, how
frequendy would MEL be
updated, or what would
Intlate & Genorator to
Lnpekaba ?

For Option 2: (Dynamic MEL

option)
= What costs oo you envisags
this Imposing ?
+ Can you provide an
Indicaticn of the ateps and
costs nesded fo It

macessary, Indicate whather
this Is siteiasset age
gpecine.

What frequancy of updats
would you conslder fo bs
approprate?

For the SCADA hased optlon 3:

What cosfs do you envisage
this Imposing ?

Can you |prowide  an
Indication of the staps and
costs nesded to apply?
macagsary, Indicats whsther
this 18 aislassst age
gpecine.

Wwhat frequency of updats oo
you think appropriats ghven
the existing SCaDa dafa
fiow wpdate fo the aysism

oparator  and the  raport

DOMG Enemgy has in principle an Avababie Power
Estimator (APE) Signal from Siemens on af
running turbines. The tag s calcwiated on a running
basis and could be made avaliable on the OPC
data stream from the park piot. The qualty of the
signal 5 currendy not fully understood bt on
resent park evaluations (Anhak) we found a very
good perfoammance of <2-5% BTor on average.

Cwmendy, for our Danksh operations, we an
required fo delver APE once a day with Smin
resoiution to the TS0, The deivery of the signal

dafg
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assesamant of a 10 minute
data update frequency?
Cam you provide  an
Indication of the stepe and
coste nesded to apply a
ctlva Powar
dvallabla slgnal wia SCADS
and the coate that this might

Inviobes? I  necessary,
Indicata whether this s
pltelasact speciic?

COWd be oone more Meguently a5 we aiready
exchange data with the TS0 providing direct

dcCess i the pan pilof DPC oafe and the dads
exchanges every 5minufe. The fypical park piots

logs data every 10minufe. However, the APE signal

s currently not ogged In the 10min scada system
across abl saifwane versions

i the basks of the above and in panicuiEr the

level of dala SCCURCY CIATENM)Y we Can provide mis

i e LR

T mnimy'ze cost relafed i exchange this showg
be Infegrated With an existing dafa-sxchange
senvices belwean us a5 & gensrator and 50,
therefore fhe sysfam the OFTO SCADA system
would requie reconfiguning to pick up the oniine
signal and integrate into the appiicable rea-fime
system.

Post appropriate tag MentMcation X is estimated
jvery apprax.) that 10-150s of IT from Siemens

wolld be required per Seassed [0 Secure the APE

sipnal info fhe OPC sieam of the real-ime
opeabion systam. We cumently do nof have &
guiafes for this work rom Semens - thensfore cod
infoymation TELC.

Please nofe Maf this Is our high level prefiminary
aisessment and we are IZI..'.'?'Eﬂ!'I}' EMEM’E
detall 1 terms of casts and Amplementation
considerations for he UK. iWe Merefore reserve
the right fo reconsider tis aspect following mare
detalled analys!s of the costs invokved and wil
provide this o you when compiete.

Do you agres with the banefiis
propossd below?

Do they apply squally jor af all) te

gach omF W miot, FEE
Hahm?a.pﬂ R

Proposed Benafits

At a high level, the proposais
discussed 3 FI-HIT ol this Power
fwaliable Workgroup would help o
tacilitate:

The

efmciant

nbegration,

This beneftf coult be aciweved under all optlans

assuming e rededfnkion of MEL, including refesh

Sof G
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paricipation and operation of
renewanle genemﬂm Inta the
ENEngy marke?,;

« The oppostunity for renewable
generation to eam addtiona
revenues from the provision of
Balancing Sardces, for
example reserve, Bk Offer
Acceptances  (DOAs)  and
frequency response;

= Reguction In Me need to fake
acions from out of ment
aitematives;

» Enhanced system securty by
providing mone options for the
provision of balancing services,
particularly In regions where
265 generation with
corfroliable fuel sources s
avallabie;

+  Improved sysiem reshlience as
penetration  of  renewable
-}EHEE'I.H]I'I [ b e = and
iherefore  capacity  for
renewanle ?EI'I-EIE'HITI: and

«  More eMclient operation of the
sysiem allowing al BSU0S
payers o benefit from reduced
costs of ®e  balancing
mechanism.

interval rates, provide 3 sUmclently robust signal
and infarmation to the System Cperafor.

A5 abowe, the materiaity of this opportunity Wil of
cowse depend on the System Cperafor needs in
terms of balancing SCtons over tme, In particuiar
ulitsing intermitent generation for resenve and
frequency response In additlon fo managing
SpECic SYstem conshaints, 35 perthe cument
|'.'||EI.TI:||I:E'. Piease 52 our relafed wews in fhe
AGIONS! COMMENts” SEcion below

This beneftt could be recognised under all options
assuming Me redednition of MEL, incuding refresh
intenval rates, provide a sumclently robust skgnal
and information fo the Sysem Operator.

A5 ahove. Wi note however, the lack of further
information an this percefved benefit (and the
ofhers Isted) means k is dicult fo accurately
as55es5 and wil rely makly on the System Operator
to feedback this Information to industry.

Please 5e€ our related views In the ‘Additona)
Comments” section below

AS above

AS above

Do you have any additional
commesnte?

¥t would be helpfil fo understand how the PA
signals revised MEL) and operational data such a5
forecast PAs wauld be utiised by the System
Oyperator in ferms of those decisions and actions
taken in respect of the B4, For exampie, for
frequency response and diferences with actions
taken for consraint management reasons.

Gafa
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CR-03 RWE

Grid Code Workgroup Consultstion Hesponse Prolorma

GCO0E82 Powe r Avallabde

Imdustry parties sre inw iled io respand fo this consulistion expressing heir views snd suppiying
the razianaie fof thosa views, particulany in respect of amy specnc quastans delEled Delow.

Please sand your rasponses by 27™ January 2014 o Grid. Codadginalionsigrid com. Flaasa
nole that any responses received Bfer he deadling or sent 1o 2 dierent emal addrass may

nol recaia due considerstion.

Respondent:

John Narbury
Metwork Connechons Manager
AWE Supply & Trading GmoH
Windmill Hill Business Park
Whitenin Way

Swindon SNG 6PB

T 244 (0)1792 B9 2667

M 44 [0}7795 354 382
jonnnorburgE we.com

Company Mame:

AWE group of UK companies, including RWE
Mpowar pic, AW E Npower Aenewabies Limitad
and FAWE Suppl & Trading GmbH

Do you suppont the proposed
iImplementation approach of 10
business days following an
Authority gecision?

We agre= with the recommendation Qh‘E’l’l In
Paragraph 11.9 that the text of e Grid Code
changes be impiemaniad within 10 businass days
FolWING an AUmorly decision. However our
suppart far this i subject o the recommendstion
given In Paragraph 10.11 that the dste of
sppilcaniity will depand on the asoptad solution
end that the Bkedy time Trame would be 12 o 24
monthes.

Do you believe that GCO0E3 beter
facilika®es the approprias Grid
Code obciives?

For refarance e appicabis Gnd Cooe ohjecives
ane’

{1} fo parmit the devsiopment, mainisnance and
gperation of an arcisnt, coorainatad and
economical 5}"“5-!-51?] for the iransmission of
siscricly;

{1} 1o raci tate cOmpStNion I ihe gensraton and
suppl of siechicly (and without imiing the
foregaing, to fachiiale e Naonal siscirialy
Iransmission Sysiem heing made avalatie o
persons Awhonised [0 LDy o generEis aecinialy

ials
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an ferms which naither praven! nor resirict

competition in the supply or gensration of
sieciriciy);

il ) subyect o sub-paregraphs (1 and (1), i
promote ihe sscurily and efgency of the sieciicily

generslion, FansmIssion and asmhudon Srelsms
in the nafional sfecricily ransmisson sysiem

Operaiar arsa [SRen 85 8 whais, and

i) fo efidenty dischargs the obilgaions IMposed
wpon the Icensee by this Icense and ko compl
with the Clecrioly Reguigiion and sy reievant
iagally bindng decisions of the Europasn
Commission andior ths Agency.

IHME-atnsmu-ranmnmale-jmargamma
BS(C arangements we are not Eatisfiad that the
proposed change GCO0ED batter TaciitEtes he
Grid Code objecives.

Do you agree with the deficlencles
identified?

{Le. lack of visiblllty of headreom
for the purposes of holding
msarve and fregquency mresponse
when wind farms are curtalled and

accuracy of PNs for the purposes
of calculating BOA volumes)

We agree with the ceficiendies identilied in
Paragraph 6. W S0 conskier Mat ihe Inherent
difficulty in achisving comalabion betwean PN data
and outium generation (and nat Iack of *accuracy™)
for Intermitient generation resulls in PN dals, &=
treated under the Grid Code, tat i not Sweys
Iisety to ba ft for purposa in terms of the User
informing Mational Grid of predicted output snd &=
2 basis for BOA sallement

Do you agee  whh  the
conclusions of the report thas amy
of  tha sad soluslons

{options 1, 2 & 3) for operatonal
data could equally apply to

accurate  BOA  sewlement K
required, however this would

mead 10 be progressed shrough
Balancing amnd Setlement Code

gJUvErnance arangements H this
was consldered necessary by
BSC parties?

'We assume thal this guesbon redars o Paragraph
1.8 (Exaculive Summary) &5'we ara unabie o find
refaranca b any conclusions in tha repor.

This being the case, we agrea that any of the
proposad SeIUToNS Woukl provide the basis for
more accurale BOA saitiement, to & greater or
leszar axtant. Howewar, we do nol nacessarly
coneider thal this i 8 matter sokaty Tor B2C
QIvEMmance amangamants. The idantfad
deliciencias damonsirale that PH dais i unlikedy 0
ba always fit for purpcsa In respect of intarmittent
genaration and, as such, It is probably appropriate
to kientfy and dahne e appropriate data 1o ba
usad for both operational 2nd sattiement purposes
under Grid Code govemance.

Do you havwe a view on whether

We ara concermad thal all the proposed solutions

2al
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the Power Avallable proposals
whhin the Grid Code cam be
carried out separassly of shoulkd
be progmssed only when any
BSC amangements anm
ooncludad?

[Nofe that ife 50 belaves ihal these
can be done separately I desmed
approprisis, howsvar 3 Workgroup
COnsensus was nol aofieved on this

paird]

produce data bo be used by National Grid for BOA
InsTuCton purposas whilst PN data conbnues to be
u=ad for B804 sattiement PUrpOEES. We consider i
essantial that the same data Is used Tor both
PUrpoEaEs. Whiksl we are unclaar of the extent io
which Nalional Grid currently uses PN data for
intarmitiant ganaration, it is dificult to undersiand
how the preparation end traziment of PN dals and
efficiency of BOA payments under the BSC would
improve should tha usa of PN data ba further
marginalisad by National Grid.

We ara theredare of the view thal the Power
Axalable proposals within the Gnd code shiould be
imgiemented out anly whan comaspanding BSC
amangameants are concuded.

0 the thmesa I:‘:H:HH'IE ouglined
agaln below and detalled In the
Workgroup report which do you
think best  addresses the
geflckenclkes Igentfed,
considering both misigation of
these and Implementation?

Can you give reasons for your
prederence 7

Opelon 1 - Standardisation of MEL
which would require & walue that
would be expected to wary wih
foracast wind oulpul, whera he
upEate frequency was & warabia 1o
be catarmined oy the Liser,

Optlon 2 - Dynamic MEL [Power
Avalable used In caiculate MEL),
wih an update Fequency of [10
minutas]; and

Opelon 3 - Power Avallabie Data via
SCADA Le. the submission of &
Powear Avalabde Eignal a5 an
operational metarng signal which
would be fad o e Malonal Grid
Control Centre wia SCADA wilh the
redalinibon of MEL used io indcaie

Of tha three oplions proposad, we would preder
Ciplion 2 — Power Avalable via SCADA. We nole
the current lack of Clarty regarding weather
coirecion af MEL data snd welcome the proposal
tihat 1he MEL submission represants the availabie

capacty oniy.

Compared to Options 1 and 2, User sysiems are
ready largely In place to provide the necessary
dats end therefore Option 3 would provide tha
lowest cost option with least Usar disnupian.

slacincaly connecied capacily.
For Opslon 1: (Standardisation of | Costinformation nol evalabie st this tme b
MEL option] expecied to be grealer fan that for Oplion 2
* What costs do you envisage
this Imposing?
+ Canyou provide an
Indication of the sweps and

Costs neaded to apply this
option? W necessary,

dalh
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Indicate whether this Is
sha/asset age spaciic

= What process do you
ervisage to Implemem this
option? For exampie, how
fregquently would MEL be
updated, or what would
Inlase & Generator o

update?
For Opelon 2: {Dynamic MEL Cost information not avaliable at this tme but
option) expecied to be significanty gragier than that for
* What costs 00 you elwisage | option 2

this Imposing?

+  Canyou provide an
Indicaticn of the seps and
costs needed o apply ? i

, Indlcase whather
this Is she/asset age
spachic.

+  What fequency of update
would you consider 1o be
approprie 7

For the SCADA based opelon 3:

+ What cosss do you envisage
this Imposing?

+« Can you provide @ an
Indication of the steps and
costs needed to apply? W
nacessary, Indicate whether
this Is shelasset  age
spaciile.

+ What frequency of update do
you think appropriate ghven
the existing SCADA data
flow upda® 0 the sysem
operator and the report
assessment of a 10 minus
data updae frequency?

« Can you provide @ an
Indicaticn of the seeps and
costs nesded 10 apply A
resrospecitve Power
Avallable signal via SCADA
and the cosis thas this might
Involwe? K necessary,
Indicavs  whether this s
5he/asset spacific?

Cosl information nol evalable st this bme bul
expecied 1o be lass than thet for Cplion 1 or 2.

Do you agres whh the benefis
proposed balow 7

Do they apply equally {or at all) to
each opton? W not  please
elanorae.

Proposad Banefhs

Al B8 high lewal, the propiEsis

'We agrea [hat the igenbed banallls may be
reaksed by the proposed change bul arry such
banaiils ara [kely bo ba cifsed by furthar

Inaifciencias credled in the BOA paymeant
mechanism, which would continue i ba based on
Eunmitied P data.

dal s
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discuE=ad &= parl of this Power

Awalable Worsgroup woukd haig o
laciitaie:

The  efficdent  integrabon,
participation &nd operation of
ranewable generation Into the
anangy market;

The opporiunity for renewabie
generation to eam addbona
reverues from the provision of
Balancing  Senvices,  for
exampia reserve, Bid Offer
Acceplances  [BOAE) and
iraQuUency respanss;
HRaduction In e need (o take
actions from out of ment
Altermatees;

Enhanced sysiem securly by
proviking mare options for the
provision of belancing senvicas,
particulaiy In regions where
lass generation with
conmirollabde  fusl SowceEs IS
avalable;

Improved sysiem resilience &5
pemefration  of  remewsble
generation  increases and
tharalore Capacity for
renewable generation; and.

Mora afficient I}Fl'E'l'i.'ll:Iﬂ of the
system alliowng al BSUoS
payars in benefit from reducad
costs of the balancing
machanism.

Do you have any additlonal
COMMmEnts?

11 would ke helpful o understand the cument |
patental useduiness within the balancing
mechani=m of P and MEL dats submittad for
inbarmitianit genaraticn and whether the uss of this
dats calegary i and is kel f0 remain fit for
purposa with &n Increasing wolume of Intermilient
penaration. It would alsa be heipiul to battar
undarsiand Kational Srid's role in forecasting
intermitiant ganaration and whether a more formal
role of cantral forecasting would provide a more
edficiant solution Tor the Industny.

Bal&
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CR-04 SSE Generation

Grid Code Workgroup Consuliation Response Proforma

GCO082 Powe 1 Avallabds

Indusiry parties sre inviled o respond 0 this consuliation expressing their views and supplying
tha rationale for those views, particulany in respect of any specific guestions dalailed below.

Please sand your responses by 27™ January 2014 io Grid. Coce@nalicnalgrid.com. Flease
nole thal any responses recaived afer the deadline or sent 1o 3 diferent emal addrass may
not recatve due consideration.

Rezpondent: Cempioell Mchonald, 01738 453434 00767
BS2G14 Qmpbolmedongdieesocom 00
Compamy Mame: Z5E Ganarshon Lid, Keathy Geancration Lid,

Meoway Powear L, Ussmouth Power Compamy
Lid and S5E Henewabie Holdings Lbd

Do you support the proposed Mo. Wil respect bo Options 1 and 2 ihe required
Implementation approach of 10 changes or addtions io operational T systams wil
business days following an take bme o go through a change condol
Authoriy decislon? processes. I thet it owill need btme o speciy,

proCure, implement Bnd CHMMESIon oW or
smended Eystems. Snould this requirement be
sppiled retrospectivaly, Implementstion tima frame
shouid be &t least 12 maonths? Wih respect io
Oplion 3 we consider this cblgabion should be
sppiled o new peneralors cormectng after &
specified date, sugpastion April 2015, llowing bme
(4] Eﬂﬁ]ﬁ' e new requiement in e Lrbine
SUpplY conyract

Do you belleve that GCD0E3 betier | We balieve that ony part of e objective of GG
facilkaes the appropriase Grid D063 betler faciifates the grd code objecives
Code oDECIVes? improving the confidence of tha System Operator
In the headroom evelEbie to hold frequancy
rESpONsa WNEn wind farms @re curisllied by the
prowision of the Power Avaliable data should sliow
wind fams to competa in thea rf'El:l.IE'I'I-G" Tesponse
market and balsncing merket thus subsequantly
|I'I'ﬂf[h'|l'ﬂ; the economics of e E"EIBITI ooeration
and promoding the securty af the system.

We oo not balieve tha objective to substitute Power
Avalable for PMs for the purposes of calculsting
BOA volumes In GCOD6Z betler laciisles Grid
code Eﬂm‘ﬂﬁ.iﬂllrmmmﬁlﬁ-ﬂﬂ
BOOUracy al PN for operalional pumposas and
intreducas discriminatian in markal settiomant far a
group of generalors.
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Do you agres whi the deficiencies
identfed?y

{Le. lack of visibllity of headrosm
for the purposes of holding
mserve and fraguency response
when wind farms are curtalled and
accuracy of PNs for the purposes
of calculating BOA volumes)

We agres with the identified dafliciency relabng io
the lack of wisibilily of headroom from curtalled
wind ramms for the provision of holdng raserse and
frequancy response. This defciency IMpacts on the
sniity of wind farms BMUs o paricpant in these
markers. Wa disagree with the Identfied dafickantly
relating o Me accuracy of PNs for e purpose of
IZ:HI].IEI.UI'Q 804 wolumes. The sefllement process
for all BMU is basad on tha submitted PM. Wa do
mat agres that wind farm BMUs shouid ba singled
out when the accuracy of olher EMUs such as
Demand BMUs have smiler challenges. The
sccuracy of the PN from wing farmms due io he
lengtn of the pate closwe penod IMposad
coniribuies significamntly o 8Ty INSCCUTECY.

Do  you agee whh the
conclusions of the report thas any
of the proposed soluslons
{options 1, 2 & 3) for operatonal
data could equally apply to
accurate BOA semlemem H
mquired, however this would
nead 10 be progressed through
Ealancing amnd Settlement Code
governance arrangements H this
was conskdered necessary by

BSC pardes?

Mo. We osagree wih fhis conclusion. Dais
submitied as set out in Options 1 & 2 wil sill be &s
inaccurgeie o a IZEQI'H': feredore o replaca an
inaccuraie PH with &n IH-BII.ITEIE'P" demved PH
doesmn’|l meke =ansa. Sallemant from pericdic or
10 minute updates of MEL may not delver
perceived benefiis. MEL updates as per Opbions 1
& 2 will be requred 247 oriy 1o be used very
occasionelly for seflement when the BMU IS
curtalled by BOA. We balieve there are inherent
Ffl:lu'E'l'I'tE- with these opbons and considerable
sdminisiraiive burden o contnually update MEL
Mo other BMU would have this cost and Isbilty io
constenty ¥ack an intermittent power source for
sefflement of BOA =nd in aodifion have the
requirement fo submit accuraie PN for efident
operation of the NETS.

Oplion 3 for the setiiement of BOA could ba usad
for BOA setiement If the level of Bocuracy was
subject in gid code compliance. If not povemad
the laved of Bccuracy IS not guaranteed 10 be batter
than the PN submission. Similarty with Options 1 &
2 the requirement to submit accurate PNs for the
cpbimisation of the NETS would ramain and using
Powar Avallabie for setiement could detract from
the requirement tar PR SCCUracy.

Do you hawe a view on whether
the Power Avallable proposals
whhin the Grid Code can b=
carmed out separassly or should

The proposed power Bvalshie modncation o the
Grid Code could be camied out separately oriy
whera they wera 0 be usad for the purpase of

indicating headroom during 8 B0A 1o curtall 5 wind
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be progmssed only when amy
BSC arrangements ane
concludged?

JNofe thal the 50 Delaves inal thesa
can be done saparately I desmed
Approprisie, howsvar 2 Workgroup
CONEeNsUs Was nal achieved on this

paint]

fam.

For any other purpose 8 simuitanacus change
would be required with e BSC.

A change o tha sattiemant of BOAS for wind farms
to emything ofer than PN could be viewed as
dscriminatory.  Especially we balive =5 the
curent BSC rues stand ofher generators woulkd
have BOAS seffied o their PN even whan thair
MEL was lower than PN.

¥ the thmesa :pﬂunu oulined
agaln below and detalled In the
Workgroup report which do you
think best  addresses  the
deflciencks Idensified,
considering both migation of
these and Imple mentation?

Can you glwe mreasons for your
preterance?

Opslonm 1 - Standsroisation of MEL
which would require & wvaue that
would be expected to wary wih
foracast wind oulpul, whera [he

updale frequency 'wWas & varisbia io
ba datamined by the Lser,

Option 2 - Dynamic MEL [Power
Avalable used ip caiculale MEL),
wih an update frequancy of [10
minuias]; end

Opelon 3 - Power Avallable Dais vie
SCADA el the submission of 8
Fowar Awvalable ©Eignel as an
operstional metenng signal which
would e fad o e Malonal God
Contral Centre wia SCADA wilth e
redaliniion of MEL used io indcaie
elecincally conneclad capacily.

We believe Opbon 3 best addresses the issue of
confidense in e headroom 2valahie whnen 2 wind
farm BMU ks subject to BOA alowing the NETSO
to commit fo ancllary Services provision from wind
farms.

Tha Avallable Powar signal delverad via & Scada
intariace would sliow the NETSO refer to data &s
end when they need IL The implementstion of the
Avallable Power signal requiramant when inclusad
in e functional speciiication of a rbine supply
conrect wouwld be relalively  Inaxpeansie  Bnd
menagestle. Existing Wind ferm SMU oparalors
could chose 1o Implement Opticn 2 volundarily
whera the cost and opportunity to pariicpata iIn e
reserve and fraguency markets in acceplzbie. Ful
retrcepective aoplicalon ol this reguiremant would
ba cosily o generalors.

For Opelon 1: (Standardisation of

MEL option)

= What costs do you envisage
this Imposing?

Can you provide an
Indication of the sseps and
costs needsad to apply this
option? K nece ssary,
Indicate whether this Is
she/asset age speciic

What process do  you
emnvisage to Implement this
option? For example, how
frequently would MEL be
updated, or Wwhat would

Costs would be incumed io dewalop B mechanism
to prowide the opersior with the defined Avalsble
Power Nigura and significant resource cost of an
operaior 0 make e submissions vie EOL or the
cied of automating the EDL updale process. I this
I5 8 manual import, there B nek of human amor
Thara would be 3 cost assocated with sating up &
databasa along with the essociatad maintenance 1o
automats the caiculation.

The frequency of MEL update would have to be &
funchion of % change of previously submitted MEL;

this may require updates very frequandy In some

JalG

90 of 120

GC0063 Report to the
Authority

21% May 2014

Version 0.2

Page 90 of 120




Initlass & Genersor o

update?

instancas.

For
opt

Owpelon 2: {Dynamic MEL
e 1]
What cosss do you emvIsage
this Imposing?
Can you provide an
Indication of the sseps and
CO5ts neadad 10 ApPN T i

WU you consider o be

appropriae 7

We pDellewe Bn Bulpmaled 5"'5|H'I'I would be
required for ewery BMU o ba In a postion 1o
provide the dafined Avalanle Power figure required
to update MEL every ten minutes. Therefore this
ootiom may require addrional hardware 25 wall 5=
software and bmely to construct on existing and
new projects ke, Training, maintenance and on
poing operation will need to ba ncluded In the
costs. In some InslEnces gathenng the necessary
information will be more challenging &= the brbing
manufactures SCADA systems are not developad
o the seme lewel, 50 the solulion and ==s=socistad
coets would be very depandant of the Lrbing make
and modal.

A cynamic MEL every ien minuies k5 harder Io
dalwarer a5 R requiras a routine / data manipulation
to genarale & Power Avallabie MEL. The Power
Awalable MEL would ba much mare realistic than
Cgplicn 1, 8= the infomadion would be samplad
ewary 10mins a5 opposed io G0-80mins. This
opion would § automated would remove e
majority of risk associated with human amar.

The Imequancy of update required woulkd nesd 1o ba
releiive o 8 specified perceniage change ta the
presious submission. Ewvary ten minuies woulkd be
& praciical posiion for an automaled process: but
riat for & manwal updale process.

For

the SCADA based optlon 3:
What costs do you envisage
this Imposing?

Cam you |provide an
Imdicatlon of the steps and
cosis meaded to apply? H
nacessary, Indicate whether
this s she/lasset age
spaciic.

What frequency of update do
you think appropriate glven
the existing SCADA dasa
fiow upda®e o the sysem
operaor  and  the
assessment of a 10 minus
data updae frequency?

Can you |provide an
Imdicaticn of the steps and
costs mesded 10 apply a
retrospe cive Power
A allable signal via SCADA
and the cosis thiad this might
Invoe? W necessary,

The cost of Oplon 2 0 spacfed i the project
dasign stage of new projects would be minimal.

Powar Avalable via SCADA s bellewad fo b= the
easiest oplion Qoing forwards 1o Implemant on new
projects. The normal =ampling tme for the SCADA
would e imin. The fraguency of updale should be
tne same a5 the rate spacilied for the otiher Scada
signals required from a wind farm o Svold
confusion and for ease of configuration.

Mew projects it wil be much easier bo sakup the
SDACA requrements bo ensure the necessary
information 15 coliecled.  Ratro-Mibng onio  an
exisbng operational projact would be exposad 1o
tine =ame challen]es &5 identiliad for Cplion 2.

Most, f not 2l twbine suppilers willd hawve 1o
reconfigure the Wind Farm Scada on exsiing wind
farms %0 produce a signal to meel the defnition
spacified in this proposal &1 & considerable cost
Ary change 1o & wind farm conbrol system need io
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Indicate whether
she/asset spacific?

this Is

b carefully managed i ensure Gnd Code
complianca i nal compromised.

In Ireland to faciitate & change fo the definition of
Avalable Power, SSE agreed & contract with the
turbine suppiler 1o reconfigura the wind farm
Scaca, upgrade sofware nd haroware io delver
the signal on 11 wind ferms at & cost of S400K.
Thea imlemal cost [H'IZH'HI'IQ recsalrcs for |.E|‘-5-1l1ﬂ and
ELOmiEsEion of dat3 wes Jthar E2E0K

Do you agres with the benefis

proposed below ?
Do they apply equally {or a2 all) 1o
each optlon? W not, please
elaborae.

Proposed Banefis

At B high level, Me propossis

agiscussad &= parl ol this Power
Awalable Worsgroup woukd halp 1o
laciiaie:

The effident  integrabon,
participation &nd operation of
reneswable generation Inta the
anangy market;

The opportunity for renewabie
generation to eam addbons
revenues from the provision of
Balancing  Senvices,  Tor
exampia reserve, Bid Offer
Acceplances  [(BDAE) and
iraQuency respansa;

HAaducticn In e nead (o ke

acions from out of ment
allernaiv es:;

Enhanced sysiem securly by
ProviEng more options for the
provision of balancing senvices,
particulary In regions where
lass generation wih
conirollable  fusl sSowces IS
avalable;

Improved sysiem resilience g5
pengtration  of  remewable
generalion  Increases  and
tharalore Capacily for
reneswable generation; and.

Mora alficient I]'Fl'E'l'E]I:Iﬂ of thie
system aliowng al BSUoS
payers in benaht from reduced
costs of the balancing
mechanism.

Mo not aff of tham

Yiag if e NETS0 use the information efficenty

Yas, hopefully as long as the NETSO have a
wilingness ta contract for bme perinds achievable

bry wind tarm BMUS

Yas, hopefully as long as the NETSO have a
wilingness ta contract for bme perinds achievable
bry wind tarm BMUS

Yag

fiag

Yas In part, by sliowing Wind Farms bo access
ancilary sarvice markets not cumently avalable 1o
tinem

MNo. the suhsiivlon of AW for Power availsbie need

BalG
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o be consigersd by fhe BSC panel before any
impact on BSLI0S couid be evaiuated

Do you hans By addigional =5E nas Indicaled fE prederence for Optian 3,
CHMIMENtS? Ry e It Shioukd be noded that this Is on e
E=ssumpton that 1 1S not a requirement bo bs
eoplled to existing wind farms but instead for new
connecticns ailer 3 certain date.

EalG
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CR-05 EON

GCODES Power Avallable

Industry parties are Imvited 1o respond fo this consultation expressing helr views and sUpplying
the rationaie for those views, paricutany In respact of any specific guestions detailed Deiow.

Please sand your responses by 277 January 2014 to Grd.Code@inationalgrid com. Please
note that any responses recelved after the deadline or sent to a different emall address may

not recalve due conslderation.

Easpomdsni- Uy Philes gy ohiinsiheon-uk coe)

Company Hame: E (N LK pic

Do you suppart the proposed WITT fhe excapdan of opdion 1, no. Cpdian 7 can be
Implamentation approach of 10 implemented foliowing 70 bushness days a5 i s
business days Tollowing an imked fo a change to the jegal fext of the Grid
Authority declalon? Coge fo kmprowve the definifion of fhe reqguirement.

Cyption 2 Volves an Information sysiems lead
time, fo impiement the aufomated update fo MEL,
which needs fo be considered in more detall. in
absence of & more defined reguirement, we would
supgest this would need to be af least two years
following an Authorky decision. Option 3 should
aniy apply fo generation contracting for ks piant or
connecting afler 3 specified date. For both options
2 and 3 these aspeds are not referenced i the
draift legal fext confaied In the consultation
document. i this was ciarified in the draft legal fext
Xt may be possibie fo SUDPOT an kmplementation
approach of 10 business days folowing an
Authorty decision.

Do you bellews that GOO0E3 bethar

W do nat think ¥ appropviate to reply b this

{Le. lack of visiblity of haadroom
for the purposss of  holding
rezerve and frequsncy respones
when wind farms mﬁ:}rtaluﬂ and
accuracy of PHs Tor the purposss
of calculating BOA volumss)

facilitates the appropriate Grid question Wil & Mnal recommeandation on which
Coda abjectlvas? apiion b7 lake forwaid ks made.
Do you agree with the deficlencies | i aur wiew there Is scope to Improve the

Information provislon b the SyStem aperator o
enabie & fo better determine the avakabie
headroam for hoiding resanve and frequENncy
response from wind fanms. W also befieve that
there s scope i Improve accuracy of PN
submissions from wing fSms.

Do you res  with the
concluslens of the report that any
of the propopsd  soluflons
:nﬂ]mﬁ 1, 2 ES]Tutnpuuﬂnrltanl
data could equally appl

accurats  BOA a&tua-rrrur; it
required, howsver this would

nesd fo be progressed throwugh

Options 1. and 2 may improve the curment
amangements for BOA Seftlament Mrough mare
consistent and accuraie data, however K Is not
clear how any of the aptions in of thhemselves aker
the way In which BOA volumes are cakuiafed.
Akhough there Is 3 perceived iS5ue with P
accwacy for the pupose of detenmining 504

1afs
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Balancing and Seitlsment Code

governancs amangaments If thia
was congldersd necessary by

BSC parlas?

wolumes we nafe that the wonking group has
noiged that fivs /5 outsige of IT5 S2ope.

Do you have a view on whether
the Power Avallable proposals
within the Grid Code cam be
cartied out separately or should
be progressed only when any
BSC arangaments are
cncludad?

[Nole that the S0 belleves that these
can be done separately i deemed
appropiiate, however &

CONSeNsUs was nod acivenad an I'|"I.'-5

pain]

A OUT ViEW the Power Avaiiable propossals,
wihichever s seigcied, could be taken fonwand
independently of any subsaguent BSC change 3
Party may seek fo bring forwar.

Of the thres optionz outlined
agaln belew and detalled In the
Workgroup report, which do you
fhink best  sodresses  ihe
daflclenc|es Idantifed,
consldering both  mi of
thass and Implemantation ?

Can you glve reasons for your
prefersnce ?

Option 1 - Standardisation of MEL
which would reguiie a vale that
would be to wary wih
forecast wind ouiput, where the

update frequency was a varlabis 1o
b= detemninad oy the User,

Oplion 2 - Dynamic MEL [Power
Avalable used to calculate MEL),

wih an update frequency of [10
minutes]; and

Option 3 - Power Avallable Data via
SCADA Le the submission of a3
Fower Avallable signal as an
cperational meterng signal which
would be fed o Te Malonal Grid
Control Centre via SCADA with the
redefiniion of MEL used 1o indicate
eiepirically cornectad capacity.

In our view the Speckic Issues for the Sysfem

Cperator described in Chapder 4 of the conswiaton

arise from d¥ferent approaches taken by diforent
parties fo calculating, and keeping up fo date, MEL
and PH'S from Generstors with an Infermittent
Power Sowrce If these data Kems were calculated
and submied on & conskRent basls then he

System Dperafor wolld have mare conffidence in
the dafs fv be atve fo befter use & o aodaress the

SPECTC Is508s ¥ describes.

We fherefbre support Option 1. This Is because in
principie (5 5efs the requirement for MEL to be
calcuiated, submited and updated on & consist
hasis by diferent Users. e a5 support s
aption a5 if retains consistency of data Nems
across all generation technology types

Alled with 3 common understanding of Good
Industry Practice in formuiating and updating PN
submissions fo the System Operator, Gpdian 1
should be given fime fo deferming & It delvers
improvements fo the dafa submitted fo the System
Operator. The Sysfem Operator should consider
managing Incividual parties that are outside e
scope of e revised interpretation intialy through
hilateral meetings. This would be to educate
parties on thair sbWgations and requirements upon
them. Howewer ¥ this does nof lead to an
improvement from an indhidual pary the System

Operator shoukd consider options Such 35 reporing

to the reguiator and naming and shaming
consistent poor performance. Parfies should then
ulimatedy consider thelr wiger industry Code and
reguiatony rights and duties.

We have discounted Option 2 35 we do not see

how an awtomated undsie diTers fom Option 1

2ol 5
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and that the generator i5 best placed to determine
when MEL would need $o be re-deciared, it is also
not clear under Cption 2 what the requirements
are, aside from the suggested persistence
modeling, for revislons to MEL such thaf the data
5 taken forward from real fime through the BAL
We do not think that the case for Optian 3 is
sufficienty rmbust af this tme.  The System
Operator has not been able fo quantly or arculate
the maleraity of thelr Specic IS5Ues o JUstry 3
new data fem to be provided by Generators with
an Infermitient Power Source. W are aiso not
clear how the dafa under Optlon 3 oiters from 3
property derved MEL that Cpion 1 provides.

For

Cipilon 1: [Standardisation of

MEL opfion)

What coats do you envisage
thiz Imposing?
Can you prowide an
Indicaticn of the steps and
coats nesded to apply this
option? I nacessany,
Indicats whether this la
sltslasset age specifc.
What process do you
anvizags to Implement this
opthon?  For sxampls, how
traquently would MEL be
. o what would

Initlate @ Gemarstor to

upiata?

We do not balleve this option would impase any
ackiitonal cost fo us a5 we aiready take i fo
account the prevaling wind forecast and turtine
avaliablity when calcwating MEL. K Is passible
that other paries may Incur some costs in adaing
this data when farmmulating and updating thelr MEL
SUBMISSANS.

For

opti

Opdlon 2 (Dynamilc MEL

o
rH]hatmndn]'nu gnvlEags
this Imposing 7
Can you provide an
Indication of the efeps and
cosis nesdad fo It
necassary, Indcate whathear
this= s starseest age
gpecinc.
Wihat frequancy of updats
would you conslder to ba
appropriate?

We would Incur costs i 204 speckic funchionallty fo
ow IT Infrastructure (o process the requied
awtomated update. We are not in a pasition fo
candm the specific cost and lead time fo oo this.

For

the SCADA based optlon 3:
Wihat cosfs do you envisags
thi= Imposing?

Can you provide  an
Indicaticn of the steps and
costs nesded to apply? N

, Indicats whsther
thiz I8 altsiassst agse

specific.
What fraq do

il mlnt%

We are not abke fo stafe thea ﬁ_DE'IIW-S Costs or ieag
times necessary to impiement option 3. Much Wi
depend on what addifional cost CELFs wil apply
for this adaitional component and data Mem,
alongside Me commUNIcation Nfasiciure needed
to send the data fo the System Operator.

In the case of existing sfes, I this data Xem Is nat
readily available then we would expect the
implementation cost fo MCrease further.

Jal3
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the exlsting SCADA dafa
fiow wpdate fo the aysism
oparator and the report
a=sesamant of a 10 minuis
data update fraquency?
Can you prowide an
Indication of the steps and
costs nesded to apply a
va Power
avallabls signal wila SCADA
and the costs that this might

Imvolee? If  nBCBERary,
Indicats whether thiz Is
alte/asset spaciie?

Do you agres with the banefts
proposed balow?

Do tru]u;%ply a-cr.ulljr jor at allj b

ony plazse
Proposad Senafits
A 3 high level, the proposals
discussed a5 part of this Power

#walable Workgroup would help o
faciitate:

The efMdent ntegrabion,
participation and operation of
renewable ?E'I'I'Elﬂ'ﬂ['ﬂ Into the
enangy markes;

The opportunity for renewadie
generation to eam addbiona
revenues from the prosision of
Balancing  Sendces,  for
exampls reserve, Eid Offer
Acceptances  (B0As) and
Traquency responsa;

Reduction In e need o ke
acfions from out of ment
altemiatives;

Enhanced sysiem securty by
proviging mare options for e
provislon of balancing services,
paﬂ-::.llany In regions where

generation with
mnuullabie fial souces s
avallale;

Improved system reslience as
penetration of  renewadle
?EH'E'IE'I.H]I'I Incrazses and
fherefore  capacity  for
renewable ?EHEE'U[H'I; andl.

More eficient operation of the
systemn allowing al BSUaS
pavers 1o benefit from resduced

At 3 high level yes, hawever we do nal recognise
many of the stafements made when assessing the
aptions in Me tabie starting on page 20 of the
consuliation. Many of the Statements and
COmMpaNTSoNS mace are subjactive and not
supportad by robust analysis. The compansan
also leads the reader to befleve fhat Option 3 15 the
best oufcome, which, given the veraclly of the
stafements made, s miskeading and, i our wew,
incomect. This has been constructed by the
System Operator [0 SUpport 5 conciusion. Given
the fimescaies for WOvking Qroup members to
discuss and review the document prior fo
publication Me Ebie has nat been propeny
scrutinised

4af 3
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costs of We balanchg
mazhanismi.

Do you have any additional
cHMImBnte?

¥We do not support the statement In paragraph 1.15
of the consultation. It s not comect to say that the
working group conciuged tat option 3 would best
address the deficiencias Identfied. As 3 member

of the working group, | would highiight that this was
not 3 unanimous view of the WIrking group.

ool 5

98 of 120

GC0063 Report to the
Authority

21% May 2014

Version 0.2

Page 98 of 120




CR-06 DONG Energy UK Ltd

Grid Code Industry Consultation Response Proforma

GC0063 Power Available

Industry parties are invited to respond to this consultation expressing their views and supplying
the rationale for those views, particularly in respect of any specific questions detailed below.

Please send your responses by 7™ April 2014 to Grid.Code @nationalgrid.com. Please note
that any responses received after the deadline or sent to a different email address may not
receive due consideration.

These responses will be included in the Report to the Authority which is drafted by National Grid
and submitted to the Authority for a decision.

Respondent: Hannah McKinney

Hanmc@Dongenergy.co.uk
Company Name: DONG Energy UK

Wind Power
Do you support the proposed We believe more time should be allocated; the
implementation approach of 10 duration should be appropriate to the final option
business days following an implemented.

Authority decision?

Do you believe that GC0063 better | For reference the applicable Grid Code objectives
facilitates the appropriate Grid are:

Code objectives?
(i) to permit the development, maintenance and
operation of an efficient, coordinated and
economical system for the transmission of
electricity;

(i) to facilitate competition in the generation and
supply of electricity (and without limiting the
foregoing, to facilitate the national electricity
transmission system being made available to
persons authorised to supply or generate electricity
on terms which neither prevent nor restrict
competition in the supply or generation of
electricity);

(i) subject to sub-paragraphs (i) and (ii), to
promote the security and efficiency of the electricity
generation, transmission and distribution systems
in the national electricity transmission system
operator area taken as a whole; and

(iv) to efficiently discharge the obligations imposed
upon the licensee by this license and to comply
with the Electricity Regulation and any relevant
legally binding decisions of the European

10of3
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Commission and/or the Agency.

We believe this proposal could better facilitate part
of the applicable Grid Code objectives such that
competition is facilitated, and therefore more
economic dispatch actions, could be taken. This
should in turn drive savings on terms of overall
balancing costs. However, the related BOA
settlement/BSC points (if part of this proposal?)
make it difficult to fully assess the benefits of this
proposal against all the applicable objectives.

Do you agree with the deficiencies
identified?

(i.e. lack of visibility of headroom
for the purposes of holding
reserve and frequency response
when wind farms are curtailed and
accuracy of PNs for the purposes
of calculating BOA volumes)

We agree there are currently deficiencies
concerning the visibility of accurate headroom for
holding reserve and frequency response from
curtailed intermittent generators. However, we note
(for the purposes of calculating headroom and
frequency response, which the MEL is stated to be
used for by the SO) that this could be improved if
all intermittent generators were consistent in the
calculation and provision (including update
frequency/refresh intervals) of this data. The
calculation should be based on a standardised
definition eg, on a profile derived from Power
Available (PA) and not, for example, based on
registered capacity.

On this basis it would appear that the existing
arrangements could work to better enable
intermittent generators to participate in these types
of ancillary services in the BM. We therefore see
that it is a matter of ensuring all parties formulate
and update their MEL submissions, which in turn
can be expected to increase the level of accuracy
required for headroom calculation efc.

While this view was not
unanimous, a majority of the
respondents to the Workgroup
consultation and National Grid
concluded that the option as
detailed in the report that will best
address the deficiencies identified
is:

Option 3 - Power Available Data
via SCADA i.e. the submission of
a Power Available signal as an
operational metering signal which
would be fed to the National Grid

Given our comments to the above we would
support a trial period for example for Option 1. The
standardisation approach offered with Option 1
addresses the deficiencies identified. If it is
considered too difficult to mandate (or enforce) in
practice (and improvements eg, data accuracy etc
do not materialise) then Option 3 would appear an
appropriate means.

However, for DONG Energy specifically, Option 3
is an option that we do support; this does address
the deficiencies as noted above and wouldn't

impose additional costs or systems necessarily for

20f 3
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Control Centre via SCADA with
the redefinition of MEL used to
indicate electrically connected
capacity.

Do you have a view on this?

us. Therefore, we believe this should be
reasonably straightforward - please also see our
previous comments concerning this aspect under
question 9 (previous consultation).

The Workgroup recommends that,
other than in exceptional
circumstances, this option would
only apply to New Generators with
Boia Completion Date on or after
1 April 2015.

Do you have a view on this?

Appears reasonable.

The Workgroup report concludes
that the proposed solution for
operational data could equally
apply to accurate BOA settlement
if required, however this would
need to be progressed through
Balancing and Settlement Code
governance  arrangements if
considered necessary by BSC
parties.

Do you have a view on whether
the Power Available proposals
within the Grid Code can be
carried out separately, which is
the view of National Grid and
some of the previous
respondents, or should they be
progressed only when any BSC
arrangements are concluded?

The subject of this consultation has developed on
the basis that the PN is not always adequate for
accurate BOA instructions on intermittent
generators and, on the back of that, suggests there
is a case to review the adequacy of the PN for
calculating accurate BOA settlement. We therefore
believe there are separate (although related)
issues here, one being the introduction of new data
(PA) for the purposes of accurate BOA instruction,
headroom etc and the other being the appropriate
use of the PN (given the accuracy issues) for both
BOA settlement purposes and NGET's enduring
requirement (see our comments below). Our
preference is that BOA settlement should be based
on the same data item as that utilised for BOA
instructions (ideally).

It would seem appropriate that this latter point is
given further consideration and reviewed and/or
progressed as appropriate via the BSC
arrangements.

Do you have any additional
comments?

As referenced in our previous response it would be
helpful to understand NGET's current and enduring
requirement for PN data particularly post
implementation of a PA signal.

30of3
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CR-07 EdF

Grid Code Industry Consultation Response Proforma

GC0063 Power Available

Industry parties are invited to respond to this consultation expressing their views and supplying
the rationale for those views, particularly in respect of any specific questions detailed below.

Please send your responses by 7 April 2014 to Grid.Code@nationalgrid.com. Please note
that any responses received after the deadline or sent to a different email address may not

receive due consideration.

These responses will be included in the Report to the Authority which is drafted by National Grid
and submitted to the Authority for a decision.

Respondent:

Mari Toda
07875 116520
mari.toda@edfenergy.com

Company Name:

EDF Energy

Do you support the proposed
implementation approach of 10
business days following an
Authority decision?

If GCO063 only applies to New Generators with a
Completion Date of on or after 1 April 2015, then
the implementation approach of 10 business days
following an Authority decision seems reasonable.

However, the consultation also states in paragraph
1.17 that in exceptional circumstances where
National Grid can reasonably demonstrate that a
Power Park Module has a significant effect on the
National Electricity Transmission System it may
require some existing Generators to provide a
Power Available signal. These Generators may
require more than 10 business days and another
implementation approach may be necessary for
these Generators.

Do you believe that GC0063 better
facilitates the appropriate Grid
Code objectives?

For reference the applicable Grid
Code objectives are:

(i) to permit the development,
maintenance and operation of an
efficient, coordinated and
economical system for the
transmission of electricity;

(i) to facilitate competition in the
generation and supply of electricity
(and without limiting the foregoing, to
facilitate the national electricity
transmission system being made
available to persons authorised to

Broadly speaking, yes.

But we suspect that the extent to which GC0063
facilitates the appropriate Grid Code objectives
might not be known until the corresponding
changes to the BSC are examined.

10of3
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supply or generate electricity on
terms which neither prevent nor
restrict competition in the supply or
generation of electricity);

(iii) subject to sub-paragraphs (i) and
(i), to promote the security and
efficiency of the electricity
generation, transmission and
distribution systems in the national
electricity transmission system
operator area taken as a whole; and

(iv) to efficiently discharge the
obligations imposed upon the
licensee by this license and to
comply with the Electricity
Regulation and any relevant legally
binding decisions of the European
Commission and/or the Agency.

Do you agree with the deficiencies
identified?

(i.e. lack of visibility of headroom
for the purposes of holding
reserve and frequency response
when wind farms are curtailed and
accuracy of PNs for the purposes
of calculating BOA volumes)

We agree with the identified deficiency relating to
the lack of visibility of headroom from curtailed
wind farms for the provision of holding reserve and
frequency response.

We also acknowledge that for certain generators, it
can be difficult to provide PNs that fully correspond
to outturn generation. Whether this is a deficiency
is a moot point but we would agree that GC0063
has the potential to create more accurate
forecasting of operational data such as PNss.

While this view was not
unanimous, a majority of the
respondents to the Workgroup
consultation and National Grid
concluded that the option as
detailed in the report that will best
address the deficiencies identified
is:

Option 3 - Power Available Data
via SCADA i.e. the submission of
a Power Available signal as an
operational metering signal which
would be fed to the National Grid
Control Centre via SCADA with
the redefinition of MEL used to
indicate electrically connected
capacity.

Do you have a view on this?

While we believe that any of the three options
considered could address the deficiency
highlighted above, Option 3 appears to be the
simplest in the long term.

20f3
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The Workgroup recommends that,
other than in  exceptional
circumstances, this option would
only apply to New Generators with
a Completion Date on or after 1
April 2015.

Do you have a view on this?

We support this recommendation.

The Workgroup report concludes
that the proposed solution for
operational data could equally
apply to accurate BOA settlement
if required, however this would
need to be progressed through
Balancing and Settlement Code
governance arrangements if
considered necessary by BSC
parties.

Do you have a view on whether
the Power Available proposals
within the Grid Code can be
carried out separately, which is
the view of National Grid and
some of the previous
respondents, or should they be
progressed only when any BSC
arrangements are concluded?

To address the deficiency (i.e. lack of visibility of
headroom for the purposes of holding reserve and
frequency response), we believe this proposal can
be carried out independently of the BSC.

Given that operational data and seftlement data
are inevitably linked it would, however, be useful to
have a cross code workshop to examine any
unintended consequences, if any.

Do you have any additional
comments?

It would be helpful to understand how the PA
signals and operational data such as forecast PNs
would be utilised by the SO in terms of those
decisions and actions taken in respect of the BM.

We also expect the PA data to be transparent and
available to anyone.
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CR-08 EON

Grid Code Industry Consultation Response Proforma

GC0063 Power Available

Industry parties are invited to respond to this consultation expressing their views and supplying
the rationale for those views, particularly in respect of any specific questions detailed below.

Please send your responses by 7" April 2014 to Grid.Code@nationalgrid.com. Please note
that any responses received after the deadline or sent to a different email address may not
receive due consideration.

These responses will be included in the Report to the Authority which is drafted by National Grid
and submitted to the Authority for a decision.

Respondent: Guy Phillips (guy.phillips@eon-uk.com)

Company Name: E.ON

Do you support the proposed Yes, although note our later comments with regard
implementation approach of 10 to the cut-off date for New Generators.

business days following an
Authority decision?

Do you believe that GC0063 better | For reference the applicable Grid Code objectives
facilitates the appropriate Grid are:

Code objectives?

(i) to permit the development, maintenance and
operation of an efficient, coordinated and
economical system for the transmission of
electricity;

Yes, as each of the options enable improved
information to be provided to the System Operator
to enable it to have a more confident and accurate
view of available headroom for frequency response
and reserve holding purposes.

(7i) to facilitate competition in the generation and
supply of electricity (and without limiting the
foregoing, to facilitate the national electricity
transmission system being made available to
persons authorised to supply or generate electricity
on terms which neither prevent nor restrict
competition in the supply or generation of
electricity);

Under the preferred option 3 we do not believe this
objective is achieved. This is because the power
available information will not be visible to market
participants through the BMRS enabling them to
form their own assessment of market conditions. It
also creates an additional parameter of information
provision on one class of generator that is not
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required for conventional generators, increasing
the costs to Power Park Modules to enter and
participate in the market. If there is a potential risk
of retrospective application this will also increase
the costs to existing Power Park Modules.

(iii) subject to sub-paragraphs (i) and (ii), to
promote the security and efficiency of the electricity
generation, transmission and distribution systems
in the national electricity transmission system
operator area taken as a whole; and

We have no comments on this objective other than
those already given in sub-paragraphs (i) and (ii).

(iv) to efficiently discharge the obligations imposed
upon the licensee by this license and to comply
with the Electricity Regulation and any relevant
legally binding decisions of the European
Commission and/or the Agency.

We think the proposal is neutral to this objective.

Do you agree with the deficiencies
identified?

(i.e. lack of visibility of headroom
for the purposes of holding
reserve and frequency response
when wind farms are curtailed and
accuracy of PNs for the purposes
of calculating BOA volumes)

In our view there is scope to improve the
information provision to the system operator to
enable it to better determine the available
headroom for holding reserve and frequency
response from wind farms. We also believe that
there is scope to improve accuracy of PN
submissions from wind farms.

While this view was not
unanimous, a majority of the
respondents to the Workgroup
consultation and National Grid
concluded that the option as
detailed in the report that will best
address the deficiencies identified
is:

Option 3 - Power Available Data
via SCADA i.e. the submission of
a Power Available signal as an
operational metering signal which
would be fed to the National Grid
Control Centre via SCADA with
the redefinition of MEL used to
indicate electrically connected
capacity.

Do you have a view on this?

We do not agree that Option 3 is the best option.
Whilst we are in the minority, we believe that other
market participants would be able to integrate their
wind forecast and turbine availability information in
to the MEL submission. This information must be
available to market participants for their own
trading purposes. We would highlight that some
participants already calculate MEL on this basis.

We think that Option 1 continues to be the best
option as it utilises an existing parameter prepared
by the generator and that is made available to all
market participants through the BMRS.

Instead of simply requiring another data item from
wind farms through the SCADA system, in our view
the system operator should be trying to improve the
quality of information provided through existing
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market parameters to derive a common good
industry practice standard from relevant market
participants.

We also think that the risk of retrospective
application with Option 3 is detrimental to existing
wind farms, even though there is no provision in
the proposed legal text to enable retrospective
application. By comparison Option 1 is prospective
and would apply to all relevant generators, both
existing and new, enabling more complete and
accurate total system data to be available to the
system operator.

The Workgroup recommends that,
other than in  exceptional
circumstances, this option would
only apply to New Generators with
a Completion Date on or after 1
April 2015.

Do you have a view on this?

With regard to the cut-off date for new generators;
depending on when an Authority decision is made
this may not give sufficient time for generators to
contract for the provision of the Power Available
signal or result in a more costly variation order to
existing contracts. It may be more appropriate to
push back the cut-off date by one year to April
2016 to give more notice of the change.

We do not think Option 3 can apply retrospectively.
There is no provision to do this in the proposed
legal text and the consultation document gives no
guidance as to what constitutes ‘exceptional
circumstances’ so is a subjective determination by
the system operator. As has already been stated,
retrospective application could be more costly
depending on whether the information is readily
available to the generator, sufficient communication
infrastructure is in place to provide it and what
premium is placed on providing this information to
a generator with an existing contract.

The Workgroup report concludes
that the proposed solution for
operational data could equally
apply to accurate BOA settlement
if required, however this would
need to be progressed through
Balancing and Settlement Code
governance arrangements if
considered necessary by BSC
parties.

Do you have a view on whether
the Power Available proposals
within the Grid Code can be
carried out separately, which is
the view of National Grid and

In terms of information provision to the system
operator any of the power available options can be
implemented separately to any proposal regarding
PN accuracy and BOA settlement.

At first instance it is not clear how Option 3 may be
used for BOA settlement from wind farms. As the
working group concluded that the accuracy of BOA
settlement from wind farms is outside the scope of
the Grid Code, none of the power available options
address the issue of BOA settlement from wind
farms. As such, with the conclusions that have
emerged from the power available working group
the issue of BOA settlement of wind farms would
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some of the previous
respondents, or should they be
progressed only when any BSC
arrangements are concluded?

have to be progressed separately.

Do you have any additional
comments?

No.
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CR-09 RES Ltd

Grid Code Industry Consultation Response Proforma

GC0063 Power Available

Industry parties are invited to respond to this consultation expressing their views and supplying
the rationale for those views, particularly in respect of any specific questions detailed below.

Please send your responses by 7™ April 2014 to Grid.Code @nationalgrid.com. Please note
that any responses received after the deadline or sent to a different email address may not
receive due consideration.

These responses will be included in the Report to the Authority which is drafted by National Grid
and submitted to the Authority for a decision.

Respondent: Joe Duddy

Joe.duddy@res-ltd.com

01923 299 213
Company Name: RES Ltd.
Do you support the proposed Yes we agree with the proposals of section 12.9,
implementation approach of 10 provided that the proposals of section 10.12 are
business days following an also adopted i.e. that the new requirements shall
Authority decision? not apply to any User until after 12-24 months after

the Authority decision. This is not explicitly
provided in the proposed legal text which should be
amended accordingly. The legal text presently
refers to 1 April 2015 (which is too soon) with
respect to Option 3 only.

Do you believe that GC0063 better | Yes, the proposals better facilitate objectives i, ii
facilitates the appropriate Grid and iii below.

Code objectives?
(i) to permit the development, maintenance and
operation of an efficient, coordinated and
economical system for the transmission of
electricity;

(i) to facilitate competition in the generation and
supply of electricity (and without limiting the
foregoing, to facilitate the national electricity
transmission system being made available to
persons authorised to supply or generate electricity
on terms which neither prevent nor restrict
competition in the supply or generation of
electricity);

(iii) subject to sub-paragraphs (i) and (ii), to
promote the security and efficiency of the electricity
generation, transmission and distribution systems
in the national electricity transmission system
operator area taken as a whole; and
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(iv) to efficiently discharge the obligations imposed
upon the licensee by this license and to comply
with the Electricity Regulation and any relevant
legally binding decisions of the European
Commission and/or the Agency.

Do you agree with the deficiencies
identified?

(i.e. lack of visibility of headroom
for the purposes of holding
reserve and frequency response
when wind farms are curtailed and
accuracy of PNs for the purposes
of calculating BOA volumes)

Yes. However the costs of these deficiencies (or
the benefits of their rectification) are not quantified.
Therefore it is difficult to assign any significance to
these deficiencies.

While this view was not
unanimous, a majority of the
respondents to the Workgroup
consultation and National Grid
concluded that the option as
detailed in the report that will best
address the deficiencies identified
is:

Option 3 - Power Available Data
via SCADA i.e. the submission of
a Power Available signal as an
operational metering signal which
would be fed to the National Grid
Control Centre via SCADA with
the redefinition of MEL used to
indicate electrically connected
capacity.

Do you have a view on this?

The Workgroup Consultation responses were not
considered by the Workgroup before National Grid
issued this Industry Consultation, despite the
Workgroup Consultation document 20/12/13 which
says
e “The content and views provided by parties
in response to this Workgroup Consuiltation
will be captured in a revised Workgroup
Report which will then be progressed to
Industry Consultation and, following any
further amendments, will then be submitted
to the Grid Code Review Panel (GCRP).”
And
e “Responses to this will be reviewed by the
Workgroup before a formal Industry
Consultation is initiated...”
The Workgroup has not met since 29/10/13 and
therefore it has not reviewed the Workgroup
Consultation responses nor participated in the
subsequent preparation of this Industry
Consultation. All comments and conclusions on the
outcome of the Workgroup Consultation described
in this Industry Consultation are therefore those of
National Grid and not of the Workgroup.

RES does not believe that option 1 provides
sufficient standardisation (no resubmission rate
specification) to meet the needs of the System
Operator for a value which more accurately reflects
Power Park Module headroom than the present PN
submissions.

Options 2 and 3 could both address the operational
data deficiencies described in sections 6.2-6.4 and

provide the System Operator with a better
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indication of Power Park Module headroom than
present PN submissions.RES has no view on
which option better addresses the BOA volume
accuracy deficiencies described in sections 6.5-
6.11 and believes that these should be considered
by BSC governance.

The Workgroup recommends that,
other than in  exceptional
circumstances, this option would
only apply to New Generators with
a Completion Date on or after 1
April 2015.

Do you have a view on this?

None of the options should be introduced until a
period of 12-24 months after the Authority decision
as proposed in section 10.12. This period of delay
is necessary to enable Users to adapt their
systems accordingly.

1 April 2015 has been introduced into the Option 3
draft legal text unilaterally by National Grid and
would be significantly sooner than the introductory
delay proposed by the Workgroup in section 10.12.
The date used in the legal text should be amended
to a date in accordance with section 10.12

A similar date should be introduced into the legal
text for options 1 and 2 if they are proposed for an
Authority decision.

The Workgroup report concludes
that the proposed solution for
operational data could equally
apply to accurate BOA settlement
if required, however this would
need to be progressed through
Balancing and Settlement Code

governance  arrangements if
considered necessary by BSC
parties.

Do you have a view on whether
the Power Available proposals
within the Grid Code can be
carried out separately, which is
the view of National Grid and
some of the previous
respondents, or should they be
progressed only when any BSC
arrangements are concluded?

The proposals of this Consultation to improve
operational Data from Intermittent Generation could
be carried out separately from consideration of
accurate BOA settlement issues. However RES
believes that this would be unwise and that BSC
governance should consider these options (and
any alternatives they may devise) before
coordinated proposals are presented for approval
by the relevant authorities. It is not the place of the
Grid Code Review Panel to pre-empt solutions to
BSC issues.

Do you have any additional
comments?

This proforma concentrates on issues surrounding
Option 3 which is clearly favoured by National Grid
who is the sole author of the Industry Consultation
document, especially its comments and
conclusions on the Workgroup Consultation.

Option 3 introduces a new Operational Metering

signal without corresponding recommendations for
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compliance acceptance criteria. This has the
potential to cause disagreement between Users
and National Grid. Similarly, a lack of clarity about
what constitutes “good industry practice” has the
potential to cause disagreement between Users
and National Grid with respect to all options. These
matters should be clarified with respect to the
approved option before the new requirements
come into effect.

It is surprising that this proforma does not
encourage respondents to provide information on
cost of implementation as suggested by sections
9.11 and 9.22. RES has no experience of
submitting MEL and so cannot comment on the
costs of options 1 and 2. RES believes that the
cost of providing a Power Available signal in
accordance with option 3 is so low that it can be
neglected for a new wind farm where the turbine
supplier's SCADA system is designed to carry out
this calculation.
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CR-10 RWE

Grid Code Industry Consultation Response Proforma

GC0063 Power Available

Industry parties are invited to respond to this consultation expressing their views and supplying
the rationale for those views, particularly in respect of any specific questions detailed below.

Please send your responses by 7" April 2014 to Grid.Code@nationalgrid.com. Please note
that any responses received after the deadline or sent to a different email address may not

receive due consideration.

These responses will be included in the Report to the Authority which is drafted by National Grid
and submitted to the Authority for a decision.

Respondent:

John Norbury

Network Connections Manager
RWE Supply & Trading GmbH
Windmill Hill Business Park
Whitehill Way

Swindon SN5 6PB

T +44 (0)1793 89 2667

M +44 (0)7795 354 382
john.norbury@rwe.com

Company Name:

RWE Group of GB companies, including RWE
Npower plc, RWE Innogy UK Limited and RWE
Supply & Trading GmbH.

Do you support the proposed
implementation approach of 10
business days following an
Authority decision?

We agree with the recommendation given in
Paragraph 12.9 that the text of the Grid Code
changes be implemented within 10 business days
following an Authority decision. However our support
for this is subject to the recommendation given in
Paragraph 10.12 that the date of applicability would
depend on the adopted solution and that the likely
time frame would be 12 to 24 months

Do you believe that GC0063 better
facilitates the appropriate Grid
Code objectives?

For reference the applicable Grid Code objectives
are:

(i) to permit the development, maintenance and
operation of an efficient, coordinated and economical
system for the transmission of electricity;

(i) to facilitate competition in the generation and
supply of electricity (and without limiting the
foregoing, to facilitate the national electricity
transmission system being made available to persons
authorised to supply or generate electricity on terms
which neither prevent nor restrict competition in the

supply or generation of electricity);
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(iii) subject to sub-paragraphs (i) and (ii), to promote
the security and efficiency of the electricity
generation, transmission and distribution systems in
the national electricity transmission system operator
area taken as a whole; and

(iv) to efficiently discharge the obligations imposed
upon the licensee by this license and to comply with
the Electricity Regulation and any relevant legally
binding decisions of the European Commission
and/or the Agency.

In the absence of an associated change to the BSC
arrangements we are not satisfied that the proposed
change GC0063 better facilitates the Grid Code
objectives. Furthermore, the proposed change does
not consider the relaxation of other data obligations
placed on intermittent generators that might increase
the efficiency of the data capture and submissions
required under the balancing codes. For example,
we remain unclear what operational purpose the
submission of PN data by intermittent generators
would serve under the proposed change.

Do you agree with the deficiencies
identified?

(i.e. lack of visibility of headroom
for the purposes of holding
reserve and frequency response
when wind farms are curtailed and
accuracy of PNs for the purposes
of calculating BOA volumes)

We agree with the deficiencies identified in Paragraph
6. We also consider that the inherent difficulty in
achieving correlation between PN data and outturn
generation (referred to as “accuracy” in the
consultation) for intermittent generation results in PN
data, as treated under the Grid Code, that is not
always likely to be fit for purpose, i.e. data submission
by which the User informs National Grid of predicted
output and which also provides a basis for BOA
settlement.

While this view was not
unanimous, a majority of the
respondents to the Workgroup
consultation and National Grid
concluded that the option as
detailed in the report that will best
address the deficiencies identified
is:

Option 3 - Power Available Data
via SCADA i.e. the submission of
a Power Available signal as an
operational metering signal which
would be fed to the National Grid
Control Centre via SCADA with

The consultation proposes three options, all of which
would help address the deficiencies identified in the

report. We would prefer Option 3 — Power Available
via SCADA.

Compared to Options 1 and 2, User systems are
already largely in place to provide the necessary data
and therefore Option 3 would provide the lowest cost
option and least disruption to the User. In addition,
we welcome the clarification that the MEL submission
would represent the available capacity only and
would not be weather corrected.

However, we recognise that this solution (Option 3)
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the redefinition of MEL used to
indicate electrically connected
capacity.

Do you have a view on this?

would then be inconsistent with the balancing code
processes applied to other generation technologies.

The Workgroup recommends that,
other than in exceptional
circumstances, this option would
only apply to New Generators with
a Completion Date on or after 1
April 2015.

Do you have a view on this?

No. Given the passage of time since this issue was
discussed by the Workgroup, we would suggest a
Completion Date on or after 1 April 2016 would now
be more appropriate. An applicable date of 1% April
2015 would now be less than 12 months from any
approval date and less than the minimum 12 month
time frame envisaged by Paragraph 10.12.

The Workgroup report concludes
that the proposed solution for
operational data could equally
apply to accurate BOA settlement
if required, however this would
need to be progressed through
Balancing and Settlement Code
governance  arrangements  if
considered necessary by BSC
parties.

Do you have a view on whether
the Power Available proposals
within the Grid Code can be
carried out separately, which is
the view of National Grid and
some of the previous
respondents, or should they be
progressed only when any BSC
arrangements are concluded?

We consider it essential that the same data is used
for both operational and settlement purposes. Whilst
we are unclear of the extent to which National Grid
currently uses PN data for intermittent generation, it is
difficult to understand how the preparation of PN data
and efficiency of BOA payments under the BSC
would improve should the use of PN data be further
marginalised by National Grid in its operational
activities.

We are therefore of the view that the Power Available
proposals within the Grid code should be
implemented out only when corresponding BSC
arrangements are concluded.

Do you have any additional
comments?

We are unclear of what changes, if any, have been
made to this consultation since the last public
consultation issued 20" December 2013 and if any
new information is being requested in this latest
consultation.

As noted in our previous response, it would be helpful
to understand the current / potential usefulness within
the balancing mechanism of PN and MEL data
submitted for intermittent generation and whether the
use of this data category is likely to remain fit for
purpose with an increasing volume of intermittent
generation. It would also be helpful to better
understand National Grid’s role in forecasting
intermittent generation and whether a more formal
role of central forecasting would provide a more
efficient solution for the industry.
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CR-11 Scottish Power

Grid Code Industry Consultation Response Proforma

GC0063 Power Available

Industry parties are invited to respond to this consultation expressing their views and supplying
the rationale for those views, particularly in respect of any specific questions detailed below.

Please send your responses by 7" April 2014 to Grid.Code@nationalgrid.com. Please note
that any responses received after the deadline or sent to a different email address may not
receive due consideration.

These responses will be included in the Report to the Authority which is drafted by National Grid
and submitted to the Authority for a decision.

Respondent: Simon Reid
simonpeter.reid@scottishpower.com

Company Name: Scottish Power Generation Limited
South Coast Power Limited
Damhead Creek Limited

Do you support the proposed Yes

implementation approach of 10
business days following an
Authority decision?

Do you believe that GC0063 better | Yes, it supports Objective (i) to permit the
facilitates the appropriate Grid development, maintenance and operation of an
Code objectives? efficient, coordinated and economical system for
the transmission of electricity;

For reference the applicable Grid Code objectives
are:

(i) to permit the development, maintenance and
operation of an efficient, coordinated and
economical system for the transmission of
electricity;

(i) to facilitate competition in the generation and
supply of electricity (and without limiting the
foregoing, to facilitate the national electricity
transmission system being made available to
persons authorised to supply or generate electricity
on terms which neither prevent nor restrict
competition in the supply or generation of
electricity);

(iii) subject to sub-paragraphs (i) and (ii), to
promote the security and efficiency of the electricity
generation, transmission and distribution systems
in the national electricity transmission system
operator area taken as a whole; and
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(iv) to efficiently discharge the obligations imposed
upon the licensee by this license and to comply
with the Electricity Regulation and any relevant
legally binding decisions of the European
Commission and/or the Agency.

Do you agree with the deficiencies
identified?

(i.e. lack of visibility of headroom
for the purposes of holding
reserve and frequency response
when wind farms are curtailed and
accuracy of PNs for the purposes
of calculating BOA volumes)

Yes

While this view was not
unanimous, a majority of the
respondents to the Workgroup
consultation and National Grid
concluded that the option as
detailed in the report that will best
address the deficiencies identified
is:

Option 3 - Power Available Data
via SCADA i.e. the submission of
a Power Available signal as an
operational metering signal which
would be fed to the National Grid
Control Centre via SCADA with
the redefinition of MEL used to
indicate electrically connected
capacity.

Do you have a view on this?

Agree. Option 3 appears to be capable of
delivering the benefits that National Grid is seeking
and addressing the deficiencies identified.

The Workgroup recommends that,
other than in  exceptional
circumstances, this option would
only apply to New Generators with
a Completion Date on or after 1
April 2015.

Do you have a view on this?

We would agree that this should apply to new
Generator, but believe that 1 September 2015 or
later date would be more achievable. There are at
least three areas that need addressing (i) the
SCADA Power Available Signal (ii) Wind Direction
and (i) the more specific MEL definition for Power
Park Modules.

The Workgroup report concludes
that the proposed solution for
operational data could equally
apply to accurate BOA settlement
if required, however this would
need to be progressed through
Balancing and Settlement Code
governance arrangements if
considered necessary by BSC
parties.

The Power Available proposal, as set out, could be
implemented in isolation to meet National Grid’s
requirements and are not dependent on changes to
the BSC.

We believe that there are substantial opportunities
to explore for the use of the Power Available Signal
to clear up many conflicts between intermittent
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Do you have a view on whether
the Power Available proposals
within the Grid Code can be
carried out separately, which is
the view of National Grid and
some of the previous
respondents, or should they be
progressed only when any BSC
arrangements are concluded?

generation and the current Balancing & Settlement
Code both operationally and in Seftlement by
relatively small yet fundamental changes that
would be best addressed separately at this stage.

It would seem to be inappropriate to suspend the
introduction of this operational tool whilst change to
the Balancing & Settlement Code was duly
proposed, considered and agreed.

Do you have any additional
comments?
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CR-12 SSE

Grid Code Industry Consultation Response Proforma

GC0063 Power Available

Industry parties are invited to respond to this consultation expressing their views and supplying
the rationale for those views, particularly in respect of any specific questions detailed below.

Please send your responses by 7" April 2014 to Grid.Code@nationalgrid.com. Please note
that any responses received after the deadline or sent to a different email address may not

receive due consideration.

These responses will be included in the Report to the Authority which is drafted by National Grid

and submitted to the Authority for a decision.

Respondent:

Campbell McDonald, 01738 453424, 07767
852614, campbell.mcdonald@sse.com

Company Name:

SSE Generation Ltd, Keadby Generation Ltd,
Medway Power Ltd, Uskmouth Power Company
Ltd and SSE Renewable Holdings Ltd

Do you support the proposed
implementation approach of 10
business days following an
Authority decision?

No. Implementation should be at a specified future
date to allow time for new projects to include the
Power Available signal requirement in the tender
process for Turbine supply.

Do you believe that GC0063 better
facilitates the appropriate Grid
Code objectives?

We believe the proposal in GC0063 will better
facilitate GC objectives if it is embraced by the
System Operator and overcomes the current
barriers stopping the utilisation of Wind Farms to
provide reserve and frequency response Balancing
Services. The introduction of Wind Farms to the
Balancing Services market will faciliate competition
and

Do you agree with the deficiencies
identified?

(i.e. lack of visibility of headroom
for the purposes of holding
reserve and frequency response
when wind farms are curtailed and
accuracy of PNs for the purposes
of calculating BOA volumes)

We agree with the identified deficiency relating to
the lack of confidence of the headroom available
from curtailed wind farms for the provision of
holding reserve and frequency response. This
deficiency or confidence level impacts on the ability
of wind farms BMUs to participant in Balancing
Service markets. We disagree with the identified
deficiently relating to the accuracy of PNs for the
purpose of calculating BOA volumes. The
settlement process for all BMUs is based on the
submitted PN. We do not agree that wind farm
BMUs should be singled out when the accuracy of
other BMUs such as Demand BMUs have similar
challenges. The accuracy of the PN from wind
farms due to the length of the gate closure period

imposed contributes significantly to any inaccuracy.
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While this view was not
unanimous, a majority of the
respondents to the Workgroup
consultation and National Grid
concluded that the option as
detailed in the report that will best
address the deficiencies identified
is:

Option 3 - Power Available Data
via SCADA i.e. the submission of
a Power Available signal as an
operational metering signal which
would be fed to the National Grid
Control Centre via SCADA with
the redefinition of MEL used to
indicate electrically connected
capacity.

Do you have a view on this?

Yes we agree Option 3 best addresses the lack of
confidence in the available headroom at the
National Grid Control Centre.

The Workgroup recommends that,
other than in exceptional
circumstances, this option would
only apply to New Generators with
a Completion Date on or after 1
April 2015.

Do you have a view on this?

Yes agree however this should preclude existing
wind farms form the Reserve and Frequency
response markets. Existing generators should be
allowed to voluntarily provide a Power Available
signal if they wished to do so.

The Workgroup report concludes
that the proposed solution for
operational data could equally
apply to accurate BOA settlement
if required, however this would
need to be progressed through
Balancing and Settlement Code
governance arrangements if
considered necessary by BSC
parties.

Do you have a view on whether
the Power Available proposals
within the Grid Code can be
carried out separately, which is
the view of National Grid and
some of the previous
respondents, or should they be
progressed only when any BSC
arrangements are concluded?

The proposed power available modification to the
Grid Code could be carried out separately for
operational data. The application of Power
Available for BOA settlement for wind farms to
anything other than PN could be viewed as
discriminatory.  Especially as we believe the
current BSC rules permit BOAs on our
technologies to have BOAs settled to their PN even
when their MEL was lower than PN.

Any change to the BSC should only be after an
appropriate industry consultation.

Do you have any additional
comments?
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