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Disclaimer

Please note that the historical data contained in this report is indicativend the best

available data at the time of writing While every effort has been made in the compilation of

this report to ensure that the information herein is correct, the TSOs do not accept liability

for any loss or damage arising from the use of thisodument or any reliance on the

ET £ Oi ACEIT EO AT 1 OAET 08 50A 1 £ OEEO Al AOI AT «
sole risk.
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Executive Summary

EirGrid and SONI have prepared this report for theegulatory authorities to outline the
levels of dispatch-down of renewable energy in2020, as required under Europeahand
Member Staté legislation.

The EU Renewable Energy Directive (2009/28/EC) sets a target for Ireland to meet 16% of
OEA Al O1 OOUG O Of1 O Adm rédhéwhile@hergysdurces @y 2D2Dikciuding

a 40% renewable electricity target. Similarly in Northern Ireland, the Departmentfor the
Economypublished the Strategic Energy Framework (SEF) in September 2010 that set out
a 40% renewable electricity target to be reached by 2ZZD. The Transmission System
Operators (TSOs)for Ireland and Northern Ireland, EirGrid and SONI respectively, are

working towards achievingOEA CT OAOT I AT 0068 OAT AxAAT A Al AAOC

Both Ireland and Northern Ireland exceeded th& 40% renewable electricity targets in
2020. Ireland recorded a 42.1% and N. Ireland 43.8%. This is a significant
accomplishment to integrate this level of renewable generation while ensuring the
electricity system remains stable and the supply secureThe TSOs look forwed to the
future to doing our part in delivering higher levelsof renewablesyear on year.

In Ireland and Northern Ireland, renewable energy ispredominantly sourced from wind.
Other sources includesolar, hydroelectricity, biomass, and waste. This report is concerned
with the dispatch down of wind andsolar energy. The remaining sources are excluded from
this report due to their small overall contribution to renewable energy.

Dispatchrdown of renewable energy refers to the amount ofrenewable energy that is
available but cannot beused by the system This is because ofbroad power system
limitations, known as curtailments, orlocal network limitations, known as constraints.

In 2020, the total wind energy generated in Ireland and Northern Irelanavas 13,768 GWh,
while 1,909 GWhof wind energy was dispached down. This representsl2.1% of the total
available wind energy in2020

In Ireland, the dispatchdown energy from wind resources was1,448 GWh This is
equivalent to 11.4% of the total available wind energy.

In Northern Ireland, the dispatchdown energy from wind resources wasi61 GWh. This is
equivalent to 14.8% of the total available wind energy. The dispatchdown energy from

1 Article 16C of the 2009Renewable Energy Directive (2009/28/EC) states: OF significant measures are

taken to curtail the renewable energy sources in order to guarantee the security of the national electricity
system and security of energy supply, Members States shall ensure that the responsisystem operators
report to the competent regulatory authority on those measures and indicate which corrective measures they
intend to take in order to prevent inappropriate curtailmentso

2 Article 4.4 of Statutory Instrument 147 of 2011 statesOf significant measures are taken to curtail the

renewable energy sources in order to guarantee the security of the electricity system and security of energy
supply, the transmission system operator shall report ta&CRUon those measures and indicate which

AT OOAAOEOA 1 AAOOOAO EO EO ET OAT ARAA OI OAEA ET 1T OAAO
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solar resources however was8.7 GWh whichrepresented 6.3% of the total available solar
energy.

Overall, the dispatchdown of energy from wind resources increased fron7Y.7% in 2019 to
12.1% in 2020. The level of dispatchdown is affected by a number of factors which vary
from year to year, sudh as he amount ofwind and solarinstalled on the system and the
capacity factor ofthe renewable generation. For 2020, Covid19 had the effect of reducing
the demand across the first lockdown period which resulted in increasing levels of
dispatch-down.

Figure 1 below provides an all island view of wind generation and dispatch down. EirGrid

and SONI publish renewable data regularly across the year and the reader can find the full
data se€ to answer any specific queries not directly covered in this repo.

All Island Wind Generation and Dispatch Down Volumes
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Figurel: All Island Annual Wind Generation and Dispatch Down Volumes

1 Introduction

1.1 Context

The 2009 European Renewabldnergy Directive (2009/28/EC) requires that the TSOs

report to the regulatory authorities, Commissionfor Regulation of Utilities (CRU) in Ireland

and the Utility Regulator (UR) in Northern Ireland. This report must detail why renewable

energy was dispatcheddown and what measures are being taken to prevent inappropriate
curtailment.

3 http://www.eirgridgroup.com/how __-the-grid-works/renewables/
http://www.soni.ltd.uk/how -the-grid-works/renewables/
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This Directive wasput into law in Ireland as S.I. No. 147 of 2011 and in Northern Ireland

through the Electricity (Priority Dispatch) Regulations No. 385 of 2012. The Single
Electricity Market (SEM) Committee, in its scheduling and dispatch decision paper SBEM-

062, requires that the TSOs report on this as appropriate t&€RUand the UR respectively.

4EEO OADPI OO0 OADPOAOAT OO0 wlheob@aidns raduifed tArough) 6 O O
National Law and through the SEM Committee requirement

1.2 Reasons for DispateBown

Renewable generationreceives priority within the scheduling anddispatch algorithms in
the Control Centres However, there will be times when it is not possible to accommodate
all priority dispatch generation while maintaining the safe, secure operation ofhe power
system. Securitybased limits have to be imposedlue to both local network and system
wide security issues. It isnecessary to reduce the output of renewable generators below
their maximum available level when these security limits are reached This reduction is
referred to in this report as @ispatch-downdof renewable generation and is consistent with
the principle of priority dispatch as per SEML1-062.

There are two reasons for the dispatcldown of wind and solar energy. constraint and
curtailment. Constraint refers to the dispatchdown of wind and solar generation for
localised network reasons (where only a subset of windolar generators can contribute to
alleviating the problem). Curtailment refers to the dispatchdown of wind/solar for
systemwide reasons (where the reduction of any or all windsolar generators would
alleviate the problem). The SEM Committee approved the difference between constraint
and curtailment in their SEM13-011 paper. However recent clarification with respect to
the Articles 12 and 13 of the Regulation 2019/943 will need consideration in future
reporting.

1.3 ReportingMethodology

In late 2014, two new wind dispatch tools were deployedin the control centres of Ireland
and Northern Ireland. This has resulted in a number of system operation improvements
Theseinclude:

1 clear categorisation betweenconstraint and curtailment

| clear reasons for why a curtailment or constraint wasA DBl EAA AAI 1T AA /
AT AAG

1 easier access to dispatch instructions andolar andwind farm data

1 each instruction is time-stamped with the instruction time

These improvements led to an investigation of whether a more accurate report could be
issued to all controllablewind farms, removing the need to estimatehe curtailment and
constraint levels applied towind farms. As a result, a new methodology was developed
calculate curtailment and constraint levels It involves making extensive use of one minute
SCADA MW signals received from thavind farms and using timestamped dispatch
instructions from the control centres in Ireland and Northern Ireland.The new approach
was more accurate than the previous methodology which made use of average half hourly
market data for controllable wind farms only. The new approach wa published for
industry to provide feedbackto the TSOs
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Feedback fromindustry was incorporatedinto the calculation methodology. From 2016 all
controllable wind farms were issued with new detailed constraint and curtailment reports
each quarter A cktailed wind aggregate constraint and curtailment report was also
published online each quarter to coincide with the individual wind farm reports. This
report is accompanied by a separate user guide, which contains a detailed description of
the new methoddogy, worked examples and &requently Asked Questions FAQs) section.
Both the aggregate report and the user guide can be fouadt
http://www.eirgridgroup.com/how __-the-grid-works/r enewables/

http://www.soni.ltd.uk/how _-the-grid-works/renewables/

From 2019 solar farms have been included in thiseporting process

In 2021 this processwas upgradedagainto issue reports on amonthly basis

Note: Any reduction in the output of renewable generators whilst responding to system
frequency is not assessed in @sereports. When operating in frequency response mode

the wind/solar farm output varies in real time based on the current system conditions and
not in response to a dispatch instruction from the wind dispatch tool.
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2 Level of DispatcHDown Energy ir2020

The following provides a summary of the dispatckdown of wind and solarenergy in 2020
for Ireland and Northern Ireland. (Note: The values are based on the best available data at
the time of writing.) More details and figures are provided in Appendix A.

2.1 All-Island
In 2020, the share ofelectricity demand* from renewable sources in Ireland and Northern
Ireland was 42.5% (Figure 2). This is broken down as follows:

1 36.4% provided by wind

1 2.4% provided by hydro; and

1 3.6% provided by other4 renewable energysources

The total wind energy generated wad3,768 GWh in Ireland and Northern Ireland. There
was an estimated total ofL,909 GWh of dispatchdown energyfrom wind farms.

This level of dispatch-down of wind represents 12.1% of total available energy from wind
resources in Ireland and Northern Ireand.

All Island Fuel Mix 2020

Net Imports

Other Non-
Renewables

0.8% -1.5%
Wind
Gas Renewables 36.4%
50.7%
42.5%
Solar 0.5%

Hydro 2.4%|

// Other Renewables
/ \ 3.1%
NR Peat Coal

Qil
2.4% 1.0% 4.2%

Figure2: All-lsland Fuel Mix fo2020as Percentage of Demand

4 Note that since the percentage figures are presented for centrally dispatched gendmat (based on metered
data), they do not account for nondispatchableembedded renewable generation, which includes biomass,
land-fill gas and smaltscale hydro.

4 Other renewable energy sources include CHP, bioenergy, solar and ocean energy.
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Breakdown of Wind Constraints and Curtailments All Island
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Figure3: Monthly breakdown of the main wind dispatatown categories on the island in 2020

2.2 Northern Ireland

In 2020, the total dispatch-down energy from wind generation in Northern Ireland was
461 GWh This is equivalent t014.8% of total available wind energy in that jurisdiction.

In 2020, the total dispatch-down energy from solar generation in Northern Ireland was8.7
GWh This is equivalent t06.3% of total availablesolar energy in that jurisdiction

2.3 lIreland

In 2020, the total dispatch-down energy from wind generation in Ireland wasl,448 GWh
This is equivalent t011.4% of total available wind energy in Ireland.
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3  Contributory Factors for Dispatcbown ofWind

3.1 Installed Wind and Capacity Factor

As explained in section 1.2, it iSometimesnecessary to limit the maximum level of wind
generation on the system for security or safetyeasons. Thempact of these limits on the
level of dispatch-down will depend ontwo factors: the amount of wind generation installed
on the system;andthe capacity factor of the wind generation.

In 2020, 180 MW was added to thewind installed capacity on the island which is lower
than the 453 MW addedin the previous year. The breakdown of wind installed capacities
between Ireland and N. Ireland is shown below.

Wind Installed Capacities (MW)
Ireland Northern Ireland All Island
Year End TSO | DSO Total TSO | DSO Total TSO  DSO Total
2010 7278 | 6626 1,390.4 00 | 3922 392.2 7278 | 1,054.8 1,782.6
2011 769.2 | 8154 1,584.6 736 | 4388 512.4 842.8 | 1,254.2 2,097.0
2012 769.2 | 934.3 1,703.5 73.6 526.0 599.6 842.8 | 1,460.3 2,303.1
2013 845.2 | 1,078.1 1,923.3 73.6 566.4 640.0 918.8 | 1,644.4 2,563.2
2014 1,046.6 | 1,219.9 2,266.4 73.6 | 6555 729.1 1,120.2 | 1,875.4 2,995.6
2015 1,152.6 | 1,294.7 2,447.3 736 | 6774 751.0 1,226.2 | 1,972.1 3,198.3
2016 1,371.3 | 14235 2,794.8 736 | 869.0 942.6 1,444.9 | 22925 3,737.4
2017 1,591.5 | 1,720.8 3,312.3 121.1 | 1,032.6 1,153.7 1,712.6 | 2,753.4 4,466.0
2018 1,7745 | 1,892.6 3,667.0 1211 | 1,155.2 1,276.3 1,895.6 | 3,047.7 4,943.3
2019 1,9325 | 2,187.2 4,119.6 1211 | 1,155.2 1,276.3 2,053.6 | 3,342.3 5,395.9
2020 2,064.8 | 2,235.1 4,299.8 121.1 | 1,155.2 1,276.3 2,185.9 | 3,390.2 5,576.1

Updated 12-February-2021
Table linstalled wnd capacities on the island fro2010to 2020

Over the year, the capacity factdrof wind farms was 29% which was slightly higher than
the levels experienced in the previous three year§26%, 27% and 26% in 2017, 2018 and
2019 respectively). The seasonal variation in the capacity factor is evident iRigure 4.

5 The capacity factor is the amount of energy produced (MW output) relative to thbeoretical maximum that
could have been produced if the wind generation operated at full capacityTherefore, it represents the
average output of the wind generation This capacity factor isindicative and based onreal-time SCADA data.
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All Island Wind Capacity Factors
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Figure4: All-lsland Monthy Wind Capacity Factors in 2D

Monthly wind capaadty factors for Ireland and monthly wind and solar capacity factors for

Northern Ireland are included in the Appendix.

3.2 Generation Outages in 220

As a result of the Covidl9 pandemic, certain generators were unable to complete their
maintenanceas plannedin 2020 and therefore had reduced run hoursavailable.To reserve
run hours for the winter demand period, a TransmissionConstraint Group (TCG was
introduced from 01/06/20 to preserve the remainingrun hours. This included two units in

Ireland (DB1, HN2) and two units in N. Ireland (B31, B32). Thei 600

ITT0 00154

resulted in at times other generators having to run with a higheminimum generation level

Across the year, generators and interconnectors will take planned outages atriaus times.
These outages may affect dispatch down figure3.here were no significant outages noted

above what TSOs would expect in any year.

3.3 Demand Level

The level of demand is another important factor whichmay affect the dispatchdown of
renewable generation Increased demand generally enables greater levels of wirahd

solar to be accommodated on the system.

In 2020 the impact of the first Covid19 lockdown was b reduce demandn Ireland and N.
Ireland. This was observedfrom around the middle of March until the end of as
restrictions were gradually relaxed for the summer period. This adversely affect dispatch

down for the year.
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3.4 Changego Operational Dispatch Policy

Before the SEM11-062 decision paper, the operational policyn use was to dispatchdown
Variable Price Taking Generatior¥ before Autonomous Price TakeiGeneratiorY units. This
policy was implemented in 2008. Itgpurpose was to:

- provide clarity on operational practice; and
- reflect the more onerous commercial imfications of dispatch-down for autonomous
units.

Since the introduction of SEML1-062, there is a requirement to dispatchdown wind and
solar generators based on their controllability. This is defined under the Grid Codeand is
verified through performance monitoring and testing. The implementation of this is
deOAOEAAA ET OEA bDPilEAU AT AOI AT O 0011 EAU
Decisions SEML1-t ¢ €and the associated addendum. To meet the controllability
definition, the operational policy® requires a wind farm to achieve operationalcertificate
status 12 months after energisation. This process was implemented in December 2014 and
a number of wind farms were moved to category for this reason. If a wind farm is in

category 1, it means that it will be dispatched down ahead of other windarms.

There have been no changeto Operational Policiesrelated to wind dispatch-down since F
SEM gelive in October 2018. However, the Regulation 2019/943 has significant impact for
future operational policies and is currently the subject of a SEMC consultation. It is likely
outcomes from this will significantly change operational policy.

6 Variable Price Taker Generatorgnow called Controllable Windfarms in ISEMwhich:
o when not constrained/curtailed are scheduled and paid based on their actual output
0 when constrained/curtailed are scheduled based on their actual availability
7 AutonomousPrice Taker Generators (APTGs) which are paid based on their actual output at all times as
outlined in Table 5.1 of theTrading & Settlement Coddound at www.sem-0.com
8 http://www.eirgridgroup.com/library/index.xml
9 Wind Farm Controllability Categorisation Policy5 March 2012
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4 Breakdown of Wind Dispatciibown ¢ Constrants vs Curtailments

Table 2 shows the aggregatebreakdown10 of wind dispatch-down on the island over the
last nine years. It can be observed that both Constraints and Curtailments increased
significantly in 2020.

2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

Total
Dispatch 22% | 21% | 3.2% | 4.1% | 51% | 29% | 4.0% | 6.0% | 7.7% | 12.1%
Down Leved

Constraints | 0.4% | 0.8% | 0.9% | 1.4% | 1.8% | 1.4% | 1.2% | 2.2% | 4.0% | 6.2%

Curtailments| 1.8% | 1.3% | 2.3% | 2.6% | 3.3% | 1.5% | 2.7% | 3.8% | 3.7% | 5%

Table 2:All-Island Yearly Breakdown @find DispatchDownLevelsinto Constraints and Curtailments

Individual breakdowns for Ireland and N. Ireland can be found in the Appendix

4.1 Curtailment

Curtailment refers to the dispatchdown of wind / solar for systemwide reasons. There
are different types of system security limits that necessitate curtailment:

1. System stability requirements (synchronous inertia, dynamic and transient
stability) ,

2. Operating reserve requirements, including negative reserve

3. Voltagecontrol requirements,

4. System NonSynchronous Penetration (SNSP) limit .

In order to securely operate the system these limits result inminimum generation
requirements on the conventional (synchronous) generation portfolioThe implementation
of these secuity limits is described in detail in the Operational Constraints Update paper.
This document is published? on the EirGrid Group website.

SNSPis a system security metric that has been established from the results of th2S3
programme. These studiesnitially identified 50% as the maximum permissible level.Due
to works undertaken by the TSOs under the DS3 programméhe SNSP level was
reassessed andhe limit was raised from50% to 55% in March 2016, therto 60% in March
2017, andto 65% in April 2018.

10 A more accurate methodology for calculating wind dispatch down was implemented from 2016. Figures
from previous years are best estimates.

11 SNSP is the ratio of noisynchronous generation (wind and HVDC imports) to demand plus HVDC exports
12 hitp://www.eirgridgroup.com/library/index.xml
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The above limits can reduce the ability to accommodate windnd solar generation,
particularly during lower demand periods.

The impact of curtailment can be seen iffigure 5, which shows the total annual alisland
dispatch-down of energy by hour of dg. There are more curtailmentsin the night hours
(11pm to 7am) when compared toconstraints because the demand is lower (Figuré is
essentially the mirror image of the demand curve).

All Island Wind Constraint and Curtailment
Volumes by Hour of Day

160
140 ¥ Curtailments (SNSP) _
A
120 > Z / /_Z O Curtailments (HiFreq/MinGen)
Z Z - 7 % B Constraints
100 -_Z_é_ - H O _Z

GWh

o
Q
S
S

Figure5: All-island breakdown of wind cotraints andcurtailments in 202@®y hour of day

Due to the nature of solayconstraints and curtailments are experienced during daylight
hours with the highest level of dispatch down between 10amnand 4pm as shown in Figure
18 in the Appendix

4.2 Constraints
The dispatchdown of wind for network reasons is referred to asa constraint.

Constraint of wind and solarcan occur fortwo main reasons:
1 more wind generation than the localised carrying capacity of the networkor

1 during outages for maintenance, upgrade works or faults.

In order to reinforce the network to facilitate more wind and solargeneration, a number of
major capital works projects are scheduled during the transmission outage season each
year. Theseoutagesmay reduce therenewable generation capacity of thenetwork for the
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duration of any works. In the short term, this leads to a rise in the levels of constraint in
these areas. However, in the long term, this reinforcement of the network increases its
capeacity. Thisenablesthe accommodation of moregeneration in that area.

The level of all-island dispatch-down attributable to constraints (rather than curtailment)
was 6.2% in 2020.This was due partly to an increase in installed wind generation but more
significantly due to the transmission outages in2020. Many of these outages wereto
facilitate the upgrading and upratng of the transmission systemThe TSOs make every
effort to limit the number and duration of outages that will impact on dispatch down of
renewable generation as far as practical.

However, it is possible to experience constraints on the transmission system durinigtact
conditions when there is more renewable generation aailable than the localised carrying
capacity of the network.

4.3  Wind DispatchDown by Region

The areas with the highest levelsof wind dispatch-down (constraints and curtailment) in
2020 were Northern Ireland, the West, North West and South West of Ireland (Figure 6).
Thefollowing are the main factors forhigh wind dispatch-down in these regions:

Northern Ireland:

In general, wind constraints are trending upwardsin Northern Ireland due to the amount

of wind on the Northern Ireland systemrelative to its size. At times there is no option but

to constrain wind (and solar) if all the online conventional units are at minimum
generation, while also managing the potential loss of the tiine. The loss of the tieline is

flagged as aNorthern Ireland constraint as opposed to curtailment as it does not affect

xET A ET ) OAl AT Anh EB8A8 E OAdadicted icdndirdirit group Wa® E A O1
implemented as a change to the wind dispatch tool in Northern Ireland in December 2019

that enabled theTSO to select all wind and solar farms as a single constraint group. Prior to
establishing this group dispatch down for the loss of tidine may have beenlabelled as
curtailment on some occasions.

From a Northern Ireland perspective, therewill always be occasions throughout the year
when outages required to maintain the network can increase constraintdn 2020 there
were no significant outages beyond what would be expecteshch year

Ireland:

In recent years significant capital works have been undertaken to upgrade the
transmission system to allow more wind generation to be exported from wind farms on the
system particularly in the North West andSouthWest regions of Ireland.These areas have
previously experienced the greatest level of restrictions for the export of windEvery year
a range of planned transmissionoutages are undertaken which at times will increase
constraints. Increasing and in particular during 2@®0 complex operational swiching has
been performed to maximise renewable output wherever possible across the transmission
system.
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Region/lurisdiction Dispatch Down Percentages in 2020
Controllable Wind Only

111.0%|  |7.3%|  [155%| [10.2%|  [12.8%| [13.1%| [12.4%| [15.5%|  [13.1%]
15%
6.6% 2.6%
4.7% =070
10% — — - —— 55% — s — 6%
6.9%
7.0%
5% | . - . - - - - -
8.9%
7.2% 7.3% 8.4% 6.6% 6.9% 6.7%
4.2% o
0% T 0.0"0 T T T T
MID NE NW SE sw w IE NI Al
17 WF 7 WF 1SWF  18WF  S7TWF  35WF  149WF  SIWF 200 WF

514 MW 143 MW 343 MW 320MW  1519MW 867 MW 3706 MW 1017 MW 4723 MW
Number of Controllable Windfarms per Region (WF) and their Installed Capacities (MW)

‘ Constraints Curtailments [ Total Dispatch Down ‘

Figure6: Regiondlurisdictional ControllablgVind DispatchkDown Percentages in 2020

Notes:

1 Installed capacities are indicative end of year figures and do not reflectapacity changes
throughout the year.

1 This chart reflects the dispatch down levels and breakdowns for controllable windfarms only
which are different from the levelsfor all windfarms quoted elsewhere in this report.

5  Mitigation Measures

5.1 Operational Policy and the DS3 Programme

The fundamental issueg, that give ’ris’e to curtgilr\nenare, oytlingd,in Sect,ioAn 4.1. Some of
these issuesare beingAAAOAOOAA AU %EDelvedifigla Séclrd Sustdinabled
Electricity System (DS3) programmés.

This is a multrstakeholder, multi-year programme of work designed specifically to
securely and efficiently increase the capability of the power systenfhe DS3 programme
was formally launched in August 2011 and is designed to facilitate increased levels of
renewables penetration in order to meet public policy objectives. However, the success of
the programme depends on appropriate and positive engagemenrom all industry
stakeholders. This includes conventional and renewable generators, the regulatory
authorities, transmission system operators and distribution system operators in both
Ireland and Northern Ireland.

13 http://www.eirgridgroup.com/how__-the-grid-works/ds3 -programme/
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There are operational policy studieswhich have been completd with the aim to minimise
curtailment. These studies were followed by trials, which are either ongoing or have been
completed.

SNSP (System Nefynchronous Penetration) is the sum of noisynchronous generation
(such as wind, sola and HVDC imports) as a percentage of total demand and exports.
When the SNSP limit is raised, a trial period takes place before it becomes permanent.
During the trial period, the system is operated at this increased SNSP limit excegfiring
adversesystem events or during system testing.

The SNSRevel was increasedo 65% on a permanent basis in April 2018.

The EWIC export limit is 500 MW, but the Moyle export limit is dependent on system
conditions in Scotland and can change dailyThe firm export capacity on Moylewas 80
MW, butfrom 1st December 2020this was increased tc250MW. The positive impact of this
change can be seen in the monthly breakdown.

While Covid19 has had an adverse impact on renewable dispatch down for 2020,Grid
and SONITSOsn 2021 are commencing
1 A trial to increase SNSPabove 65%which will allow more renewables onto the all island
power system It is expected by the time of the next annual report, the TSOs will be
operating at 75% SNSP A Negative Reserve trial to reduce the volume of MW held on
conventional generationand hence increase the volume of MW fromenewable sources
1 Implementation of large scale batteries on the power systetim Ireland and N. teland.

5.2  Operational Policy Interconnector Countertrading®

At the introduction of ISEM (October 2018), countertrading capability for priority dispatch
purposes was not actively used by the TSOs in order to let the new market bied The
flows on the East West Interconnector and Moyle are dren by price differentials between
GB and the atisland system, and the consensus was that the market would get the flows
correct i.e. high wind conditions (with corresponding low market prices in ISEM) generally
would lead to high exports on the Interconmctors, and viceversa.

While this has proven to be the case, there remained occasions when countertrading could
have been used to reduce curtailment of priority dispatch generation in SEM. In Q3 2019
the TSOs did reintroduce the policy of countertraaig for priority dispatch purposes in
order to reduce curtailment in SEM.

The approach to countertrading was different to that pre 4SEM given the changes to
market design and the introduction of the principle of trades being coordinated (i.e.
O A C OWith ihé ather TSO (i.e. National Grid).

14 http://www.eirgridgroup.com/site -files/library/EirGrid/InformationNoteExtensionofTSOcounter -
tradingfacilitiesforDBCmanagementpdf
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Following the receipt of firm interconnector schedules in the ISEM market at intraday 1
and intraday 2 gate closures, trading can be attempted by the TSOs during these market
firm periods as per the schedule outlied below;

Publication Delivery Period Delivery Period Market Firm

Auction Time Start End Until
) ) ) 23:00 on D1
DAM 11:54 on D1 23:00 on D1 23:00on D (no change)
IDA1 18:10 on D1 23:00 on D1 23:00on D 11:00 on D
IDA2 08:40 on D 11:00 on D 23:00 onD 23:00on D

Countertrading on Interconnectors can be facilitated directlypetween TSOs (EirGrid/SONI
and National Grid)or through a third party in the wholesale electricity market in Great
Britain. Trading in order to minimise the dispatch down ofpriority generation is done via
the co-ordinated third party trading process.

Given that all ceordinated third party countertrades must also be agreed between the
TSOs, on occasions it has not been possible to countertrade due to similar congestion issues
arising in GB.

5.3 Controllability of Wind and SolaitGenerators

Wind and solar farm controllability is the ability of the TSO control centres to dispatch a
wind/solar farmé O 1T O OB OO O1 A 0Ob A AvndefarAs (ledady vindsfarms5 T AT 1
connected before April 2005) are dispatched directly by opening circuit breakrs. This

results in full disconnection rather than a gradual dispatckdown. Controllability enables

fairness of dispatchdown between wind farms on a prerata basis. To ensure increasing

and appropriate levels of controllability, EirGrid and SONI haveosight, where possible, to
standardise testing procedures and rigorously enforce controllability requirements on all

wind farms.
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Appendix A¢ Detailed Results

The following charts provide a breakdown of the windand solardispatch-down categories
both in volumes and in percentage of available energy.

More detailed monthly and regional figures are available in our final quarterly wincand
solar dispatch-down reports for 2020. Our quarterly report user guide provides a detailed
description of the dispatch-down categories and the methodology used. Both the quarterly
report and the user guide are available on our website:
http://www.eirgridgroup.com/how__-the-grid-works/renewables/
http://www.soni.ltd.uk/how -the-grid-works/renewables/

Reason Codes

This is a list of all the reason ades used when constraining and curtailing windand solar.

1 Transmission (TSO) Constraintstsed to resolve a local network issue.

1 Testing (TSO):Used when windsolar farm testing is carried out by the TSO, e.g. for
commissioning and monitoring.

1 Curtailments:

o High Frequency/Minimum generation: Used when attemptng to alleviate an
emergency high frequency event or in order to facilitate the minimum level of
conventional generation on the system to satisfy reserve requirements, priority
dispatch or to provide ramping capabilities.

0 SNSP IssudJsed to reduce the Sstem Non-Synchronous Penetration.

o0 ROCOF/Inertia:Used when the Rate of Change of Frequency (ROCOF) value for
the loss of the largest single infeed is unacceptably high and wifsdlar must be
dispatched down as a result or when the system inertia is too\a

1 Other Reductions:

o DSODNO Constraints: Used when a dispatch is carried out as a resultf a
request from the Distribution System Operator or the Distribution Network
Operator.

o Developer OutageUsed when a windsolar farm must reduce output mainly to
carry out software upgrades.

o Developer Testing: Used when testing is carried out by a wintolar farm
developer.
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All-IslandWind

Breakdown of Wind Constraints and Curtailments All Island
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Figure7: Monthly breakdown of alisland wind costraints and curtailments in 2020

All Island Total SNSP
2020 Generation TSO Issue
13,767,786 Constraints 324,796
87.3% 978,595 2.1%
6.2%
Total TSO ROCOF/
Available .| Dispatch - | Curtailments - Inertia
Energy v Down “| 929,869 - 1,945
15,769,310 1,908,610 5.9% 0.0%
12.1%
Energy Testing High Freq /
Breakdown Other 147 Min Gen
Volume (MWh Reductions 0.0% 603,129
Percentage (%) 10,654 3.8%
0.1%

Other reductions include DSO constraints, developer outage and developer testing.
Certain types of reductions are outside of the control of the TSO and are not logged.
CKSNBEFT2NBzZ ! GFLAtlrofS 9ySNHe r DSYSNIaGAz2y b

Figure8: Graphical representation of alland winddispatchdown categories in 2020
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Ireland Wind

Breakdown of Wind Constraints and Curtailments in Ireland

250 18%
- 16%

200 //\\ = 14%
= 12%
150 /] \ P ﬂ

A ariad it

Constraint & Curtailment Volumes {GWh)
Total Wind Dispatch Down Percentage

= 8%
100 -

- 6%
50 4 = 4%
- 2%
0 - - 0%

= =] e = = = = =] o + = =

7] (3} o o 3 5 ) & ] O

= fing S =T s 3 - <( wn (@] = o

2020

[ Constraints == Curtailments (HiFreq/MinGen) Curtailments (SNSP) == Dispatch Down Percentage

Figure9: Monthly breakdown of the main wind dispatalown categories in Itand in 2020

Ireland Total SNSP
2020 Generation TSO Issue
11,138,163 Constraints 232,689
88.0% 772,956 1.8%
6.1%
Total TSO ROCOF/
Available Dispatch - | Curtailments - Inertia
Energy | Down “| 674,701 | 1,027
12,656,376 1,447,803 5.3% 0.0%
11.4%
Energy Testing High Freq /
Breakdown Other 146 Min Gen
Volume (MWh Reductions 0.0% 440,985
Percentage (%) 4,033 3.5%
0.0%

Other reductions include DSO constraints, developer outage and developer testing.
Certain types of reductions are outside of the control of the TSO and are not logged.
CKSNBT2NBz ! @FAftlFo6fS 9ySNHe r DSYSNIGAZ2Y b

FigurelO: Graphical representation of windispatchdown categoriesn Ireland in 2020
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Northern IrelandWind

Breakdown of Wind Constraints and Curtailments in Northern Ireland
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= Constraints == Curtailments (HiFreq/MinGen) = EZZZa Curtailments (SNSP) === Dispatch Down Percentage

Figurell: Monthly breakdown of wind dispatetiown categries in Northern Ireland in 2020

Northern Ireland Total SNSP
2020 Generation TSO Issue
2,629,623 Constraints 92,107
84.5% 205,639 3.0%

6.6%

Total TSO ROCOF/
Available Dispatch | Curtailmentd - Inertia
Energy | Down “| 255,168 - 917
3,112,934 460,807 8.2% 0.0%

14.8%
Energy Testing High Freq /
Breakdown Other 0 Min Gen
Volume (MWh Reductions 0.0% 162,144
Percentage (%) 6,621 5.2%
0.2%

Other reductions include DSO constraints, developer outage and developer testing.
Certain types of reductions are outside of the control of the TSO and are not logged.
CKSNBFT2NBx ! @FAflofS 9ySNHe rf DSYySNridAz2y b

Figurel2: Graphical representation of Northern Irelamdnd dispatchdown categories in 2020
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Northern IrelandSolar

Breakdown of Solar Constraints and Curtailments in Northern Ireland
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Figurel3: Monthly breakdown ofolardispatchdown categries in Northern Ireland in 2020

Northern Ireland

Solar
2020

Total
Available

-

Energy
138,294

Solar Energy
Breakdown
Volume (MWh
Percentage (%)

Total SNSP
Generation TSO Issue
128,852 Constraints 1,262
93.2% 5,883 0.9%
4.3%
TSO ROCOF/
Dispatch - | Curtailmentg - Inertia
Down | 2,809 - 0
8,692 2.0% 0.0%
6.3%
Testing High Freq /
Other 0 Min Gen
Reductions 0.0% 1,547
160 1.1%
0.1%

Other reductions include DSO constraints, developer outage and developer testing.
Certain types of reductions are outside of the control of the TSO and are not logged.
DSYSNI} A2y b

¢ KSNBEFT2NBZ

'@ AftloftS 9ySNBEHeE Tt

Figure X: Graphical representation ddorthern Ireland soladispatchdown categories in 2020
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Wind Dispatch Down Percentages and Breakdown per Reg@ontrollable Windfarms only)
Curtailments + Constraints + Testing = 100% of Dispatch Down (Testing very small % - not shown in table)
Controllable Wind
By Region 2017 2018 2019 2020
Cap (M Qtrl Qtr4 Qtrl | Qw2 | Qu3 | Qtr4 | 2017 | Qtrl | Qtr2 | Qtr3 2018 | Q1 | Qtr2 | Q3 | Qtr4 | 2019 Qtr3 | Qtr4
MID 514| 1.3% 1.8% 27% | 4.0% | 42% | 54% | 4.1% | 4.9% | 54% | 2.7% 4.8% | 52% | 4.6% | 4.9% | 6.8% | 5.5% 7.4% | 10.9%)
Constraints 0.0% 0.0% 0.0% | 0.3% | 1.0% | 1.7% | 0.8% | 1.3% | 0.1% | 0.8% 0.6% | 0.2% | 0.9% | 2.4% | 3.5% | 1.8% 4.5% | 6.3%
Curtailments 1.3% 1.7% 2.7% | 3.7% | 3.1% | 3.7% | 3.3% | 3.6% | 53% | 1.9% 4.2% | 5.1% | 3.7% | 2.4% | 3.3% | 3.7% 2.9% | 4.6%
NE 143| 0.9% 2.1% 27% | 26% | 2.7% | 47%| 3.3% | 3.2% | 5.3% | 2.7% 4.1% | 5.0% | 41% | 2.6% | 4.8% | 4.3% 3.2% | 5.6%
Constraints 0.0% 0.0% 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.1% 0.0% 0.0% | 0.2% | 0.2% | 0.1% ] 0.0% | 0.0% | 0.0% | 0.2%
Curtailments 0.9% 2.1% 2.7% | 2.6% | 2.7% | 4.7% | 3.3% | 3.2% | 5.3% | 2.6% 4.1% 4.1% | 2.4% | 4.6% | 4.2% | 9.2% | 9.8% | 3.2% | 5.4%
NW 343| 2.8% 2.9% 5.0% | 51% | 6.9% | 4.9% | 4.9% | 9.4% [11.1 9.4% 13.7%| 7.5% | 9.8% | 13.9%)| 18.0%| 17.5%| 14.7%
Constraints 1.3% 1.2% 1.5% | 22% | 2.2% | 1.7% | 0.7% | 3.3% | 9.4% 5.2% 11.7%| 2.9% | 5.6% 16.0%| 9.2%
Curtailments 1.5% 1.6 3.4% | 2.9% % | 3.2% | 4.2% | 6.0% | 1.7% 4.2 4.1% | 2.0% | 4.6% | 4.2% % 1.5% | 5.6%
SE 320| 2.4% 1.8% 25%| 32% | 3.1% 3.4% | 4.0% | 5.9% | 2.6% 4.4% 3.5% | 29% | 4.0% | 3.9% | 9.9% | 15.5%| 11.2%| 6.9%
Constraints 0.0% 0.0% 0.0% | 0.0% | 0.1% 0.0% | 0.0% | 0.0% [ 0.4% 0.1% 0.0% | 0.2% | 0.6% | 0.2% | 0.9% | 5.0% | 8.8% | 1.5%
Curtailments 2.4% 1.8% 2.5% | 3.2% | 3.0% 3.4% | 4.0% | 5.9% | 2.2% 4.4% 3.5% | 2.7% | 3.4% | 3.6% | 9.0% | 10.4%| 2.4% | 5.4%
SW 1,519| 6.2% 2.9% 3.0%| 53% | 3.8% 4.2% | 3.1% | 8.7% | 3.1% 5.6% 8.6% | 82% | 8.5% | 8.7% | 12.3%)| 13.5%| 9.7% | 14.7%| 12.8%
Constraints 4.7% 1.3% 0.7% | 2.6% | 1.2% 1.3% | 0.3% | 5.3% [ 1.8%| 2.8% | 2.3% 5.6%| 6.1% | 5.6% | 5.7% | 3.8% | 7.2% | 7.3% | 11.0%| 7.3%
Curtailments 1.5% 1.6% 2.3% | 2.6% | 2.6% 2.8%| 2.8% | 3.4% | 1.2%[ 4.5% | 3.2% 3.0% | 2.1% | 2.9% ] 3.0%| 85% | 6.3% | 2.5% | 3.7% | 5.5%
W 867| 2.0% 2.5% 21%| 31% | 6.7% 4.8% | 3.3% | 7.2% | 4.0%| 6.6% | 5.3% 7.6% | 10.9%| 7.4% | 7.8% | 10.7%)| 14.4%| 11.6%| 15.9%| 13.1%
Constraints 0.2% 0.5% 0.2% | 0.3% | 4.4% 2.0%] 0.2% | 2.4% | 2.1%[ 2.0% | 1.6% 3.7% | 9.3% | 4.3% | 4.6% 8.5% | 9.9% | 11.8%| 8.4%
Curtailments 1.8% | 0.9% | 4.0% | 2.1% 1.9% | 2.8% | 2.3% 2.8% | 3.2% | 4.7% | 1.9%( 4.6% | 3.7% 3.8% | 1.7% | 3.0% | 3.2% | 6.2% | 59% | 1.7% | 4.1% ] 4.7%
Controllable Wind Totals:
IE 3,706| 3.7% | 1.4% 2.5% 27% | 43% | 45% | 5.6% | 42% | 3.7% | 7.5% | 4.0%| 7.2% | 5.6% | 7.5% | 7.2% 7.3% | 7.5% 14.0%| 10.5%| 13.5%| 12.4%
Constraints 2.2% | 0.9% 0.7% 0.4% | 1.2% | 1.8% | 1.5% | 1.2% | 0.4% | 2.9% | 2.4%| 2.4% | 1.9% | 3.2% | 3.7% 4.1% | 4.1% 6.6% | 8.2% | 9.1% | 6.6%
Curtailments 1.6% | 0.5% 1.7% 2.3% | 3.0% | 2.7% | 4.0% | 3.0% | 3.3% | 4.6% [ 1.7%| 4.7% | 3.7% | 4.3% | 3.5% 3.3% | 3.4% 7.4% | 2.3% | 4.3% | 5.8%
NI 1,017| 2.8% | 0.9% 3.3% 2.6% | 45% | 43% | 8.7% | 5.3% | 5.3% | 13.8%| 9.0%| 12.6%| 10.0%| 11.6%)| 10.1%| 11.6%| 11.7%| 11.3% 23.9%| 12.2%| 12.2%| 15.5%
Constraints 0.0% | 0.3% 1.6% 0.2% | 1.3% | 2.0% | 3.8% | 2.0%| 1.0% | 2.5% | 6.6%| 6.5% | 4.3% 3.4% 6.3% | 5.0% 13.3%| 8.6% | 5.3% | 6.9%
Curtailments 2.7% | 0.6% 1.7% 2.4% | 3.2% | 2.3% | 4.8% | 3.3% | 4.3% | 11.3%| 2.4%]| 6.0% | 5.7% 6.7% 5.4% ] 6.3% 10.6%| 3.6% | 6.9% | 8.6%
Al 4,723| 3.5% | 1.3% 2.6% 27% | 43% | 45% | 6.3% | 45% | 4.1% | 8.9% | 5.3%| 8.5% | 6.7% 7.8% 8.2% | 8.3% 16.0%| 10.8%| 13.2%| 13.1%
Constraints 1.7%] 0.8% 0.9% (| 6o | 1.9% [ 2.1% | 1.4% | 0.6% | 2.8% | 3.4%| 3.4% | 2.5% 3.6% 4.5% | 4.3% 7.9% | 83% | 8.4%| 6.7%
Curtailments 1.8% | 0.5% 7Y 1.7% 2.3% | 3.0% | 2.6% | 4.2% | 3.1% | 3.5% | 6.1% | 1.9%( 5.1% | 4.2% 4.1% 3.7% | 4.0% 8.0% | 2.5% | 4.8% | 6.4%
All Wind (Controllable + Non-Controllable) Totals
IE 33% | 1.2% 2.1% 2.3% | 3.1% | 3.9% | 4.9% | 3.7% | 3.3% | 6.6% | 3.6%| 6.4% | 5.0% 6.6% | 7.3% | 6.9% | 6.9% 12.7%] 9.8% | 12.3%] 11.4%)
Constraints 1.9% | 0.8% 0.6% 0.4% | 1.1% | 1.6% | 1.3% | 1.0%] 0.4% | 2.6% [ 2.1%] 2.2% | 1.7% 3.4% | 5.3% | 3.8% | 3.8% 6.0% | 7.7% | 8.3% | 6.1%
Curtailments 1.4% | 0.4% 1.5% 2.0% | 2.6% | 2.3% | 3.6% | 2.6% | 2.9% | 4.1% | 1.5%| 4.2% | 3.3% 3.2% | 1.9% | 3.1%| 3.1% 6.7% | 2.1% | 3.9% | 5.3%
NI 2.7% | 0.9% 3.0% 24% | 42% | 3.9% | 8.5% | 5.0% | 4.9% | 13.0%| 8.7%)| 11.7%| 9.4% 9.4% | 11.0%)| 11.1%| 10.7% 22.7%| 11.6%| 11.6%| 14.8%
Constraints 0.0% | 0.3% 1.5% 02% | 1.3% | 1.8% 19%]| 1.0% | 2.3% | 6.4%( 6.1% | 4.0% 3.2% 5.9%| 4.7% 12.6%| 8.2% | 5.0% | 6.6%
Curtailments 2.7% | 0.6% 1.5% 2.2% ] 3.0% | 2.1% 3.1% | 4.0% | 10.7% b| 5.6% | 5.4% 6.2% 5.2% | 6.0% 0] 10.1%| 3.4% | 6.6% | 8.2%
Al 32% | 1.2% 2.3% 24% | 3.8% | 3.9% | 57% | 4.0% | 3.6% | 8.0% | 4.8%| 7.7% | 6.0% 7.2% 78% | 7.7% 14.6%| 10.2%| 12.2%| 12.1%
Constraints 1.6% ] 0.7% 0.8% 0. 11% ] 1.6% | 1.9% | 1.2% | 0.5% | 2.5% [ 3.1%)| 3.1% | 2.2% 3.4% . 4.3% | 4.0% 7.3% | 7.8% | 7.7% | 6.2%
Curtailments 1.6% | 0.5% 1.5% | 1.6 2.0% | 2.7% | 2.3% | 3.8% | 2.7% | 3.1% | 55% | 1.7%| 4.6% | 3.8% | 4. 3.8% | 2.6% | 3.5% | 3.7% | 8.3% | 7.3% | 2.4% | 4.4% | 5.9%

Table 4 Historicalbreakdown ofwind dispatch down perce'ntages' by region and jurisdiction

2020
Jan | Feb | Mar | Qtrd [ Apr | May | Jun | Qtr2 Jul Aug | Sep | Qtr3 | Oct { Nov | Dec | Qtr4 0740)
Dispatch Down 9.8% | 13.4%| 11.4%| 11.7%)| 11.8%; 13.9%] 17.5%| 14.6%| 9.8% | 11.9%; 9.0% | 10.2%| 13.6%; 13.3% 9.7% | 12.2%)| 12.1%)
Al [Constraints 2.2%| 3.2%| 5.0%| 3.4%| 3.7% | 8.0% | 9.2%| 7.3%| 7.2% | 9.1% | 7.3%| 7.8%| 9.8%} 7.5% | 5.9%| 7.7%| 6.2%
Curtailments 7.6% | 10.2%] 6.5% | 8.3%| 8.1% | 5.9% | 8.2%| 7.3%| 2.7% | 2.8% | 1.7%| 2.4%| 3.8% 5.8% | 3.8%| 4.4%| 5.9%
o Dispatch Down 9.0% | 12.3% 10.7%| 10.9%]| 9.0% | 12.6%] 15.4%| 12.7%| 9.2% i 11.4% 9.0% | 9.8% | 13.9% 13.4%; 9.7% | 12.3%)]| 11.4%
E |E |Constraints 1.9%} 3.3% | 4.5%]| 3.3%| 2.5% 7.4% | 7.1%| 6.0%| 7.0%: 8.7%: 7.5%| 7.7%] 10.9% 8.1%: 6.1%| 8.3%| 6.1%
; Curtailments 7.1% | 9.0% | 6.2%| 7.6%| 6.5% | 5.2% | 8.4%| 6.7%| 2.3%; 2.7% | 1.5%| 2.1%| 3.0%; 5.3% | 3.6%| 3.9%| 5.3%
Dispatch Down 12.3%; 17.4% 14.5%| 14.9%| 21.8%; 19.8%; 26.2%]| 22.7%| 12.4%; 14.4%; 9.0% | 11.6%| 12.4%; 12.8%; 9.8% | 11.6%| 14.8%
NI Constraints 3.2%} 2.8% | 7.0%| 4.1%| 7.9% | 10.8%]| 18.5%| 12.6%| 8.0% | 10.9%] 6.6% | 8.2% | 4.9% | 4.9% | 5.3%| 5.0%| 6.6%
Curtailments 9.1% | 14.6%; 7.5% | 10.8%]| 13.9%; 9.0% | 7.7%| 10.1%| 4.4%  3.6% | 2.4%| 3.4%| 7.5%; 8.0%  4.5%| 6.6% | 8.2%
a Dispatch Down 1.5% | 13.8%; 8.0% | 8.8% | 9.9%; 6.7% | 7.8%| 8.1%| 3.6% : 0.6% | 5.5%| 3.2%| 5.3% : 3.0% | 1.5%| 4.1%| 6.3%
6 NI Constraints 0.3% | 4.8% | 3.4%| 3.4%| 6.4% | 4.8%| 6.6%| 5.9%| 3.2%: 0.6% | 5.4%| 3.0%| 3.7%: 0.5%; 0.6%| 2.4%| 4.3%
n Curtailments 1.2%; 9.0% | 4.6%| 5.4%| 3.5% 1.9% | 1.2%| 2.2%| 0.4%: 0.1%; 0.1%| 0.2%| 1.5%: 2.5% 0.9%| 1.7%| 2.0%

Table 5 Wind and solar monthly dispatch downneentages and breakdowns in 2020
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AppendixB ¢ Wind and SolaDispatch Down by Hour of Day

All Island Wind Constraint and Curtailment
Volumes by Hour of Day
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Figurel5s: All-Island breakdown of wind cotraints and curtailments in 2020y hour of day

Ireland Wind Constraint and Curtailment
Volumes by Hour of Day
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Figurel6: Breakdown of wind cortsaints and curtailments In Irahd in 2020y hour of day
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Northern Ireland Wind Constraint and Curtailment
Volumes by Hour of Day
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Figurel7: Breakdown of wind cortsaints and curtailments in Nih 2020by hour of day

Northern Ireland Solar Constraint and Curtailment
Volumes by Hour of Day
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Figurel8: Breakdown of solacongraints and curtailments in NI in 202§ hour of day
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Figurel9: All-Island Monthy Wind Capacity Famts in 2020
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Figure20: IrelandMonthly Wind Capacity Factors in 2020
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Figure21: Northern IrelandMonthly Wind Capacity Factors in 2020
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Figure22: Northern IrelandMonthly Solar Capacity Factors in 2020
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AppendixCg¢ Transmission System Map

Figure 23 Transmission SysteMap
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