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Chair: Eoin Kennedy Ag e n d a-
Y N

Introduction & Welcome 11:00

Member Presentation — Nodal Controller 11:10

Wind Stats 2021 11:20

Our future plans for the Grid Codes in Ireland and Northern Ireland 11:25
DS3 Programme Updates 11:35
DS3 Programme Close Out Plan 11:45
Security of Supply 11:55
Member Presentation - National Network Local Connections (NN-LC) 12.05
SOEF Update 12.20

AOB 12:30

Eoin Kennedy, EirGrid (10 min)
Tony Hearne, ESBN (10 min)
Emma Fagan, EirGrid (5 min)

Eoin Kennedy, EirGrid (10 min)
Emma Fagan, EirGrid (10 min)
Emma Fagan, EirGrid (10 min)

Diarmaid Gillespie, EirGrid (10 min)
Ellen Diskin, ESBN (15 min)
Ciaran Rabbitt, EirGrid (10 min)

All (10 min)
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Previous Actions

TSOs to present on our future plans for the Grid Codes in Ireland and

Northern Ireland at the next DS3 Advisory Council meeting. TS0s
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e NETWORKS

ESB Networks
Nodal Controller update

DS3 Advisory Council 15t October 2021

Tony Hearne DSO-TSO Interface Manager




Presentation Outline NETWORKS

* Refresher — what is a Nodal Controller again?
« Update on progress

* Next steps

5 esbnetworks




» Refresher — what is a Nodal Controller again?

z
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What is a Nodal Controller? NETWORKS

Concept:

» To allow certain categories of larger distribution
connected windfarms to contribute to the provision of
reactive power support / voltage control to the
transmission System

Q/n /e /o fofm ) L]

But

* Does so in a manner that keeps all distribution voltages
and currents within operational limits

» Decision to trial at Cauteen cluster in Tipperary




How does it work?

NETWORKS

Transmission

TSO-DSO
Interface

Algorithm
/ Logic

NS

Windfarm 1

8 esbnetworks.i

Windfarm 2

Windfarm 3




What does it look like? - 1

p

NETWORKS

-DSO Master RTU
*OLTC panel

9 esbnetworks.



What does it look like? - 2 ) NETWORKS
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Update on Progress
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Update on progress — Cauteen Trial

NETWORKS

* Long journey to develop concept, move to design, build and install on
sites

« Testing and Commissioning complete

« Three month soak test of operation from NCC started in November
2020

* Had to be suspended after a WF trip

*  Resumption delayed due to;

1. Investigation of causes of trip and putting in place of mitigations

2. Covid restricting access to Control Centres

* Trial now resumed in October 2021

12
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Nodal Controller in Operation - 1 @ NETWORKS
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Participating WFs absorbing MVArs to decrease 110kV voltage



Nodal Controller in Operation - 2
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Participating WFs supplying MVArs to increase 110kV voltage



Update on progress — Topology 2 Reactive Power testing NETWORKS

C 11.1 Reactive Power Control (AVR Mode) - Overview
KV %
Vref B |
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Next Steps
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Next S’[epS NETWORKS

* Complete NCC soak test trial

« Joint ESBN-EirGrid close-out report on trial to
CRU

P
®

STYS

Thereatfter:

S

<,

* Broader ESBN-EirGrid-CRU discussion on :
options for wider roll-out, allocation of costs, —_— —_—
SSRP etc.

» Socialisation of outcomes to Industry

* Further engagement/consultation

17 esbnetworks.




If this solution [or a variant] is adopted NETWORKS

Layer 3: Steady State Reactive Power

Existing Topology 2 WF clusters
[SSRP] Procurement <

will need to make informed
decision based on

* Spectrum of costs of Layer 2: Nodal Controller

implementation of NC layer

* Any potential remuneration
from SSRP

Layer 1: Distribution Code compliance / TestingvaO/J,

18 esbnetwc




Apart from that it's all very straightforward....

Questions

h A
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All Island 2021 Summary

Average wind generation of 1,208 MW across January to September 2021.

At times, wind generation provided up to 95% of All Island demand with the maximum output of
4,472 MW (15 min average) and 4,489 MW (1 min average) in February 2021.

The Power System was operated between 25% and 50% SNSP for 45% of the time, and above
50% SNSP for 20% of the time.

NB: Data is based on average quarter-hourly SCADA data
http://www.eirgridgroup.com/site-files/library/EirGrid/System-and-
Renewable-Data-Summary-Report.xlsx

EIRGRID
GROUP
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http://www.eirgridgroup.com/site-files/library/EirGrid/System-and-Renewable-Data-Summary-Report.xlsx

Grid Codes
Future Planhsg

EolnNentedy
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Development of Grid Codes: Need

Need identified to focus on strategic development of Grid Codes
This is due to the introduction of new technologies and the evolving role of existing
technologies
Some examples listed below
Existing/Evolving Technologies:
Demand Side participants
Large Energy Users
Battery Energy Storage Plants
New Technologies
Low Carbon Sources of Inertia

Hybrid Plants
Offshore Power Park Modules
Grid Forming Inverters

Dispatchable Demand EIRGRID
GROUP



Grid Code Strategic Development Group

24

EirGrid and SONI have initiated a new Grid Code Strategic Development Group

Internal initiative between Innovation & Planning and Operations to ensure coordinated
strategic development of the Grid Codes is prioritised and advanced

The group will progress Grid Code maodifications through the existing Grid Code Review
Panels

Role will include:
Gap analysis of Grid Code requirements for new / evolving technologies
Monitor and engage with developments in European Network Codes
Recommend modifications
Identify any interim measures

EIRGRID
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Grid Code Strategic Development Group:
External Engagement

Engagement with stakeholders on requirements for new technologies / evolutionary
change will take place through the existing frameworks of the GCRP and the DS3
Advisory Council (or its replacement)

Continued engagement with ESB Networks and NIE Networks on Distribution Codes
through existing channels

Engagement with ENTSO-E on European Network Codes

EIRGRID
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‘Updates.

Emma Fagan

EIRGRID
GROUP



27

System Service Procurement

Gate 5 contract execution 01 Oct 2021
S5 new agreements
15 amendments

Gate 6 will published on OJEU mid November for contact execution 01 April 2022.

EIRGRID
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Remaining Control Centre Tool Projects

Ramping Margin Tool — Enduring
Voltage Trajectory Tool

EIRGRID
GROUP
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Operational Implementation

75% SNSP trial analysis to date

Trial is ongoing and is due to close out end March 2022.

Interim trial analysis period: 15 April 2021 — 14 October 2021

Hours above 70% SNSP to date: 3 hours, 21 minutes

Maximum wind: 3,716 MW

High SNSP Operation

System Non-Synchronous Penetration (SNSP)
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RoCoF trial is ongoing. Due to close out March 2022.
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DS3 Milestone Plan October 2021

Solar Trial

Resid...Trial

QTP September 2019 Trial

CCT - Ramping - Enduring

RoCoF .5 - 1Hz/s Trial

~70% SNSP
Trial

75% SNSP Trial

[ SR UG U IR U —

b - et - -

|Z| VTT redesign and internal governance procedures

juawaindoid
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waisAs
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DS3 Close-out

Remaining items from DS3 milestone plan
RoCoF Trial
75% SNSP Trial
Voltage Trajectory Tool

Expected close out Spring 2022

Considering potential final close-out DS3 Advisory Council session:
To discuss workstream close out reports
To celebrate the success of the programme
To thank participants for many years of involvement

EIRGRID
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Future of the Advisory Council

We will expand the remit of the Advisory Council to cover the Networks, Markets and
Operations dimensions of Shaping Our Electricity Future

Membership of the Advisory Council will be widened
All existing members will be invited to join the new Advisory Council
Similar meeting frequency to today i.e. 3 times per year

Meetings likely to be longer to allow for appropriate presentation and discussion on a
broader range of topics; having split sessions is an option being considered

Many thanks for feedback to date; this continues to be welcome as we work to finalise
the arrangements

EIRGRID
GROUP



Diarmaid Gillespie

VAV S

EIRGRID
GROUP




NATIONAL NETW!
LOCAL CONNECTI
PROGRAMME




SE]=kESCENE

Why ESB Networks Natlonal Nétword‘“‘x

Local COnnectmns Programn%?f

% S
If’él.ands Emsmns




SEJkiAHESSCENE

Why ESB Networks National Network,
Local Connections Programme?

Irelands Emissions

(RN ”
Electricity [—l m
Generation
Agriculture
[N |
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SET THE S€ighiE

Transforming our Local Connections

Working as a community on our National Network

People Connections

ESB

Ll

Networks =]
(910 G4 |

. . . .
[— Market Connections

l@ems |

|

[— Operational Connections

@ NETWORKS

Physical
Connections

NATIONAL NETWORK, LOCAL CONNECTIONS PROGRAMME




COLLABORATION

How We Deliver: By listening to our people,
industry, customers and communities

PHASE 1: PHASE 2A:
High Level Design Piloting, in parallel with PHASE 2B: PHASE 3:
& Rollout Plan detailed design and builds. Full rollout & Scaling Building towards 2030

T
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Launch
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Launch, Consultation & Awareness Campaign

5x 2 hour roundtables

Shaped by research and
engagement to date.

The final voices shaping the
documents for publication.

Minister Eamonn Ryan fi
launching the programme.

Coherent platform
resedarch and enga.

Sharing insights, building
confidence, asking the cr
questions. K

w/b Sept 6th Sept 30th / Oct 1st
Stakeholder CRU Submissions
Round tables Public Launch




Google “National Network Local Connections” or go t

Public Consultation www.esbnetworks.ie/who-we-are/national-networl

EIRGRID

Third Bundle
(Oct 11th — 18th).

ﬂ NETWORKS



National Network, Local Connections Overview

Published September 30™, consultation closes November 19th
* Scenarios, facts and figures explaining why
* Our core question: pace and scale

2030 P man . e x
930 5k Defmand Importing or Exporting at Peak in 2030
Heat Pumps
8%
Electric
Vehicles —
28% Underlying
Demand
64%
2030 Valley Demand
Microgeneration __—
21% -
EFEZHR YPGB SEE S350 E5 2528
U B e
Valleyload £2£85°<%3 §332% =478 f885¢ ng’g"’ﬁ-g
§'§g a 5 E o
=z

NATIONAL NETWORK, LOCAL CONNECTIONS PROGRAMME
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Flexibility Multiyear Plan

NATIONAL NETWORK, LOCAL CORR IS PROGRAMME
S
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Local Network Visibility Multiyear Plan

Published September 30, consultation open until November 19th

AP P
Cur
nuthentic maps

EE_I I &’@3
& Duta Asalytics s vt =0

i o | | GO

into GIS
. . . . . . — .

How will we develop it?

Howwill we integrate this into the future?

. . - . . - - . . . . - . - . .

ESB\ NETWORKS NATIONAL NETWORK, LOCAL CONNECTIONS PROGRAMME
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OK, how want to go a
little deepet

a NETWORKS
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National Network, Local Connections Overview

Published October 8th, consultation closes November 19th
* Going beneath the surface on our scenarios, facts and figures
* Setting out how we developed them, and what they mean at a regional and local level.

EV Demand HP Demand Peak Demand yiils I’ Highest & Lowest
(s1) 3 e Regional Uptakes

n oGw
03Gw
Ls5Gw

o7
Underlying i Peak Wind
Demand & Solar
(s1)




Phased Flexibility Market Plan

Published October 11™ — 13" consultation open until November

5,000 \

4,500 E Resources connected Distributed
4,000

3,500

3,000

2,500 Non-Wind generators
4000 W Windgenerators - L | Local market
'g (for local Services)

at transmission level energy resources

1,500

1,000 W Flexible demand
500

0 I  Psvedemand

Q3 YEAR Q4 YEAR Q4 YEAR Q1 SERVICE Q2 SERVICE
AHEAD AHEAD AHEAD YEAR YEAR

Sign post Prequalification | |Request for Tender Contracts
locations and of providers and | |Tender for evaluation awarded

service needs assets prequalified
providers

ZONE A - NETWORK AREA WEST
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| OK, talk to me about the tech... P
L
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e ——— . .
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4x being-published today

« Operations Systems Roadmap

« Platforms-& Dashboards Readmap
« Data & Signhals Guidance

¢ TSO/DSO Multtyear Plan

NETWORKS NATIONAL NETWORK, LOCAL CONNECTIONS PROGRAMME
15




Signals & Data Exchange Roadmap

=S3

NETWORKS

Market
| NO. ESB NETWORKS CONDITIONS FOR DER PARTICIPATION YESINO
. a X2 .
1 The DER shall be connected to the network asset being supported ESB Networks will
Slgnal & Data verify that the electrical connection is sultable
] 1 1 Enterprise 2 Generators and storage looking to export to the network shall have a long-term parallel
EXChange Road ap I connection and be compliant with the requirements of EU RIG Network Code. EN 505491
3 Anbrinderte rsan and IEEE 1547-2018 and all relevant DER communications standards
to Requirements -
1 v 3 The DER shall have system capability to submit service availability
. - -
fOT‘ D E R |ntegrat10n - e BV "'.'::_‘: “ Reactive Power Service - DER shall be capable of operating in voltage droop control to
- Operation autornatically deliver changes in reactive power in response to system voltage changes
- h)
NATIONAL NETWORK, Ll d e i 5 Reactive Power Service - DER shall be able to change the voltage set-point of its voltage
LOCAL CONNECTIONS 1 ' ] ragregator droop control
P GRAM! 00 | Dnes Comten) Comtont
R povmRp— sy, 3 Station 6 Active Power Service - DER shall be able to change the voltage set-point of its voltage
ﬁ A . droop control.
§ : ) 4 Active Power Service - The DER shall be able to deliver and manage. upon ES8 Networks'
an w1 request. a net change in the import or a change in the export. as seen by the distnbution
network.
8 Active Power Service - The DER shall be able to declare a minimum running time This is
yet 10 be specifically defined
9 Provide Full Site-Specific Detadls - MPRN. MIC. MEC. monitoring and control capability &
= operational response capability
(G ‘-I'(:_v— '— i . 10 Provide tull details of Technology Spacific NER Charactarictics « & Storags Capacity
ot (MWh) for Battery.
T ! HV D MV LV Customer Premises
ESB NETWORKS AND
Voltage MW CUSTOMER/ AGG DER
1 Active Power Upper Limit ESB Networks DER Cust/ Agg  Maximum (kW) limit - To control
Operational output active power of the DER to
New Voltage Set Point New MW Set Point Reached Systems maintain within the appropriate limit
—_—
..
Tt aQ After Instruction 2 Active Power Lower Limit ESB Networks  DER Cust/ Agg  Minimum (kW) limit - To control
) ngﬂ Pointy _‘NF"’ MW Set Point issued Operational output active power of the DER to
Q Bef, Systems. maintain within the appropriate limit
o1 I
. ] 3 Reactive Power Upper Limit ESB Networks DER Cust/ Agg  Maximum (kVAr) limit - To control
Instruction it Time {secs) Operational output reactive power of the DER to
M- Systems maintain within the appropriate limit.
Lead MVAr Lag MVAr ¥ cabiod
2ed of response to b ictions]

NETWORKS
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Launch, Consultation & Awareness Campaign

5x 2 hour roundtables ol .
Minister Eamonn R

Shaped by research and launching i g
engagement to date. unching the progra

Coherent platform,

The final voices shaping the
research and enga,

documents for publication.
Sharing insight:
confidence, askir
questions.

Sept 30th / Oct 1st
CRU Submissions
Public Launch

w/b Sept 6th
Stakeholder
Round tables

Sept Oct

Esa NETWORKS
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SHAPING OUR ELECTRICITY FUTURE

» Develop an integrated vision of the power system and market in 2030.

» To be used as the basis for developing a deliverable, robust solution for 2030,
achieving at least 70% RES-E for Ireland and Northern Ireland.

* The work will be used to:
« Articulate the plan for its delivery, and

* Create the framework for an informed discussion with stakeholders.

) EIRGRID
GROUP



SHAPING OUR ELECTRICITY FUTURE - FOUR STRANDS

Networks [Operations|

INTEGRATED PLAN

) EIRGRID
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SPRING 2021 CONSULTATION - SUMMARY

Ireland Northern Ireland

Engagement/Briefs to Our first Civil Society

Over 30 National Civil Society
All local councils Bt

local authorities Forum

More than 20

6 Rural Community events, workshops
Workshops and briefings

. Representatives from
6 Regional Chamber of P .
almost all societal
Commerce Events .
: : sectors briefed

Youth event with TED ¢.100 responses from civil
X Stormont society and industry

National Youth Assembly Deliberative Dialogue/
+ 7 Regional youth events Citizens Assembly

s EIRGRID
GROUP



492 Questionnaires 225 80
6

Submissions Questionnaires 20

L] 1 9
Public Responses Campaigns 98 IndUStry Responses Submissions 60

Higher number of responses than usual for strategic non-grid project consultations

Lower opposition campaign responses than usual

The public care about the future of the electricity system and they want an active role in the transition to a low carbon system

Participants fed back an increased understanding of EirGrid and SONI’s roles

All stakeholder segments consistently complimented the open, transparent and innovative approach

EIRGRID
GROUP

* Numbers Include SONI and EirGrid



PUBLIC - KEY FEEDBACK THEMES

58

Agriculture - A key concern of agriculture communities was the recognition and protection of landowner rights where
infrastructural development takes place on farmland.

Cost - public and civil society stakeholders are seeking further information on how SOEF will impact the consumer in terms
of electricity bills, levies and other taxes. There is no appetite for the cost of electricity to rise in the transition to 2030.

Clarity around EirGrid and SONI Roles - general public were not fully aware of EirGrid and SONI’s respective roles in
relation to the electricity grid. Similarly, this was the case across broad civil society.

Electricity Demand and Economic Development - repeated references to the need for rural communities to share in any
economic improvements as a result of renewable integration. This includes encouraging large energy users to locate in
regional cities.

Energy Storage — consistently raised as a means of facilitating renewable energy on the grid, in addition to contributing to
security of supply.

Micro-generation — requests from consumer and community groups that EirGrid and SONI advocate for developments in
microgeneration in order to accelerate adoption rates, particularly in Ireland.

EIRGRID
GROUP



PUBLIC - KEY FEEDBACK THEMES (2)

Security of supply and data centres — some commentary on frequency of amber alerts. Regional growth of data centres
seen as a possible aid to economic development in the regions while alleviating the pressure on the Greater Dublin Area.

Community Ownership of Renewables - many stakeholders believed a community-led approach to renewable integration
would provide significant community benefit, support acceptance of energy infrastructure and demonstrate a grassroots
contribution to achieving climate action targets.

Offshore Electricity Generation - large amount of support for offshore generation. Many stakeholders felt that offshore
generation has a less negative environmental and visual impact. In Northern Ireland, concerns that offshore capacity may
not be in place by 2030.

Onshore Electricity Generation - Wind energy was widely considered and accepted as a solution to support the
decarbonisation of the grid. However, in Ireland the public generally had a preference for solar and expressed acceptance
challenges around the facilitation of onshore wind infrastructure.

Public Engagement Processes - engagement needs to be fundamental to EirGrid and SONI’s grid development
processes.

Public Acceptance / Licence — a clear need for ‘public acceptance’ or a ‘social licence’ to deliver

the renewable ambition. EIRE RID
GROUP
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INDUSTRY - KEY FEEDBACK THEMES

60

Renewable targets — 70% renewables is a step on a journey towards a net zero energy system and this should be implicit
in any plans from EirGrid and SONI.

Shaping Our Electricity Future Advisory Council — many industry respondents suggested setting up of a SOEF
Advisory Council like the DS3 Advisory Council.

Network reinforcements — commence building the required network infrastructure to support renewables as quickly as
possible.

Network delivery — public acceptance is crucial for the timely delivery of new grid infrastructure.

Alternative technologies — consider mature non-wires alternatives and new technology options in any future development
of the network.

Coordinated planning - planning for the operation and development of the transmission and distribution system must be
coordinated between the TSOs and DSOs in Ireland and Northern Ireland.

System services - need for electricity market design changes and incentives to ensure delivery of services to‘balance

high-levels of SNSP. EIRGRID
GROUP



INDUSTRY - KEY FEEDBACK THEMES (2)

61

Market enhancements — electricity markets must evolve significantly to support investment for new and existing market
participants.

Security of supply — similar to public engagement feedback, security of energy supply is an important consideration in
reaching the renewables target.

Operations processes and tools — must evolve to manage increased variable generation mix with a focus on facilitating
increased penetration of renewable generation.

Costs — many industry respondents noted that the cost included in the consultation report did not reflect the overall cost of
meeting the renewable ambition.

Resourcing — considered that EirGrid/SONI requires additional funding and resources to implement the proposed program
of work.

Stakeholder engagement - ongoing cross-societal engagement will be required throughout the energy transition to ensure
stakeholders are kept informed and continue to contribute to the implementation process.

EIRGRID
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NEXT STEPS

Consultation Feedback Reports

SO

ERGRID

j=1m| ]

SOf

EIRGRID, S50ONI

SOEF Consultation
— Industry
Feedback
Summary

Accessible Summary

EIRGRID, S0ONI

SOEF
Accessible
Summary

Detailed report

EIRGRID, S50ONI

SOEF Detailed
Report

Publish suite of Shaping Our Electricity Future reports.

Move to implementation phase.

Dynamic plan — revision published within 24 months.

62
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Next meeting
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