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Agenda - Morning

Tea/Coffee 10:30 Tea/Coffee
Introduction & Welcome 11:00 Jonatharh Q { dzf f A@3Fmint 9 A ND NA

/| 2t Ay 5Q | NDeéz Oun

Industry Discussion 11:15 _ _
Noel Cunniffe, IWEA (20 min)
ESBN10 min)
Rate of Change of Frequeng _
11:55 NIEN (10 min)

EirGrid (10 min)

DS3 ProgrammeJpdate 12: 25 lanConnaughton, EirGrid (30 min)
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Agenda - Afternoon
Topic

LUNCH 12:55 45min
FFR 13:40 Jonatharh Q { dzf f A@minT 9 A ND NA
SysFlex 2030 13:55 W2y L GKEY hQ {dZ f AQLys 9
FlexTech 14:10 John Lowry, EirGrid(1&ins)
Future Arrangements 14:25 Dylan AsheCRU (15 min)
14:40 Jonatharh Q { dzf f A@nyinz 9 A ND NXA
ClosingRemarks 14:50 Jonatharh Q { dzf f A@nyinz 9 A ND NAR
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TYNAGH ENERGY

DS3 Performance Scalars (TQR2R/18)

Proportionality & Suitability
DS3 Advisory Councll
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Ramping Margin Performance Assess@

A Quotes from DS3 System Services Prototalt & Qwm

A Ramping Margin Performance Assessment methods are applied for TOR2,
RRS, RM1, RM3, RM8 and RRD.

A Once an enduring assessment methodoldgydeveloped, a similar method
of Performance Assessment will be employed for each of these DS3 System
Services.

A Until such a method is developed, TOR2, RR
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Performance Incident Response Facto

Pz= max(isum(K*V,,),0)

Syn InstructionFail To Sync,Q Month 1
01-Jan 1 0 V., Ky KV
05-Jan 1 0 1 0.2 0.2
11-Jan 1 1 0.8 0 0
17-Jan 1 0 0.6 0 0
25-Jan 1 0 0.4 0 0
Average (K) 0.2 0.2 0 0
0 0 0
P 0.8 0.2
’
Incident Month and Scalar Assessment V'
Month ‘M’
. ' Month 2
: Vo Ke KV,
3 0.6 1 0 0
4 04 0.8 0.2 0.16
5 0.2 06 O O
” ’ 0.4 0 0
0.2 0 0
0 0 0
P 0.84 0.16



M-1
M-2
M-3
M-4
M-5

Total

Month

O 01 wWDN PR

Worked Example #

Syn Instruction Fail To Sync;Q

2

o1 o1 01 U1 0

30

Pe
50%
60%
70%
80%
90%

100%

Monthly
Lost

1

R O O OO O

—)

Revenue % Annualised

50.00%
40.00%
30.00%
20.00%
10.00%
0.00%
Total

4.2%
3.3%
2.5%
1.7%
0.8%
0.0%
12.5%

Month 1
A
1 0.5
0.8 0
0.6 0
0.4 0
0.2 0
0 0
P 0.5

=

Kn*Vim
0.5

o O O O o

0.8
0.6
0.4
0.2

L

=

Vm

1

0.8

- .

0.4

0.2

0

L5
Month 6

Kn Ko™V

0 0

0 0

0 0

0 0

0 0

0.5 0
1.00

Month 2

Ko KtV
0 0
0.5 0.4
0 0
0 0
0 0
0 0

0.60



Worked Example #2

Syn Instruction Fail To Sync,Q Month 1 Month 2
M 10 1 Vi Ko KoV Vin Kn KoV
M-1 5 0 1 0.1 0.1 1 0 0
M-2 5 0 :> 0.8 0 0 08 01 008
M-3 5 0 0.6 0 0 0.6 0 0
M-4 5 0 0.4 0 0 0.4 0 0
M-5 0 0 0.2 0 0 0.2 0 0
Total 30 1 0 0 0 0 0 0
P 0.9 @ P 0.92
Monthly Month 6
Lost V., K Ki*Vin
Month Pe Revenue % Annualised 1 0 0

1 90% 10.00% 1% 0.8 0 0

2 92% 8.00% 1% <:| 0.6 0 0

3 94% 6.00% 1% 04 0 0

4 96% 4.00% 0% 0.2 0 0

5 98% 2.00% 0% 0 0.1 0

6 100% 0.00% 0% P 1.00

Total 2.5%



Monthly Granularity Impact

Timing of failed start can have significant impaeixample 10% annual
revenue.

Why should an event on thétbf a month have such a potential weighting
compared to the last day of previous month?

Is this fairg should all starts not be treated equally?

CCGT potential overall annual revenue impact differential due to monthly
granularity.

Assumed overall Annual DS3 revenue €2,500,00(
% Revenue of affected product 50%
Annual revenue from affected products €1,250,00(

t 20SYGAFf AYLI OO RdzZ10m S @Sy €125,000.(



Not Hypotheticak; Real world example®

Running Profile - Oct 2019 OCT NOV
o p v ML e e Actual
0wy RN | [ | | |
) | WL v r | WMI Jl Pe 0.5 0.83
- q ' _ | " | \ 'WM I Worst Case (restart unsuccessful)
200 aad I IL,J, . : ' "u PE O 083
- Event 1 day later
0 P: 1 0.75

10



Failure to restarfWorst Case @

Running Profile - Oct 2”019 OCT NOV
o e P N T P ¥ e A ACtuaI
50 L NN | [ | |
) | WL v r | th Jl Pe 0.5 0.83
. “ ! , | " | \ 'WM I Worst Case (no restart)
LR WY BRI A P, (o) 0.83
B \%vent 1 day later
0 P- 1 \ 0.75

\v

Failure to start within day / month would have
resulted in further 12.5% annual revenue Igs
circae150K
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Suitability of current performance met@

CCGT Starts Metric AlignmenAre starts relevant to provision?

RM3 |Partial |Depending on running regime

RM8 |Partial |Depending on running regime




Enhanced Monitoring lessons Iearnt?®

Performance measurement must be appropriate and relevant.
Monthly granularity can have disproportionate impacts.

Data poor status for months with low events or utilisation of long run
averages.

The starts appropriateness as a metric was raised as an issue during
consultation.

Rigorous scenario testing of future performance monitoring measgres
identify unintended consequences and mitigate. e.g. Data Poor Status.
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Irish Wind Energy Association u IRELAND j

Noel Cunniffe, Head of Policy

26 February 2020
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IWEA represents 95% of Wind in Ireland

« Members across existing assets, development & supply chain for onshore & offshore:

+ Wind farm developers  /\ Acppp WOWYINL Brookfield collce) i ENERCON enérgia

« Asset owners 0 8 SimaY rON T Wom.D

« SiplyChighy O | e s siEmENs G 2) sttkraft VOSEAS.
+ Turbine manufacturers woss @ AS9 fARcH adman Aisridees armurcox XIS agpo b

» Construction companies $igarings [T l=mc. Bervcrawes BAGRocK = «:c.mns. G roEdlooN
« Supply companies

coenstec &crotty CORNWALL INSIGHT lelmo g‘f;tcrmzs — @jWEY\EQGY : _:,_Y g::})ﬂecvoﬂome

- ONV-GL

« Accountants . .
%~ EDF % felf ENERGYPRO enelX encie ”. O @)= ’;3.?;‘.’1133.

» Insurance P ey CNERGYPRO &IRAA - encie 0,
» Consultancy forten gaclied Yourmo: @ ooy Sums Qs e IEHERIER g oty M Hybrid Mottt w
« Legal firms ~onic+ JCRA® @ Kkirby o ...... KPMG 0 @.......,.w . Mal
ke gy e L ~--~# Ome_ dbelisk OCS omexom prwic
— — .
¢A'§§L§ OPOYRY  powerscourt “RPG Qrengen res Z FRDROCE  SA0NG v Sdb'}ﬁ'g.ef
o L ﬁﬁx,.y sorm B swecoX tli. Otnel CENEEXEN] VATTENFALL @
IWE E - [V O'BRIEN Wll“l'lbwon (NUUR WTEMQ ;_i @Windsource OWPO

Irish Wind Energy Association



Energy Storage Ireland - wr- energy

New All-Island Energy Storage Association - g
BORD(wMONA W
Naturally Driven =£ g::grgaynfgrr\s gﬂ,érgla SCOTTISHPOWER er]el ><

— - everoze
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power for good
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DS3 System Services were created to help the power system

Managing Frequency Managing Voltage

o sl

Dynamic Steady-state
Reactive Reactive
Power Power

0-%  5-00s 903 — 20min 20min - 12hr ms-3 s—min min - hr

|WE % DS3 introduced 14 different System Services to help tomanage =3 energy

-l
s fesccinin ——— the system at high renewables and increase the SNSP [imit E_ ﬁ:?f 233

S



System Services Categories & Zero Carbon Technologies

Reserve

Inertia

Ramping

W o

Irish Wind Energy Association " B
s [RELAND



Short Term Frequency Control - [RACSSALE + MRUSAE

Zero Carbon Technologies to provide System Services
Reserve |
Battery Storage -

* Multiple time * Very fast acting technology
categories from 500 * Significantly decreasing costs
ms to 1 hour — today * Multiple uses — System Services,
this is primarily fossil Energy Balancing, Network Deferral
fuels with some wind
& demand side Renewable
management Generation

* Zero Carbon

technologies for Demand Side
Reserve are well-
Response
established & low-cost P
WEE For 2030 likely to require: w 1 SNergy

ik Lol 700 - 1,000MW of Reserves over a 500ms to 1 hour timeframe " ,s'Rt ? Lr:gg




Short Term Frequency Control - Reserve g Inertia

Zero Carbon Technologies to provide System Services

WEE

* Today’s minimum * Two types:
system inertia * Bespoke modular devices
requirement is 23,000 * Re-purposed fossil fuel
MWs generators

Synchronous Condensers

* Modular Synchronous Condensers are about 500 MWs per device

* DS3 plans to reduce e Cac Conerat Sty Ml ek cond
this t0 20,000 MWs, ne Gas Generator ix Modular Synchronous Condensers

~ 3,000 MW
then 17,500 MWs and ' : “it g
potentially lower v v
moving towards 2030

WE E For 2030 likely to require: -"E :P;;gg
ilbilactdl 20,000 MWs of Inertia which is equivalent to 40 Synchronous Condensers — ES=37H AgD



System Services Categories & Zero Carbon Technologies

Zero Carbon Technologies to provide System Services

» Batteries, Demand Side Response, Renewable Generation
(Wind, Solar, Hydro)

Reserve

| n e rt| a * Synchronous Condensers

Ramping

IWEE £ storage

Irish Wind Energy Association x B
s [RELAND



System Voltage Control - | el el

: Zero Carbon Technologies to provide System Services
Reactive Power
STATCOMs, Capacitor .-
' ‘I 5% ...,

» Voltage is controlled Banks, Reactors, SVCs

on the network by T
* These are Power Electronic devices
oroducing or STATCOMs and SVCs can produce

which can be added to the network

; , or absorb reactive power to

3bsorng Reactws * Widely used across the networkat  control voltage up or down

Ower—measured in present — STATCOMs at many wind oy

Megavars (Mvar) farms, and there are two SVCs in Er <
*Historically this was Letterkenny & Castlebar e B

done by fossil fuel et

generators but Renewable Generation Capacitor Banks provide reactive

increasingly it is done power and can increase voltage

using renewables and Reactor Banks absorb reactive

; | Synchronous Condensers y I
network devices power and decrease voltage
WEAE F

= = storage
samm IRELAND

Irish Wind Energy Association




System Services Categories & Zero Carbon Technologies

Zero Carbon Technologies to provide System Services

» Batteries, Demand Side Response, Renewable Generation
(Wind, Solar, Hydro)

Reserve

| n e rt| a * Synchronous Condensers

* STATCOMS, SVCs, Synchronous Condensers, Renewable
Generation (Wind, Solar, Hydro)

Ramping

IWEE £ storage

Irish Wind Energy Association " B
s [RELAND



Long Term Frequency Control -

* Ramping is the ability
of the power system
to adapt quickly as a
result of sudden
changes

* These changes are
usually based on low
probability events or
weather events —
higher or lower
forecasted demand or
renewables

R

Timie
== Wind Canaration MW == Fajecact MW

Forecasting is very important for
Ramping Requirements - example
is from Storm Darwin in 2014

Zero Carbon Technologies to
provide System Services

Long Duration Storage
Pumped Hydro Storage

Demand Side Response

Renewable/Hydrogen Gas

WEE

Irish Wind Energy Association

For 2030 likely to require:

1,500 MW -1 hour, 3000 MW -3 hours, 4,000 MW — 8 hour

= 2 cnergy
= ®storage
® B

mam [RELAND



System Services Categories & Zero Carbon Technologies

Zero Carbon Technologies to provide System Services

» Batteries, Demand Side Response, Renewable Generation
Re SErve (Wind, Solar, Hydro)
| ne rt| d » Synchronous Condensers

» STATCOMS, SVCs, Synchronous Condensers, Renewable
Generation (Wind, Solar, Hydro)

* [ ong-duration batteries (4-8 hours), Pumped Hydro Generation,
Demand Side Response, Flexible Hydrogen Gas Power Plants

Ramping

IWEE £ storage

Irish Wind Energy Association " B
s [RELAND



Store, Respond & Save & Our Energy Storage Future

* Analysis carried out

by Baringa Partners
investigating the
benefits of zero
carbon reserves &
System Services

Builds off Baringa’s
70by30 Study and
shows large savings
in operational costs
and CO2and a
reduction in
curtailment

IWEE

Irish Wind Energy Association

Y
energy storage & 1 IRELAND

= 3 energy

S storage % Baringg

& IRELAND

Store, Respond
and Save

Cutting two million

tonnes of CO2

December 2019

3 energy R
= »storage
e [RELAND

$E v
EEgs

Our Energy Storage Future

Recommendations for an All-sland Energy Storage

Roadmap

December 2018

* Roadmap for

breaking down
policy, regulatory
and technical
standard barriers to
deliver more Energy
Storage in Ireland
and Northern
Ireland by 2030

Developed by Energy
Storage Ireland
members

o 3 energy
= =storage
s [RELAND



Store, Respond & Save - Key Assumptions

Table1l Key universal assumptions in 2030

% RES-E

% RES

Total Electricity Demand (TWh)
Wind Power (MW)

Solar Power (MW)

Interconnection (MW) - All Island
Electric Vehicles (nr)

Heat Pumps (nr)

Small Scale Battery Storage® (MW)
Large Scale Battery Storage™ (MW)

ROI
70%
25%
38.8

8,000
2,500
2,030
426,000
279,000

400

960

NI

70%
25%
106
2,190
400
2,030
203,398
117,302
100
240

All-Island

70%
25%
494
10,190
2,900
2,030
629,398
396,302
500
1,200

IWERE

Irish Wind Energy Association

e energy
l- . = storage
aam IRELAND



Store, Respond & Save - Key Assumptions...For the dedicated

Constraint 2020 2025 2030
RoCoF Limit 1Hz/s THz/s 1Hz/s
Min Inertia 20,000 MWs NA NA
Min Reserve (POR,SOR,TOR) 184MW Day / 124MW Night 184MW Day / 124MW Night 184MW Day /124MW Night
Negative Reserve 150MW 150MW 150MW
2020 2025 2030
Min Units ROI 5 NA NA
Min Unit NI 2 NA NA
Min Units All-Island NA 5 4
2020 2025 2030

Dublin Generation 1

1 0f DB1, HNC, HN2

1 0f DB1, HNC, HN2

10f DB1, HNC, HN2

Dublin Generation 2

2 of DB1, HNC, HNZ, PBA, PEB

2 of DB1, HNC, HNZ, PBA, PBB

2 of DB1, HNC, HNZ, PBA, PBB

Dublin Generation 3

2 of DB1, HNC, PBA, PBB

2 of DB1, HNC, PBA, PBB

10f DB1, HNC, PBA, PBB

Dublin Generation 4

3 of DB1, HNC, HNZ, PBA*, PBE*

3 of DB1, HNC, HNZ, PBA*, PBB*

2 of DB1, HNC, HNZ, PBA, PBB

South Generation 1 1 Gas Unit 1 Gas Unit 1 Gas Unit
South Generation 2 2 Gas Units 2 Gas Units 2 Gas Units
South Generation 3 3 Gas Units 3 Gas Unit, 2 from 2025 3 Gas Unit, 2 from 2025
South Generation 4 3 Gas Units 2 Gas Units 2 Gas Units
Maneypoint 1 of MP1, MP3, TYC NA NA
. Coolkeeragh on load if NI Demand > 1608 MW &
NorthWest Generation NI wind generation < 450 MW NA NA
| gta |
IWELE = energy
E B
Irish Wind Energy Associgtion : storage

e.mm |RELAND



Analysis shows the Annual Operational Cost Savings is significant...

140 -

120 -

€ million, real 2019
3 8 8

]

P
=]
L

=
|

2021 2023

B ZC Services & Reserve

IWEAE

Irish Wind Energy Association

2025

© IC Reserve

2027

B 50% ZC Reserve

117

2030

Moving just 50% of reserve services to
zero carbon technologies gives a
benefit of almost €60m per annum by
2030

Increasing this to all reserve services
coming from zero carbon sources only
marginally increases the benefit — this
is due to other system constraints for
voltage and inertia keeping fossil fuel
generation on giving “free” reserve

However, a saving of €117 million per
annum by 2030 would occur if all
Systems Services could come from zero
carbon sources

This is derived primarily from avoided
fuel and carbon costs from holding
part-loaded fossil-fuelled plant

= a energy
K -storage
= B

s [RELAND



..and it can save up to 2 Million Tonnes of CO2 per year

L =
P B o B0 R

Million tonnes of CO, avoided
o o o o
o M = o Do e

W IC Services & Reserve

IWEE

Irish Wind Energy Association

1.9

| 1.7

16
| 1.0
0.7
| 0.4 04 0.4 04
| 0303
0.0 00 0.0

1 ZC Reserve W 50% ZC Reserve

Analysis indicates that the Zero-Carbon
Model would avoid up to 2 million
tonnes of CO2 emissions per year —
around a third of power sector
emissions by 2030

Equivalent to taking 600,000 fossil-
fuelled cars off the road

This equates to as much as 1218 tCO2
avoided per annum per MW of zero
carbon capacity deployed

Deploying 1 MW of zero-carbon
reserve over the period 2025-2030 is
the equivalent of planting around
6,000 trees and ensuring their survival
for 100 years

o energy

l -storage
_ IRELAND



There are also benefits to renewable curtailment

IWEEE

Irish Wind Energy Association

¥=]
==

8.1% * Results also show the potential benefits of reduced
8% - renewable curtailment of meeting all system constraints
- using zero carbon providers
? 6% - * Areduction in renewable curtailment in 2025 from
H approximately 6% to 0.7%, and in 2030 from 8% to 4%
% 5% -
=
E 4% -
Y=
o i
S 3%
2% -
1%
0% -

n Q
o ]
Q Q
™ ~

»BAU B ZC Constraints + Reserve

=3 energy
= = storage

s [RELAND



Store, Respond & Save - How to save two million tonnes of CO2

2 million tonnes At least €117m 50% reduction
of CO, per year per year in renewable
avoided operational cost curtailment
saving
Equivalentto Half of this annual Enough energy to
removing one saving is realised by meet the annual
third of power deployment of zero- needs of over 300,000
sector emissions carbon reserve alone domestic customers

» The results are entirely technology + The analysis has not examinedthe ~ * However, it demonstrates that long-term

agnostic, but zero-carbon providers such  market design and commercial frameworks which provide investment
as demand side response units, battery  framework under which zero-carbon certainty for zero-carbon providers to
storage, synchronous condensers, service providers could be remunerated  deliver would be beneficial in achieving
flywheels and renewable generation are power sector decarbonisation goals

already available today

IWEE =3 cnergy

rish Wind Energy Association E,-: FRtEo{.: gg



— 3 NETWORKS

ROCOF Implementation
Programme

DS3 Advisory Group meeting 26/02/20

Tony Hearne

TSO-DSO Interface Manager



Update since Mis-communication on ROCOF targets W NETWORKS

Much dialogue between ESBN - CRU T UR
Two main strands of work underway

[1] TSO-DSO Validation strand

o Io o o

[2] Major project to bring the remaining generators to compliance

esbnetworks.ie




Validation Strand =] NETWORKS

Various strands of validation and clarifications about the cohort of non-wind
generators which are considered to be ALov

Such issues as;

A Validation of records

A Level of DSU participation
A Extent of Micro-generation

A Nature of Trickle-Feed sites

A Much work and data gathering carried out

A Strand now considered to be closed out

esbnetworks.ie




ROCOFi VS change project -3 NETWORKS

A In ESB, Engineering and Major Projects [EMP] tasked with bringing the
remaining sites into compliance.

A Project being |l ead by Eoghan O6Call aghan

A Major support on customer engagement provided by ESBN local senior
management

A Four sub-tasks identified:

A Sub-task 1: Vector Shift i Wind. Not in scope of original project; Either remove or move to
12 degree setting

A Sub-task 2A: Non-wind High Priority list ROCOF
A Subtask 2B: Non-wind High Priority list Vector Shift
A Sub-task 3: Status of sites where further information is needed

A Reporting to CRU and EirGrid every week

esbnetworks.ie




Overall Engagement Steps

L8 NETWORKS

- 250 customers (wind and non-wind)

- Approx. 2 phone calls per customer

- 2 Formal Written Notices

- Phone and Mail engagement with
contractor/agent for each site (approx. 0.5 per
customer)

- 3 Formal group meetings with Synchronous
Generators Ireland (SGI)

- Notice to inform of compliance on completion

esbnetworks.ie



Status 26-1-20: Vector Shift Wind TR NETWORKS

Target Totals

Number of MW
sites

Milestones complete Number Forecast
of sites MW

Engagement with WF owner 43 282 282
Permission to speak to OEM/Agent received 38 269 282

Technical Agreement to remove or change settings 34 237 282

OEM/Contractor engaged by owner 22 173 282
Confirmation of all changes received 22 173 226

esbnetworks.ie




Status 26-1-20: Non-wind High Priority ROCOF =3 NETWORKS

Sub-category Target Totals
Number of | MW
sites

ROCOF 60 79

Milestones complete Number of Forecast
sites MW

Engagement with site owner
Permission to speak to OEM/Agent received

" H 3
Short Topology Questionnaire returned by OEM/Agent 24 52 79

6
OEM/Contractor engaged 17 36 79
Confirmation of all changes received 11 30 47

0 79 79
8 62 79

esbnetworks.ie




Status 26-1-20: Non-wind High Priority Vector Shift NETWORKS

Number of
sites
174 181

esbnetworks.ie




L8 NETWORKS

Non-Wind Customers (as of 21/02/2020)

300
1st 2nd
Custome Custome )
r Letter r Letter Deadline
250
200 —
Vel Customer MW
Jias Contacted
150 e

Customer Customer MW
(MW) Complete
100
----- Customer MW
Forecast
50

SN &
Q

esbnetworks.ie




-3 NETWORKS

Combined Wind and Non-Wind Customers (as of

20/02/2020)
600
1st 2nd
Custome Custome )
r Letter r Letter Deadline
500 ———
400
Customers Total
(M\%O Customers
Complete
MW
----- Total
200 Forecast
MW
100
O T
NV $

esbnetworks.ie




Status 26-1-20: Sites where further information is needed W NETWORKS

Information to enable a closeut proposal for
this subtask , is expected for this for next
5SS Qa NBLRZ NI

esbnetworks.ie



L8 NETWORKS

Questions?

esbnetworks.ie



Non-wind, Non-exporting: High vs low risk =3 NETWORKS

High Risk:
A High likelihood of

running N
A Operating in in parallel with

WOTK [ m m m o e e bttt =+ = =t

~ . - n
Ashavingae mode
operates in parallel

. . » time
for entire duration of
Low Risk
A Lower likelihood of Il
running I parallel With | . . .
network <+ >
A Operating in Generator in island mode
» time

Al oppi ngice. mode
only operates in G[2LLAY3E
parallel for some

minutes when going

into and out of island

mode

esbnetworks.ie



Emergence of ATri ckl e EEectos S

A During engagements with Non-wind , Non-exporting
Generators, the occurrence of a particular kind of site i ESB Network
setup, was encountered.

A Where this arrangement exists, the generator can take
the whole site load and could go into island mode but

instead, they choose to keep a small trickle import  Premises or site boundar
(typically ~30KW). °>
A Also, crucially, the Main Incomer CB opens.
i P-nt 4 ..... 41 G10
A From ESBN perspective, this makes detection of a | 1

Main |
incomer CB i

genuine local island more difficult i hence a tendency to
leave legacy ROCOF settings in place | 1P

A From EirGrid perspective, system impact of CB opens
IS quite benign, with a loss of demand load of the trickle

only.

Site Load

A Where confirmed, these sites were deemed to be
completed

esbnetworks.ie




' \orirern ireland
A Electricity
Y Networks

Mz

ROCOF IMPLEMENTATION
PROGRAMME

Update 26/02/2020

David Hill




LSG RoCoF i Complete // I Cccericity

& Networks

A All LSG sites >5MW have been changed to new RoCoF setting

A1120 MW changed to 1Hz/s RoCoF sett
during the programme)

MW of LSG changed to new setings

1200

:

)
8

o
8

I
8

o
8

o

MW of LSG completed against time

/

/ «===Cumulative MW

==Total MW LSG
(950MW)

W N

2017 - 2018

Footer nienetworks.co.uk




SSG RoCoF 1 Complete Mz i

& Networks

A1345 SSGb6bs have been changed to new
A 400 MW SSG now changed to 1Hz/s RoCoF setting

MW of SSG completed against time

400 - 100
350 || Changes Complete (MW) e

- 80
300

\ = BioGas*
400 m Diesel

MW upy

= Wind

- 70

N

Qa

=}
[

N
8
i

I % MW Complete
ammTotal MW SSG (400MW)

BioGas*

91
a==MW Complete

MW of SSG changed to new settings
R
w1
(=]

g

50

Footer nienetworks.co.uk




Total RoCoF (LSG & SSG) i Complete Mz i

& Networks

A 1413 Generators have been changed to new RoCoF setting

A 1520 MW Generation now changed to 1Hz/s RoCoF setting

Changes Complete (MW)

|‘ mBijoGas®

1520MW

H[Diesel
upPy
m\Wind

BioGas* 113

Diesel 138
PV 149
Wind 1120

* BioGas includes LFG, CHP, AD & Hydro

Footer nienetworks.co.uk



~ (RoCoF Updates)
February=2020
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RoCoF Physical Changes Status 1 Feb 2020

Overall TOTAL (approx. 11,641MW) 557 MW remaining
11,084MW (95%omplete

\ 4

Conventional Generation (8,638MW total) 249 MW (1 Units)

8389MW (97%)Complete remaining in NI

Rollout completed in IE

Wind (2,223 MW tota) 109 MW (21Sites)

2114 MW (95%g3omplete remaining

Roltout completed in NI

Smaltscale/embedded (approx660MW total) 118MW (1765itey
542MW (82%gomplete remaining

400MW in NI Complete (confirmed by D. Hill, NIEN)

Siteswhere further information is needed120 MW ) 81 MW remaining
39MW (33%Eomplete
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TSO RoCoF Validation Status

Complete

. Evaluated by TSO RoCoF50/No go
Information

TXConsumers Ireland

TX Generation Ireland

DXLSG Generation Ireland

DX SSG Ireland

TX Generation Northern Ireland

DXLSG Generation Northern Ireland

DX SSG Ireland Northern Ireland

System Interactions TridReadiness

010000000
0000|0000
0000|0000
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Wind Generation (2019)

Wind Generation accounted for 32% of All-Island system demand, a record 47% of
demand was provided by wind in February,

At times, wind generation provided up to 84% of All island demand with the maximum
output of 3996 MW in December. With an average of 1,365 MW across January to
December 2019,

The Power System was operated above 50% SNSP for 23% of the time and between 25%
and 50% for 50% of the time, an increase of 10% from 2018.

In 2019, almost 1GWh of additional wind energy was generated compared to the same
reporting period in 2018.
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DS3Plan February 2020
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Volume Uncapped Gate 2

Gate 2 tender is currently in progress
Several withdrawals from Gate 2, primarily related to ability of units to test
Tender evaluation outcome letters to be issued to tenderers week beginning 24/02/2020

Some 'Pass' evaluations are subject to conditions, such as an approved test report or DSO
letter of consent

Expected that total number of Providing Units in Framework will increase by approximately
10% following this Gate

Gate 2 outcome will be published in April after contracts have been executed on
01/04/2020
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DS3 Control Centre Tools Overview

Design, procure & deliver enhance
capability to the Control Centres

Collaborate with external vendors to
deliver, supported by internal business
partners

Key pillar of DS3 project & essential tof#;
increasing SNSP k

Key Deliverables

Ramping Margin Tool
Enhanced Frequency Contro

LookAhead Stability
Assessment Tool

Enhanced Stability Analysis
N EEEEEE———————————————.——,..—

Voltage Trajectory Tool
Enhanced Voltage Control
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