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26 February 2020 
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Agenda - Morning 
Topic Time Speaker 

Tea/Coffee 10:30 Tea/Coffee 

Introduction & Welcome 11:00 Jonathan hΩ {ǳƭƭƛǾŀƴΣ 9ƛǊDǊƛŘ (15 min) 

Industry Discussion 11:15 
/ƻƭƛƴ 5Ω !ǊŎȅΣ  όнл Ƴƛƴǎύ 

Noel Cunniffe, IWEA (20 min) 

Rate of Change of Frequency 

(RoCoF) 
11:55 

ESBN (10 min) 

NIEN (10 min) 

EirGrid (10 min) 

DS3 Programme  Update 12: 25 Ian Connaughton, EirGrid (30 min) 



Agenda - Afternoon 
Topic Time Speaker 

LUNCH 12:55 45 min 

FFR 13:40 Jonathan hΩ {ǳƭƭƛǾŀƴΣ 9ƛǊDǊƛŘ (15 min) 

SysFlex 2030 13:55 WƻƴŀǘƘŀƴ hΩ {ǳƭƭƛǾŀƴΣ 9ƛǊDǊƛŘ όмр Ƴƛƴύ 

FlexTech 14:10 John Lowry, EirGrid(15 mins) 

Future Arrangements 14:25 Dylan Ashe, CRU (15 min) 

AOB 14:40 Jonathan hΩ {ǳƭƭƛǾŀƴΣ 9ƛǊDǊƛŘ (10 min) 

Closing Remarks 14:50 Jonathan hΩ {ǳƭƭƛǾŀƴΣ 9ƛǊDǊƛŘ (10 min) 



DS3 Performance Scalars (TOR2 ς RM8) 

Proportionality & Suitability 

DS3 Advisory Council 
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Ramping Margin Performance Assessment 

5 

Å Quotes from DS3 System Services Protocol 1st aŀȅ Ωмф 
 

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

Å Once an enduring assessment methodology is developed, a similar method 
of Performance Assessment will be employed for each of these DS3 System 
Services. 

 
Å Until such a method is developed, TOR2, RRS,RM3, RM8 and RRD will use the 
waм tŜǊŦƻǊƳŀƴŎŜ LƴŎƛŘŜƴǘ {ŎŀƭƛƴƎ CŀŎǘƻǊ όvƛύ ǘƘŀǘ ƛǎ ōŀǎŜŘ ǳǇƻƴ ŀƴ 95L[ ΨCŀƛƭ 
ǘƻ {ȅƴŎΩ LƴǎǘǊǳŎǘƛƻƴǎ ŀǎǎŜǎǎƳŜƴǘΦ 
 



 
 
 

 

Performance Incident Response Factor (PE) 
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  Syn Instruction Fail To Sync Qi 

01-Jan 1 0 

05-Jan 1 0 

11-Jan 1 1 

17-Jan 1 0 

25-Jan 1 0 

Average (Km)   0.2 

PE = max(1-sum(Km*Vm),0)  

Month 2  

Vm Km Km*Vm 

1 0 0 

0.8 0.2 0.16 

0.6 0 0 

0.4 0 0 

0.2 0 0 

0 0 0 

PE 0.84 0.16 

Month 1 

Vm Km Km*Vm 

1 0.2 0.2 

0.8 0 0 

0.6 0 0 

0.4 0 0 

0.2 0 0 

0 0 0 

PE 0.8 0.2 



 
 
 

 

Worked Example #1 
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  Syn Instruction Fail To Sync Qi 

M 2 1 

M-1 8 0 

M-2 5 0 

M-3 5 0 

M-4 5 0 

M-5 5 0 

Total 30 1 

Month 1 

Vm Km Km*Vm 

1 0.5 0.5 

0.8 0 0 

0.6 0 0 

0.4 0 0 

0.2 0 0 

0 0 0 

PE 0.5 0.5 

Month 2  

Vm Km Km*Vm 

1 0 0 

0.8 0.5 0.4 

0.6 0 0 

0.4 0 0 

0.2 0 0 

0 0 0 

PE 0.60 0.4 

Month 6 

Vm Km Km*Vm 

1 0 0 

0.8 0 0 

0.6 0 0 

0.4 0 0 

0.2 0 0 

0 0.5 0 

PE 1.00 0 

Month PE 

Monthly 
Lost 

Revenue % Annualised 

1 50% 50.00% 4.2% 

2 60% 40.00% 3.3% 

3 70% 30.00% 2.5% 

4 80% 20.00% 1.7% 

5 90% 10.00% 0.8% 

6 100% 0.00% 0.0% 

    Total 12.5% 



 
 
 

 

Worked Example #2  
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  Syn Instruction Fail To Sync Qi 

M 10 1 

M-1 5 0 

M-2 5 0 

M-3 5 0 

M-4 5 0 

M-5 0 0 

Total 30 1 

Month 1 

Vm Km Km*Vm 

1 0.1 0.1 

0.8 0 0 

0.6 0 0 

0.4 0 0 

0.2 0 0 

0 0 0 

PE 0.9 0.1 

Month 6 

Vm Km Km*Vm 

1 0 0 

0.8 0 0 

0.6 0 0 

0.4 0 0 

0.2 0 0 

0 0.1 0 

PE 1.00 0 

Month PE 

Monthly 
Lost 

Revenue % Annualised 

1 90% 10.00% 1% 

2 92% 8.00% 1% 

3 94% 6.00% 1% 

4 96% 4.00% 0% 

5 98% 2.00% 0% 

6 100% 0.00% 0% 

    Total 2.5% 

Month 2  

Vm Km Km*Vm 

1 0 0 

0.8 0.1 0.08 

0.6 0 0 

0.4 0 0 

0.2 0 0 

0 0 0 

PE 0.92 0.08 



 
 
 

 

Monthly Granularity - Impact 

9 

Å Timing of failed start can have significant impact ς example 10% annual 
revenue. 
 

Å Why should an event on the 1st of a month have such a potential weighting 
compared to the last day of previous month? 
 

Å Is this fair ς should all starts not be treated equally? 
 
 

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

 
 

 Assumed overall Annual DS3 revenue ϵ2,500,000 

% Revenue of affected product 50% 

Annual revenue from affected products ϵ1,250,000 

tƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘ ŘǳŜ м ŜǾŜƴǘ ϧ Ϧ¢ƛƳƛƴƎ LǎǎǳŜά ς 10% ϵ125,000.0 



 
 
 

 

Not Hypothetical ς Real world example 
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TYC 151 21/11/2019 05:00 SYNC 0

TYC 151 19/11/2019 05:30 SYNC 0

TYC 151 18/11/2019 02:30 SYNC 0

TYC 151 15/11/2019 06:31 FAILSYN 1

TYC 151 15/11/2019 06:30 SYNC N/A

TYC 151 12/11/2019 07:30 SYNC 0

TYC 151 05/11/2019 06:00 SYNC 0

TYC 151 31/10/2019 15:30 SYNC 0

TYC 151 31/10/2019 04:01 FAILSYN 1

TYC 151 31/10/2019 04:00 SYNC N/A

  OCT NOV 

  Actual 

PE 0.5 0.83 

  Worst Case (restart unsuccessful) 

PE 0 0.83 

  Event 1 day later 

PE 1 0.75 



 
 
 

 

Failure to restart -Worst Case 
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TYC 151 21/11/2019 05:00 SYNC 0

TYC 151 19/11/2019 05:30 SYNC 0

TYC 151 18/11/2019 02:30 SYNC 0

TYC 151 15/11/2019 06:31 FAILSYN 1

TYC 151 15/11/2019 06:30 SYNC N/A

TYC 151 12/11/2019 07:30 SYNC 0

TYC 151 05/11/2019 06:00 SYNC 0

TYC 151 31/10/2019 15:30 SYNC 0

TYC 151 31/10/2019 04:01 FAILSYN 1

TYC 151 31/10/2019 04:00 SYNC N/A

  OCT NOV 

  Actual 

PE 0.5 0.83 

  Worst Case (no restart) 

PE 0 0.83 

  Event 1 day later 

PE 1 0.75 

Failure to start within day / month would have 
resulted in further 12.5% annual revenue lost ς 
circa ϵ150K 



 
 
 

 

Suitability of current performance metric 

12 

CCGT Starts Metric Alignment ς Are starts relevant to provision? 

Produc
ts Aligned Comment 
TOR2 No Due to time CCGT does not provide from Off 
RRS No By definition, must be synchronised 

RM1 No 
Due to time restriction most (if not all) CCGTs 
do not provide from off 

RM3 Partial Depending on running regime  
RM8 Partial Depending on running regime  
RRD Yes By definition, starts are related. 



 
 
 

 

Enhanced Monitoring ς lessons learnt?  

13 

Å Performance measurement must be appropriate and relevant. 
 

Å Monthly granularity can have disproportionate impacts. 
 

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

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

Å Rigorous scenario testing of future performance monitoring measures ς 
identify unintended consequences and mitigate. e.g. Data Poor Status. 
 
 
 
 









































ROCOF Implementation 

Programme  

 
DS3 Advisory Group meeting 26/02/20 

 

Tony Hearne 

TSO-DSO Interface Manager 



34 esbnetworks.ie 

Update since Mis-communication on ROCOF targets 

Å Much dialogue between ESBN - CRU ï UR 

Å Two main strands of work underway 

Å [1] TSO-DSO Validation strand 

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



35 esbnetworks.ie 

Validation Strand 

Å Various strands of validation and clarifications about the cohort of non-wind 

generators which are considered to be ñLow Riskò 

Å Such issues as; 

ÅValidation of records 

ÅLevel of DSU participation 

ÅExtent of Micro-generation 

ÅNature of Trickle-Feed sites 

 

ÅMuch work and data gathering carried out 

ÅStrand now considered to be closed out 



36 esbnetworks.ie 

ROCOFïVS change project 

Å In ESB, Engineering and Major Projects [EMP] tasked with bringing the 

remaining sites into compliance. 

Å Project being lead by Eoghan OôCallaghan with supporting team 

Å Major support on customer engagement provided by ESBN local senior 

management 

Å Four sub-tasks identified; 

ÅSub-task 1: Vector Shift ï Wind.  Not in scope of original project;  Either remove or move to 

12 degree setting 

ÅSub-task 2A: Non-wind High Priority list ROCOF 

ÅSubtask 2B: Non-wind High Priority list Vector Shift 

ÅSub-task 3: Status of sites where further information is needed 

Å Reporting to CRU and EirGrid every week 



37 esbnetworks.ie 

Overall Engagement Steps 

- 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 



38 esbnetworks.ie 

Status 26-1-20:  Vector Shift Wind 

Target Totals 

Number of 

sites 

MW 

43 282 

Milestones complete Number 

of sites 

MW Forecast 

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 



39 esbnetworks.ie 

Status 26-1-20:  Non-wind  High Priority ROCOF 

Sub-category Target Totals 

Number of 

sites 

MW 

ROCOF  60 79 

Milestones complete Number of 

sites 

MW Forecast 

MW 

Engagement with site owner 60 79 79 

Permission to speak to OEM/Agent received 38 62 79 

Short Topology Questionnaire returned by OEM/Agent 24 52 79 

OEM/Contractor engaged 17 36 79 

Confirmation of all changes received 11 30 47 



40 esbnetworks.ie 

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

Sub-category Target Totals 

Number of 

sites 

MW 

Vector Shift  174 181 

Milestones complete Number 

of sites 

MW Forecast 

Engagement with site owner 174 181 181 

Permission to speak to OEM/Agent received 104 154 181 

Technical Agreement to remove VS functionality or move to 

12 deg. setting. 

53 122 

181 

OEM/Contractor engaged 53 122 181 

Confirmation of all changes received 47 112 54 



41 esbnetworks.ie 

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

1st 
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42 esbnetworks.ie 

Combined Wind and Non-Wind Customers (as of 

20/02/2020)  

0
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43 esbnetworks.ie 

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

Sub-category MW 

Verification Required   120 

Milestones complete MW 

Engagement with site owner 45 

Permission to speak to OEM/Agent received 45 

Classify as required 39 

Information to enable  a close-out proposal for 

this sub-task , is expected for this for next 

ǿŜŜƪΩǎ ǊŜǇƻǊǘ 



44 esbnetworks.ie 

 

 

 

 

Questions? 



45 esbnetworks.ie 

Non-wind, Non-exporting:  High vs low risk 

High Risk: 

Å High likelihood of 

running 

Å Operating in 

ñshavingò mode i.e. 

operates in parallel 

for entire duration of 

running 

Low Risk 

Å Lower likelihood of 

running 

Å Operating in 

ñloppingò mode i.e. 

only operates in 

parallel for some 

minutes when going 

into and out of island 

mode 
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ά[ƻǇǇƛƴƎέ 

time 

time 

Generator in island mode 

In parallel with 

network 



46 esbnetworks.ie 

Emergence of ñTrickle Feedò sites 

Å During engagements with Non-wind , Non-exporting 

Generators, the occurrence of a particular kind of site ï

setup, was encountered. 

Å 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 

(typically ~30KW). 

Å Also, crucially, the Main Incomer CB opens. 

Å From ESBN perspective, this makes detection of a 

genuine local island more difficult ï hence a tendency to 

leave legacy ROCOF settings in place 

Å From EirGrid perspective, system impact of CB opens 

is quite benign, with a loss of demand load of the trickle 

only.  

Å Where confirmed, these sites were deemed to be 

completed 

 

G 

G10 

ɲt 

P - ɲt 

P 

Premises or site boundary 

ESB Network 

Site Load 

Main 

incomer CB 

 



ROCOF IMPLEMENTATION 

PROGRAMME 
Update 26/02/2020 

David Hill 



48  nienetworks.co.uk 

LSG RoCoF ï Complete 

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

Å1120 MW changed to 1Hz/s RoCoF setting (including new LSGôs connected 

during the programme) 

 

 

 

 

 

Footer 



49  nienetworks.co.uk 

SSG RoCoF ï Complete 

Å1345 SSGôs have been changed to new RoCoF setting 

Å400 MW SSG now changed to 1Hz/s RoCoF setting 

 

 

 

 

BioGas* 91

Diesel 119

PV 34

Wind 156

400
MW

Changes Complete (MW)

* BioGas includes LFG, CHP, AD & Hydro

Footer 



50  nienetworks.co.uk 

Total RoCoF (LSG & SSG) ï Complete 

 

 

 

 

 

Å1413 Generators have been changed to new RoCoF setting 

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

 

 

 

 

BioGas* 113

Diesel 138

PV 149

Wind 1120

1520MW

Changes Complete (MW)

* BioGas includes LFG, CHP, AD & Hydro

Footer 



February 2020 

Rate of Change of Frequency 

(RoCoF Updates) 



RoCoF Physical Changes Status ï Feb 2020 

Conventional Generation (8,638MW total) 
8389 MW (97%) complete 
   

249 MW (1 Units) 
remaining in NI 
 

Wind (2,223 MW total) 
   

109 MW  (21Sites)  
remaining 2114 MW (95%) complete 

Roll-out completed in NI 

Roll-out completed in IE  

Small-scale/embedded (approx. 660 MW total) 
   542MW (82%) complete 
400MW in NI Complete (confirmed by D. Hill, NIEN)  

118MW  (176 Sites) 
remaining 
 

Overall TOTAL (approx. 11,641MW) 
11,084MW (95%) complete 
 

557 MW remaining  
 

Sites where further information is needed (120 MW ) 
39MW (33%) complete 

81 MW remaining 



TSO RoCoF Validation Status 
Complete  

Information 
Evaluated by TSO RoCoF Go/No go 

TX Consumers Ireland 

TX Generation Ireland 

DX LSG Generation  Ireland  

DX SSG Ireland 

TX Generation Northern  Ireland 

DX LSG Generation Northern Ireland 

DX SSG Ireland Northern Ireland 

System Interactions Trial Readiness 



February 2020 

DS3 Discussion 



Wind Generation (2019)  

Å Wind Generation accounted for 32% of All-Island system demand,  a record 47% of 

demand was provided by wind in February, 

 

Å 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, 

  

Å 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. 

  

Å In 2019, almost 1GWh of additional wind energy was generated compared to the same 

reporting period in 2018.  

 

 



                                       
2019 2020 2021 

Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 

Gate 1 

SS VC 

Control Centre Tools - LSAT 
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Gate 2 ð 1 April 2020  Gate 3 ð 1 October  2020  

QTP September  2019 Trial 

Control Centre Tools - VTT  

Control Centre Tools  - Ramping  

70% trial 

75% trial 

DS3 Plan February 2020  

Control Centre Tools  - Ramping ð Interim Workaround 

RoCoF .5 - 1HZ Physical Changes  

C.A.P 
Milestone: 
Flex Tech 

Integration 
Initiative 

C.A.P Milestone: 
75% System 

Non-
Synchronous 
Penetration - 

SNSP 

C.A.P Milestone: 
Technical analysis - 
90% SNSP by 2030  

RoCoF .5 - 1HZ ð Trials (Phase 1 and 2 )  



Volume Uncapped Gate 2  

Å Gate 2 tender is currently in progress 

 

Å Several withdrawals from Gate 2, primarily related to ability of units to test 

 

Å Tender evaluation outcome letters to be issued to tenderers week beginning 24/02/2020 

  

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

  

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

 

Å Gate 2 outcome will be published in April after contracts have been executed on 
01/04/2020 

 

 



DS3 Control Centre Tools Overview 

Design, procure & deliver enhanced 
capability to the Control Centres 

Fully capitalised, approved by both RA, 
will increment opex in FY2020 

Collaborate with external vendors to 
deliver, supported by internal business 

partners 

Key pillar of DS3 project & essential to 
increasing SNSP 

Ramping  Margin Tool   
Enhanced Frequency Control  

Voltage Trajectory Tool 
Enhanced Voltage Control  

Look-Ahead Stability 
Assessment Tool 

Enhanced  Stability Analysis 

Key Deliverables 




