Monday 13 December 2021

Microsoft Teams
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Introductions & Apologies for absence

Apologies
Alternates

Observers/Presenters
Patrick McNabb - National Grid ESO
Wi lliam Kirk-Wilson — National Grid ESO
Neil Adams — National Grid ESO
Can Li — National Grid ESO
Jennifer Groome — National Grid ESO
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Approval of Panel Minutes from the
Meeting held on:

Wednesday 20 October 2021

| A
Q — —1
Qo — —
a — — ‘ IlI:I_:I:lIEI
— imfimlin
= = 1IIEEE 6\6
= o =i | '[IFTT s

nationalgrid



Actions Log

Review of the actions log
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Chapter 7. Guidance document
Bieshoy Awad

Energy Code Reform
Rob Wilson

Review of Modification Register
No active modifications
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ofgem

 No decisions received since the last Panel meeting

* No decisions pending
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Can Li and Bieshoy Awad
National Grid ESO
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SQSS Review Milestones

Deliverable

2021/2022 Milestones

2022/2023 Milestones

D12.1 SQSS updated to ensure it
is designed to enable
decarbonisation of the electricity
system

Publish prioritised list of issues to
be addressed and action plan.
Engage stakeholders.

Publish plan for quick wins and
initiate action if appropriate.

Milestones on delivery of quick

wins.

and initiation of actions on

broader topics.
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SQSS 1. Chapter 4 - Main Interconnected Transmission System

ReVieV\_/ a. Review of Security and Economy Backgrounds
Potential b. Interactions between NOA and SQSS chapter 4
Topics c. Operational measures and commercial services as compliance

2. Chapter 7 - Offshore Transmission system
a. Loss of infeed risk for DC Converters — removal of 1320MW limit
b. Facilitation of offshore coordination work

3. Chapter 5 - Operational Standards in E&W (relaxation to match
Scotland)

4. Chapter 3 - Demand Connection Criteria (P2 alignment)

5. Chapter 2 - Generation Connection Requirements
a. Loss of Outfeed Risk
b. Interconnectorsand Storage

6. CATO

/. Governance
nationalgrid



SQSS Review Plan

April 2022 October 2022 April 2023 March 2024

-

[2a] Loss of infeed risk for
Offshore DC Converters

Criteria

»

Quick Wins

[3] Demand Connection Criteria - P2 Alignment

[1] Chapter 4 MITS - NOA Scoping

[5] Generation Connecti

e Loss of Outfeed Risk
e Interconnectors and Storage

on

~

[1] Chapter 4 MITS— NOA

[2b] Additional offshore changes o

el

l

1

[3] Operational Standardsin E&W

|| CATO

[7] Governance
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Key Messages

» We have established a prioritized plan for SQSS review and identified
a few quick win topics to be delivered in 2022/23.

« We will continue to engage with stakeholders to revise the plan and
ensure your feedback is addressed.
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Contents
 Background and scope of FRCR
 Implementation of key changes
* Impact FRCR v2021

* Simultaneous Events
e Definition of a Simultaneous Event
 Simultaneous Event Loss Sizes
* Summary - Event Loss Sizes

 DC Requirements for Simultaneous Events

* Comparison to FRCR v2021

* FRCR 2021 Results
 49.2Hztables — BMU-only events
e 49.2Hztables — BMU+VS outage

* Adding Simultaneous Events

13 * FRCR v2022 Provisional Delivery Roadmap and Timelines
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« ESO raised SQSS modification GSR027 following the 09 August 2019 power cuts
« This introduced the new Frequency Risk and Control Report (FRCR)

» The first edition of the FRCR focused on the following key areas:

Establishing the FRCR process to deliver a clear, objective, transparent process for assessing reliability
vs cost to ensure the best outcome for consumers

» Assessing the risk from the inadvertent operation of Loss of Mains protection

» ldentifying quick, short-term improvements for reliability vs cost, including:
Delivery of the Dynamic Containment and Accelerated Loss of Mains Change Program

» Assessing the frequency standard that various size loss risks are held to, and

* The impact of transmission network outages on radial connection loss risks

14 nationalgrid



The implementation to the changes from existing policy took part in two phases:

Phase 1 — 25" May 2021
 Removing the tighter frequency limit of 49.5Hz for smaller infeed losses

» only applying the wider limit of 49.2Hz for up to 60 seconds to all BMU-only infeed losses
* No longer taking additional bids/offers on events re-categorised as BMU+VS events

* i.e. network faults like double circuits and single circuits

Phase 2 — 7th Oct 2021

« Allow BMU-only infeed loss risks to cause a consequential RoCoF loss, if the resulting loss can be
contained to 49.2Hz and 50.5Hz

15 nationalgrid



£4M

£3M

£2M

Balancing spend on largest loss

£1M

Phase 1

[l 7-day average
[ Daily Cost

O&As: Sli.do Event Code: WOLM

Implementation included:

- Relaxing the smaller infeed loss
<=1000MWt0 49.5Hz

- Re-categorising certain loss events from

BMU-only to BMU+VS and not taking
additional action to secure them

nationalgridESO



Impact FRCR v2021 Phase 2 - Reduced Costs From Oct 2021

cam
Phase 2 Implementation included:

- Allowing consequential ROCoF events to
occur if total BMU-only + RoCoF loss can
£3M be contained to within 49.2Hz

[ 7-day average

£2M [ Daily Cost

Balancing spend on largest loss

£1M

Month . *
Q&As: Sli.do Event Code: WOLM ﬂatlonalgrldESO




Impact FRCR v2021 cost saving Summary

S wem maz
- £ 35m £ 23m n/a
£ 34m £ 36m n/a
£ 33m £ 5m £ 27m
- £ 25m £ 10m £ 15m
- £ 31m £ 25m £ 6m
- £ 28m £ 4m £ 24m
- £ 26m £ 7m £ 19m
- £ 22m £ 1Im £ 2Im

Q&As: Sli.do Event Code: WOLM S na’[ionalgrid ESO



Simultaneous Events

19
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Definition of Simultaneous Event

20

Criteria

Causal vs. Coincidental

What events do we consider?

How close in time?

How many events?
Impacts
Mitigations

RoCoF

Costs

Definition

Coincidental

BMU-only events

Same instant as most onerous conditions for response
requirement

Two

49.2Hz

Response is the only mitigation.
Cannot BOA/trade may pairs of events

0.5Hz/s tranche taken into consideration*
Must take wider costs into account as larger losses ->

more DC/reserve -> impacts wholesale/BM/DM and
auction clearing prices

Impact
Not capturing true interdependence due to extreme
complexity/non-compliance

BMU-only events are more likely frequency events than losses
related to network faults disconnecting BMU’s

Not taking into account staggered losses where system is
recovering as it is computationally intensive

Can take a statistical view per settlement period across a year
e.g. median, 75% range, max

Aligning with current frequency management policy

DC is the main response required as fast enough to contain
large losses

Higher total losses as some simultaneous events large
enough to trigger 0.5Hz/s tranche

Likely to be very high costdue to very high DC requirements

nationalgrid

* G59 states that small gens commissioned before 31/07/16 could have 0.5Hz/s RoCoF protection. ALOMCP has had greater response in 0.125Hz/s-0.200Hz/s
range, meaning the >0.5Hz/s tranche is approximately double the size of the 0.125Hz/s tranche



Simultaneous Event Loss Sizes

21
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Count

Loss sizes 2019-2020

800+

Peak simultaneous loss 2.2 - 3.7GW

600 1 < |>

400 1
2004
04

Using historical data for 2019/20, both for
January (highinertia) and June (low inertia)
months.

600 4
400 1
2004

0

600

wvonth  Based on all pairs of BMU-only risks plus any
E=  consequential RoCoF at0.125-0.500Hz/s

Jun

With 95 BMU-only loss risks = >4000 pairs of
400 simultaneous events

2004

800+

600

4004

2001

1000 2000 3000 ﬂathnalgrld

Loss Size (MW)




Count

800+

6004

400 1

2004

8004

600 4

400 1

2004

600

400 1

200 1

800+

600

4004

2001

L OSS sizes

Peak simultaneous loss

1.0-2.0GW

75% upper
quantile
simultaneous loss

MONTH

1000

2000

3000
Loss Size (MW)
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8004

6

400 1

2004

Count

800+

600

L OSS sizes

800+

Peak simultaneous loss

6004
400 1

2004

00+

75% upper
quantile
simultaneous loss

< /00 - 1/00MW

>

400 1

200 1

800+

600

4004

2001

Median simultaneous loss

1000

MONTH

2000

Loss Size (MW)

3000
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L OSS sizes

800+

Peak simultaneous loss

6004
400 1

2004

8004

600 4

75% upper
quantile
simultaneous loss

400 1

2004

" MONTH
-
0 Median simultaneous loss |

600
400 4
200 1
o
800+
1.2-2.0GW
600 4

4004

Peak secured
> single-event loss

2001

1000

2000 3000
Loss Size (MW)
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Count

800

6004

400

2004

8004

600

4004

200

800

600

4004

2004

800

600

400

200

L OSS sizes

Peak simultaneous loss

SECURED
(e

_alis

75% quantile loss

Median simultaneous loss

Peak secured
single-event loss

1000 2000

3000
Loss Size (MW)

MONTH

. Jan
[:: Jun

Based on FRCR 2021, ALOMCP and DC
growth, the ESO aims to fully secure all
BMU-only events using response

Currently, the peak infeed loss including
RoCoF = ~2GW

nationalgrid=S0O



Summary

FRCR 2021 policy achieves a 1-in-22 year risk of a 49.2Hz event corresponding to a 1-in-270 year risk of an
LFDD event

We aim to fully mitigate all BMU-only risks using response as this is generally better value and reduces market
intervention by the ESO

=> assuming we always secure the largest BMU-only infeed loss + RoCoF means we will secure the majority of
simultaneous events

49.2Hz 100% 718% 0%

Using 2019 data as a representative year (corrected for new connections, growth in embedded generation
etc.) current policy would result in 78% of settlement periods where at least the 75% largest simultaneous
events would be secured to 49.2Hz

27 nationalgrid



DC Requirements for Simultaneous Events

28
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Count

1500

1000

500+

1500

1000

500+

1500

1000

500

1500

1000

500

DC Requirement

0.8-2.7GW

- <

Peak simultaneous loss

m

B

1000 2000
Loss Size (MW)

MONTH

. Jan
|:| Jun

Current DC market size is 900MW and covers
our current peak loss (including RoCoF)

Covering the largest simultaneous event would
require a DC market THREE times as large as
the current market (0-900MW)

Implications of growing a market to 2.7GW are:

- >2.7GW required for competition

- Impact on other markets like BM, wholesale,
arbitrage, FFR

- More reserve required to manage losses and
reserve for response

- Stability concernsi.e. DC interaction with
DM, too much DC behind constraints, barrier
to entry for GSP groups

nationalgrid=s 0O



Comparison to FRCR 2021

30
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FRCR 2021 Results

31

Total cost per year

£400 m

£380m

£360 m

£340 m

£320m

£300 m

£280 m

£260 m

£240 m

£220m

£200 m

49.2Hz

BMU-only
+£0.5M, 1-in-
22years

BMU-VS
+£44M, 1-in-
3lyears

SYSTEM-WIDE
£243M, 1-in-7 years

1-in-x years
——49.2Hz

50
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Example
Assuming a DC-LF cost of £17/MW/h

« Total annual cost to secure all pairs of BMU-only simultaneous events is:
=> £350M*, to cover up to a 3.7GW simultaneous loss

* Insecure simultaneous events occurred in 1995, 2008 and 2019, so assuming insecure simultaneous
events happen:

=> 1-in-10 years

« Cost per avoided insecure simultaneous event is:
=> £350M x 10 = £3.5B per avoided event

« Aligning this with the highest cost per avoided event for a BMU-only risk means:
=> £10M/£350M*365 = expectation of a simultaneous event would need to be once every 11 days

« Aligning this with the cost per avoided event for a BMU-VS outage risk means:

=> £560M/£350M*365 = expectation of a simultaneous event would need to be once every 19 months
32 nationalgrid

* This would be at least twice this cost if not higher when taking all the impacts of growing a market to three times the size of the current market



Adding Simultaneous Events
49.2Hz
£1,000 m
£900 m Simultaneous Events = very
high cost per avoided event
£800 m
£700 m
£600 m
£500 m
£400 m

£300 m J

£200 m

Total cost per year

®

o=

BMU-only =low cost per

VOI ven
£100m avoided event

£0m 1-in-x years
1 10 ——49.2Hz 100 1000 .
33 nationalgrid



Event
Ofgem decision on GSR027 modification
Methodology consultation
Panel recommendation of methodology
FRCR consultation
Panel recommendation of FRCR for submission to Ofgem
Submission to Ofgem
Ofgem decision

FRCRv2021 Implementation

FRCRv2021
10/12/2020
21/12/2020 - 13/01/2021
29/01/021
01/03/2021 -12/03/2021
30/3/2021
01/04/2021
12/05/2021

13/05/2021 - 04/10/2021

FRCRv2022
N/A
21/02/2022 —11/03/2022
18/03/2022
21/02/2022 —11/03/2022
18/03/2022
01/04/2022
TBC

N/A

FRCR v2022 with combined consultation for methodology and draft report - provisional delivery 15t April 2022
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In September 2021 we held an ESO Satisfaction Survey. Below is a summary of the feedback related to Code
Administration:

* Stakeholders generally happy with the service provided

* Noticed improvements over the last couple of years

e Specific mention to the improvements in the organisation and efficiency of Grid Code Panel meetings
* Good email communicationand answersto queries

 Code Admin do a fantasticjob given resource levels

* There could be animprovement in written materials. More clarity, fewer acronyms

* Make clearer what parties are impacted by modifications
* There are occasions when meetings are double booked

nationalgrid



* In May we published a summary document which set out the key areas we planned to focuson in 2021-22.
 We're dedicated to making incremental improvements and will build into our plan further feedback we receive.

Upskilling and recruitment . Rationalisation

Collaboration . Digitalisation
Better sight of cross-code impacts

Diversity and equality

nationalgrid


https://www.nationalgrideso.com/document/191576/download
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« CACOP Website
e 2022 Panel Dates
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WWW.Cacop.co.uk

The CACoP Forumis delighted to announce the launch of our new website. The CACoP Website is the new home of all information related
to the CACoP. You will be able to find latest versions of all our products in one central place, where previously these were stored across
various code websites. Information on the new website includes:

The Code Administration Code of Practice — the set of principles that the Code Administrators agree to uphold
The Central Modifications Register —the consolidated record of all live industry code changes

The Horizon Scanner —a forward look at what could impact our industry codes in the medium/long-term
CACoPissued guidance — any information that we have published to support parties navigating our codes

Industry codes meeting calendar - here you can access information about when meetings are happening across the industry, filter by
individual codes, and navigate to individual meeting pages on specific code websites through integrated links. It includes meeting
information for all 10 CACoP Codes.

The latest and historic versions of the CACoP Newsletter —the quarterly publication that keeps interested parties updated on CACoP

matters. By visiting the CACoP Newsletter page, you can sign up to receive direct notification from the CACoP Forum each time the latest
newsletteris released.

You can send any queries or feedback on the website directly to the CACoP Forum Secretary, through a form on the Contact Us page.

Please share the link with your colleagues who may find this useful. We welcome your feedback and ideas around what we could add to the
website to provide further value in the future.

nationalgrid
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http://www.cacop.co.uk/

SQSS 2022 Panel Dates

Panel Dates | PapersDay Modification
Submission
Date

January 12 4 21/12
March 9 1 22/02
May 11 3 26/4

July 13 5 28/06
September 14 6 30/08
November 9 1 25/10
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Date of/ ext meeting

Wednesday 12 January 2022
Panel Papers Day — 04 January 2022
Modification Submission date — 21 December 2021

nationalgridESO




Close

nationalgridESO



