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Aims of Today

Provide an updated overview of
how we are transforming our
balancing capabilities, both
current & new.

Share progress on delivery since
our last Balancing Programme
Event in June.

Focus on the first few releases of
the Open Balancing Platform, &
what industry can expect to see.

Understand how our
transformation may impact you.

Identify what information you need
to know & when.

Your insight to help us tackle key
challenges in transforming our
balancing capabilities.

Future interests and how we
continue to engage.
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COLLABORATE

To validate our roadmap aligns to
industry priorities

Collaborate on how we overcome
any key challenges associated with
transforming our balancing
capabilities, on the road to net-zero
operability.

ESO




Event Agenda
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Time Title Details
09:30 - 10:00 Arrival Tea and coffee
10:00 — 10:05 Welcome Aims of the day
10:05 - 10:15 Balancing Programme: Setting the Scene Overview of the need for change & focus to 2025
10:15-11:15 Open Balancing Platform (OBP) Release Plan + Overview of the OBP roadmap out to 2025 inc. identified benefits
11:15-11:30 Break Tea and coffee

g g Sondmep Decp O
11:30 - 13:05  Breakout 1 (11:30 — 12:15) -P 0d

Breakout 2 (12:20 — 13:05) * Transition & Innovation

' ' * OBP Demo

13:05-13:50 Lunch

Breakout session . As above
13:50 - 15:00 Breakout 3 (13:50 ~ 14:35) * Return to main room for breakout session playback

Session Playback (14:40 — 15:00) play

T Enhancing Energy Storage in the Balancing : :

15:00 — 15:15 Mechanism (BM): Post Event Updates Progress update on the ESO’s plan to enhance Energy Storage in the BM
15:15-15:45 QandA  Slido/Open floor
15:45 - 15:55 Close * Next steps




AT

Balan

Cm'g?-\‘" g
Setting the Scene

Brendan Lyons




. : Slido #NovBPevent
Introduction to the Balancing Programme

The aim of the Balancing Programme is to maintain and bring change into our current balancing capabilities
to support Control Room operations, whilst we transform to new balancing capabilities that the ESO needs to

deliver reliable and secure system operation, facilitate competition for the benefit of consumers and meet our
ambition for net-zero carbon operability.

The Balancing Programme strives to enable the ESO to deliver on its mission to drive the transformation to a fully
decarbonised electricity system by 2035 which is reliable, affordable and fair for all, and realise its ambitions:

Ensuring the Driving competition

electricity system for the benefit of Being the net zero Engaging as a Bdeilr;?allr;nn%vgg\t/ae |
can operate employer of choice trusted partner g driven

carbon free by 2025 SOl



Why do we need to Transform?

1. Manage increased
number of market
participants

2. Quickly adapt to new
requirements, innovation
and services
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Current System Changes: Delivering changes and
improvements to our current balancing systems,
responding to identified need, ahead of OBP being fully
implemented in 2027.

3. Enable level playing
field for new flexibility
services

4. Optimise balancing
cost

A 4

How are we
delivering this
transformation?

Development of New Systems: Developing and
delivering two new platforms for balancing and
forecasting which are reliable, resilient and secure, and
modernise Control Room operations.

Process Improvement: Reviewing current processes to
understand what changes and information are required
to enhance operation in line with our objectives.

A 4

Trials & Innovation Projects: Collaborating on trials &
innovation projects to build an understanding of
requirements for future balancing capabilities through
lessons learned.

Enabling Market reform: Through our system changes
and development we enable market reform in response
to evolving requirements & need.




Programme Vision 2023 - 2025 slido #NovBPevent

1. Manage increased 2. Quickly adapt to new 3. Enable level playing _— :
number of market requirements, innovation field for new flexibility 4. Optlmlggsbtalancmg
participants and services services

Some key areas of focus for the Balancing Programme to 2025

e = ~ o 4
We will deliver a 2nd Transition of Electronic Data Build out cross programme  Enablers to support Non-
Data Centre providing Transfer /Electronic Dispatch integration —e.g., BM in the Open Balancing Er;rr]]aan%?q(qjesr:?\r/\ﬁ?r&ast
enhanced resilience Logging to the OBP Strategic Integrated Energy Platform (OBP) enabling Dis a%ch & new Balancin
to the Open Balancing platform. De-risk BM failure & Management System, Ancillary Services Dispatch Meé)hanism (BM) Quick g
Platform (OBP) enabling further changes to Single Markets Platform and  Platform (ASDP) Reserve service
support storage management. Data & Analytics Platform. Decommission in 2025. '
= 41 N » 5
Delivery of MW Dispatch New Platform for Energy Enabling delivery of accurate Decommissioning Roadmap for BP3 - 2025
Service (NGED & UKPN):  Forecasting enable ESO to and easily accessible of EBS through the and beyond elaborated,
to allow earlier connection ~ update forecasting models forecasting data to market }L?]rgi'ggglﬁf into BM ur_w?}erpﬁnned and interlocked
of assets. with ever evolving energy participants through BMRA & 4 with other programmes

landscape and data ESO Data Portal



Stakeholder Feedback — “You said, we did” Slido #NovBPevent

g Z We restructured our website to make information

Information on our website was not easy to find : :
easier to find

You would like more regular updates between our @ We launched our Balancing Programme
events M Newsletter

We set up specific stakeholder focus groups to
allow for direct discussions

You would value direct discussions on specific
topic areas

We now publish all this information on the website
and via our newsletter

Better transparency was needed around the
outputs of the stakeholder focus groups

Improve the dispatch of battery assets in the S Z We held a stakeholder event to collaborate with
Balancing Mechanism industry on our plan

The battery zone needed to be included in OBP We reprioritised activities to include this in OBP

Release 1 Release 1
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Objectives of the Session

i * Provide an overview of what industry can expect to see on day 1 of OBP R1.
V —
v - * Provide a high level overview of the OBP specific roadmap out to Summer 2025, outlining
functionality industry can expect to see
« Qutline the benefits and value we have identified for the different releases of OBP.
6 * Provide an opportunity for stakeholders to:

« Highlight any challenges they perceive in the proposed release schedule

« Highlight any additional benefits/value add they perceive as this may support
prioritisation within the release schedule moving forward.



Engineering Transformation

Modern Architecture: The platform represents a significant architectural
advancement, steering towards an authentic microservices architecture that inherently
incorporates pre-designed elements for resilience, performance, and stability.

Modern Test approach with focus on Automation: Implemented Test First
approach. Introduction of lower level testing, gradually reducing large inefficient E2E
packs to catch issues much earlier in the development cycle. Fully comprehensive
test automation results, enabling continuous Testing.

Monitoring, Proactive Incident Management and Observability. Adoption of Site
Reliability Engineering (SRE) to implement continuous monitoring and proactive
incident management. Enabling observability through Grafana/Kabana tool set.
Enabling traceability of a user feature providing real-time insights and analytics to
enhance performance, efficiency, and user satisfaction.

Transparency and continuous improvement through automated measurement:
Adoption of automated DORA (DevOps Research and Assessment metrics) tracking
development life cycle inefficiencies and enable process improvement to achieve

agility and speed.

Slido #NovBPevent

Microservices based architecture
allowing further modernization and
enhancement.

Automation code coverage 75%
enabling ability to improve quality with
speed.

Enhanced observability to
continuously assess system behaviour,
monitor the system health and business
KPIs such as optimization, instructions
etc.

Lead time for code change: Ability to
make code change in >1 day from
Developer environment (lowest) to the
SIT environment (highest).



OBP...as a Journey

Release 2

Release 1

New Storag
We are here I Params

Bulk Dispatch :Constralnt Managment

--Q--

BM Interface
Balancing Reserve

Multi-user BM Quick Reserve
Wind Units

Fast Dispatch

Scalability
Unit Restrictions

“Core” Balanci
el Answer

BM Slow Reserve
NBM Slow Reserve
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Release n
|

Maintenance and
Continuous

uick Reserve
Improvement

Product

OpenShift on Azure Secret Mgt  CNI Data Centre
Service Mesh

App Build Pipeline streams EEEIIPES0E Control Room User Auth
Platform Build Pipeline _
: . ~ OpenShift Upgrade
Logging & Tracing CNI Quarantine

Scanning Policy Enforcement
OpenShift on CNI

CNI Networking

Database
Zero Downtime Deployments
Observability

Active / Active / Active

Mo :
re Env:rcnme,lts
Support

“OBP Lite” |

Business Critical !
Active / Active / Active
within Cluster

“OBP Strategic” :

Operationally Critical -
Active / Active / Active
across Data Centre

Platform

Maintenance and
Continuous
Improvement



Additive Roadmap Long-Term View
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| As-is |

Step 1 — Scalable Ops (Dispatch) |

| Step 2 — Ancillary, Reserve & Response |

— Declaratiogg
BM Participants

Metering / Fred x

Sent “Telephone” instructions

Market da
VERGIL

Instructions to send

ForecastSystem

Market

Platform(s
EBS o be retired and
replaced with manual
workarounds or reverting
to old functionality in BM
(SPICE). Timing TBC, but
not considered further in
OBP roadmap

Participants

| Step 3 — OBP Master |

Reporting

Inertia
Monitoring

fangenery
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UWAs

Non-BM
Participants

Market data | Instructionstosend

EDT/EDL
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Market g3
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Availability,
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Market
Platform(s
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Step 4 — Decom BM |

Step 5 — Scalable Ops (Scheduling) |

BM Participants

Metering / Freq o8
vietep

ForecastSystem &

Market
Platform(s

Inertia
Monitoring

Availability
Metering

Non-BM

Participants [Nk

Instructions

— Declaratigpd
BM Participants

Instructions Py
Metering / Freq /
'
7
ForecastSystem /
Market A 7
Platform(s eg,'frfqar: -
Contracts Reporting

Inertia

Non-BM ..
Monitoring

Participants

BM Participants
Metering / Freq LEIETOT
v

ForecastSystem

Market
Platform(s

Contracts



OBP Release Philosophy Slido #NovBPevent

Until existing systems are fully decommissioned we have two types of release

« If an OBP release has a dependency on an existing systems then OBP must align with the other
system’s release schedule

If the release is fully managed within OBP we adopt the philosophy of “release on demand”

oTe

« OBP will adopt continuous delivery — use feature “toggles” to promote regular deployment and
“release on demand”

When evaluating what to implement and when, we must take into account the level of resilience the
services requires

« Initially we go live with “OBP Lite” — this provides a resilient platform support within one Data
Centre

é « Later we implement “OBP Strategic” — automatic resilience across two geographically separate
Data Centres

 While in OBP Lite the fail over if we lose an OBP Data Centre is to revert to existing systems
and so some new services may be lost



Details of our First Release Slido #NovBPevent

We are going live with two zones on 12 December — the Battery Zone and Small BMU Zone

* Intesting we have successfully optimised requirements for both zones and followed this by automatically
issuing multiple instructions

* Inthe case of the Battery Zone we are typically issuing 25 to 50 instructions per run

* Inthe case of the Small BMU Zone the number of instructions is 40 to 80 (the Battery Zone is smaller than the
Small BMU Zone)

In testing we have experienced issues with certain combination of technical parameters

« The key issue is the automatic conversion from the decimal MW values generated by the optimiser and the
creation of instructions with integer MW values

« The issue does not arise in Battery Zone but can appear in up to 10% of instructions generated for the Small
BMU Zone

To workaround this we have implemented the following
« All instructions that do not fully obey technical parameters are flagged to the control engineer
» These instructions are blocked from the automatic sending function
« The control engineer will manually adjust the invalid instructions and send them via existing systems

We are working on a number of proof of concepts to fix this issue



OBP Release Winter 2023 Slido #NovBPevent

@ N

Details of the capabilities and enablers:

« Transfer of zonal targets from existing Balancing Mechanism (BM). For
two zones we will enable a control room user to select a proposed

Winter 2023 > optimised set of instructions based on a least cost solution that satisfies
the requirement, subject to all Balancing Mechanism Unit (BMU)
Capabilities: constraints ar.ld .send these |n.struct|ons with a sjlngle button press.
1. Bulk Dispatch of \ The platform is in place, serving as the foundation for future releases. /
Battery Zone & Small
BMU Zone Benefits: \
» Instructions will increase from 2-3 per minute to circa 50 instructions
Enablers: multiple times per hour.
1. New IT Platform in " + A more optimal solution will be available to the control room
one Data Centre * Reduction in skip rates
2 Interface to/from * Reduced CO2, increased use of flex_ible assets, improved situational
o awareness ~ £15m consumer benefit p.a.
existing BM system K /

Future support from Industry:

« Feedback after you start to receive instructions from the new tool
« Confirmation you can handle increased volumes of instructions
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OBP Release Spring 2024

Details of the capabilities and enablers:

» Fast Dispatch — allows the control room to take optimised fast
actions from BMUs have that the correct technical parameters
(this will not be limited to two zones)

Spring 2024 « Balancing Reserve — Supports dispatch of BMUs that are

successful in Balancing Reserve auctions

\ 4

o * Provides metering to OBP so that we can implement monitoring
Capabilities: k and improve situational awareness /
1. Fast Dispatch
2. Balancing Reserve / \

Benefits:
Enablers: Improved use of flexible assets by providing control engineers
1. Full support for clock the ability to instruct fast acting units to manage short term
change g freqygncy deviations _ _ _
2 Interface for SCADA « Additional revenue opportunity for BMUs via Balancmg Reserve
* Increased situational awareness frees up time to consider other

\ actions /

Future support from Industry:

« More BMUs will receive an increase in the number of instructions
— confirmation that volumes can be managed by control points




OBP Release Summer 2024 Slido #NovBPevent

~

Details of the capabilities and enablers:

* Implementation of BM Quick Reserve
« Bulk dispatch of wind BMUs using heuristic rules that overcome

Summer 2024 these units not following PN

\ 4

- \ Automated interface from SMP )
Capabilities:
1. BM Quick Reserve Genefits: \
2. Bulk Dispatch Wind « BM Quick Reserve provides new market opportunities for
BMUs market participants
BM Quick Reserve is forecast to reduce consumer costs
Enablers: > through the procurement of a more ec.onomic new service
1. Interface from Single * Interface from SMP overcomes limitations from current manual
process
Markets Platform * More efficient dispatch of wind BMUs — designed to mitigate the
K issue of these units not following submitted PNs /

Future support from Industry:

« Support end-2-end testing of BM Quick Reserve
« Feedback on heuristic rules for dispatching Wind BMUs




OBP Release Autumn 2024 Slido #NovBPevent

Details of the capabilities and enablers: A
* Provide decision support tools to the control room so that they can
g better dispatch to minimise the effect of constraints
Autumn 2024 * Improve off-line analysis to measure the effectiveness of actions
« Support audit of control room decisions
. N /
Capabilities:
1. Constraint a N\
management Benefits:
» Better constraint management allowing the control room to reduce
Enablers: g the effect of system constraints — estimated benefit is circa £11m
1. Interface to Data p-a.
Analytics Platform \ More feedback to the control room on the effectiveness of decisions )
4 )
Support from Industry
»| ¢ To some extent this is an “enabling” release providing more tools to

the control room and less change for participants but is there more
information you would like on this?

- J




OBP Release Winter 2024

Winter 2024

Capabilities:
New storage
parameters

1.

Enablers:

1.

2.

3.

OBP Strategic —
second Data Centre
EDT/EDL mastered
from OBP

Interface to Ancillary
Settlement for Non-
BMU (NBM)

Slido #NovBPevent

-

Details of the capabilities and enablers:

~

\ 4

Implementation of new storage parameters allowing the control

room to plan use of limited duration assets in longer timescales
EDT/EDL mastered from OBP allowing more flexible development
opportunities

New services on OBP now have full resilience

OBP will have interface to the ESO settlement systems /

N
( sencis

A\ 4

enefits:

\

Better long term management of limited duration assets

Removal of “15 minute rule” for limited duration assets allowing

the ESO to send more optimal instructions

Inclusion of new message types on EDT/EDL (e.g. supporting
removal of fax machines)

Interface to Ancillary Settlement is an enabler for moving NBM
services onto OBP /

Support from Industry

l

Participation and support for Grid Code changes
Testing of new EDT/EDL messages




OBP Release Spring 2025 Slido #NovBPevent

~

Details of the capabilities and enablers:
* Implement “open ended” and “arming” instructions on OBP to

Spring 2025 ) support new services planned for the future (NBM Quick Reserve
and Slow Reserve)
Capabilities: « Develop external communication APIs on OBP and run in parallel
1. Non BMU (NBM) \ with existing APIs to control points /
Instruction Types
4 )
Enablers: Benefits:

1. NBM Application

Programming Interfaces existing systems to OBP
(APIs) N As such benefits are realised at a later date

« This an “enabling” release while we move capabilities from

\ 4

Support from Industry
« Testing new interfaces




OBP Release Summer 2025
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Details of the capabilities and enablers:
« Major roll-out of new reserve services to both BMUs and non-

Summer 2025

Capabilities:

1. NBM Quick Reserve
2. BM Slow Reserve

3. NBM Slow Reserve

\ 4

BMUSs. Features defined in new service terms.

~

» Development of control room screens to allow the issuing of
\_ Pumped Storage BOAs on OBP
/Beneflts
New market opportunities for participants
* New services that are more economic and support net-zero
ambitions

Enablers:

1. Pumped Storage Bid-
Offer Acceptances
(BOAS)

\ 4

« Dispatch of BM and NBM from one system improving situational
awareness and supporting better dispatch decisions — estimated
benefit circa £8m p.a.(please note does not include benefits in

k bullet 2 which will be provided in other forums)

J
™~

/

Support from Industry

» Testing of new reserve services
» Testing with Pumped Storage units




Open Balancing Platform Release Plan Timeline Slido #NovBPevent

/ Winter 2023 \ / Summer 2024 \ / Winter 2024 \ / Summer 2025 \

Capabilities: Capabilities: Capabilities: Capabilities:
1. Bulk Dispatch of Battery 1. BM Quick Reserve 1. New storage parameters 1. NBM Quick Reserve

Zone & Small BMU Zone 2. Bulk Dispatch Wind BMUs 2. BM Slow Reserve

(rule based) Enablers 3. NBM Slow Reserve

Enablers: 1. OBP Strategic — second Data
1. New IT platform in one Data Enablers Centre Enablers

Centre 1. Interface from Single Market 2. EDT/EDL mastered from OBP \1 Pumped Storage BOAs /
2. Interface to/from existing BM Platform 3. Interface to Ancillary Settlement

K system K / K for NBM /

/ Spring 2024 \ / Autumn 2024 \ / Spring 2025 \

Capabilities: Capabilities: Capabilities:
1. Fast Dispatch 1. Constraint Management 1. NBM Instruction Types
2. Balancing Reserve
Enablers Enablers
Enablers 1. Interface to Data Analytics \1 NBM APIs /
1. Full support for Clock Change \ Platform j
2. Interface from SCADA for

K metering, alarms, indications /

ESO
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Objectives of the Session

* Provide an update on:

 Roadmap progress since June 2023, and the benefits delivered

— « How we are transforming our balancing capability through to Autumn 2024, and the impact
and benefits we expect to see

«
|

« The changes market participants can expect to see for each release, and when

* Develop an understanding of:
6  How our transformation may impact you
« What information you need from us throughout this transformation, and when

* Any challenges, opportunities, & additional benefits you perceive in our Balancing Programme
roadmap

@ » Collaborate on how we overcome any key challenges associated with transforming our balancing
capabilities.



Industry Co-created Roadmap - Version 3 Slido #NovBPevent

Our industry co-created transformation roadmap Key:
describes the functionality which will be delivered in our s (B — CoTmRIEE

Orange Box — In progress
Green Box — Capabilities to come
— — = = - Updated since Version 2

systems to help us realise the strategic objectives, and
when

Enhanced
DM/DC/DR

Skeleton for
new IT

Skip rate in existing systems

Apr 21 - Mar 22 Apr 22 - Mar 23 Apr 23 - Mari 24 Apr 24 - Mar 25 Apr 25 — Mar 26 Apr 26 — Mar 27

/ ESO




Time H

orizon of Activities across 2023

June 2023

July 2023

Development of New Systems

Current System Changes

Trials

o)

September 2023

Activity
Name

ESO
Deliverable

Impacts

Benefit

Balancing Mechanism
(BM) System Release -
Constraint Management
Pathfinder

Introduce functionality arm
and disarm units and
reduce manual effort
through the introduction of
new reason codes.

Automation of manual
process and facilitating
improved optimisation of
how constraints are
managed.

Build on the ~£100m of
constraint costs savings
already delivered by the
Pathfinder so far, as well as
supporting the move to a
zero-carbon future.

Slido #NovBPevent

Strategic Platform for
Energy Forecasting
(PEF) System Release
- Foundation

Delivered the foundation
of the new Platform for
Energy Forecasting
(PEF) on our strategic
cloud platform

Enable the development
of new forecasting
features.

Enable development of our
new forecasting platform
to provide more accurate,
frequent, granular, & easily
accessible forecasting
data to improve decision
making ahead of real
time.

Ancillary Services
Dispatch Platform
(ASDP) System
Release: ASR NBM
PN Visualization

Improved visualisation
for non-BM Response
services.

Increased control room
visibility of dynamic
response services

Improved situational
awareness for the
control room re:
dynamic response
services

ASDP System Release:

Regional Development

Programme NGED MW
Dispatch

Delivery of NGED MW
Dispatch Service - a
constraint turn-down service.
Business go-live for NGED
will be late November.

Allows the control room to
turn down generation in the
NGED area for units which
have the relevant condition in
their contract and are signed
up for the service.

NGED can offer earlier
connections to distributed
assets who participate in the
service than might otherwise
be the case.

BM System
Release: Inertia
enablement

Enabling the Inertia
process in BM
SPICE.

Enabling retirement
plan for EBS

Part of a larger project
that will enable us to
retire EBS in 2024,
providing a one-off
saving of approx.
£30.2m for the 1st year
and an additional
saving of £5.2m for
the following 3 years

Small-scale
aggregated assets:
Live BM Trial

In conjunction with Power
Responsive, we have started a trial
to examine small scale assets
operating in the Balancing
Mechanism (BM).

Temporary relaxation of the existing
operational metering standards, for
3 months for new assets for a
limited volume (50MW total, 10MW
per company)

Evidence base development:

* Review the capability of assets
operating in BM framework.

» Assess impacts and risks of
aggregated smaller-scale assets
operating in the BM.

« Evaluate benefits — Additional
flexibility in the BM and impact on
balancing costs.



Time Horizon of Activities across 2023

Activity
Name

ESO
Deliverable

Impact

Benefit
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PEF System Release:
Grid Supply Point (GSP)
level Embedded Solar &

Wind Forecast

Enables incremental Grid
supply point level embedded
solar & wind power generation
forecasting data flowing into
balancing system (BM)

Improved constraints

management ahead of real
time, enables lesser last
minute / real time actions in

BM.

Estimated consumer saving
per annum: £17m-£28m

Provide more certainty to

market participants

Anticipated to support

reduction in balancing costs
and the risk of constraints being

breached in real time.

m

ASDP System Release:

Regional Development

Programme UKPN MW
Dispatch

Delivery of the majority of the UKPN
MW Dispatch Service - a constraint
turn-down service. Delivery of the
remaining UKPN MW Dispatch
Service is scheduled for Feb 2024

Allows the control room to turn
down generation in the UKPN area
for units which have the relevant
condition in their contract and are
signed up for the service.

UKPN can offer earlier
connections to distributed assets
who participate in the service than
might otherwise be the case.

Development of New Systems

Current System Changes

[
LILIG

November 2023

mey

ASDP System
Release: Control
Room
Improvements

STOR and non-BM
Fast Reserve
service ASDP
system
Improvements.

Improvement to

a situational alert,
log screen retention
and auto cease
functionality

Risk reduction and
system use
improvements

= =l

BM System Release - Constraint

BM System Release: Vergil
Management Pathfinder (CMP)

Single Dispatch (Phase 1)

BM system enhancement reducing the
time to issue instructions. This is an
enabler towards introducing the new
Balancing Reserve service

IEMS- BM Interface & Situational Awareness

* Remove dual maintenance for IRTIP status
between IEMS and SORT

* Enable update of CMP pricing in SORT and
automatically inform SHETL of disarmed units
Reduced manual workload for the control room.

Potential increase from 100 to 300
instructions per day

30 seconds per instruction down to 10

* Improved real-time dispatch of
smaller BMUs and batteries.

* Improved cost-order decisions.

* Improved speed to dispatch
batteries and small BMUs - required
to go live with balancing reserve.

» Balancing Reserve is planned to
reduce balancing costs by £25m per
month

Time saving improvements for the control room —
Increased amount of time for the control room to
spend working on dispatch in merit order.

Build on the ~£100m of constraint costs
savings already delivered by the Pathfinder so
far, as well as supporting the move to a zero-
carbon future.



Time Horizon of Activities across 2023 & 2024

November 2023

December 2023

Development of New Systems

L1
|ﬂ Current System Changes

Enabling Market Reform

January — March 2024

Activity
Name

ESO
Deliverable

Impact

Benefit

BM System Release
— Integration &
Decom Enablement

Interfaces delivered to
enable OBP to bulk dispatch
small BMUs & batteries.

BM changes to enable EBS
decommissioning

Enables bulk dispatch for
the Small BMU and
Battery Zones, improving
merit order dispatch

Removes reliance on EBS

Interfaces to enable OBP to
bulk dispatch - estimated
£11m savings.

Part of a larger project that will
enable us to retire EBS in 2024
providing a one-off saving of
approx. £30.2m for the 1st
year and an additional saving
of £5.2m for the following 3
years.
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BM System
Release: Control
Room
Improvements

ENCC requested
usability improvements
to dispatch (SORT) &
scheduling (SPICE)
tools.

Improved navigation &
situational awareness, saving
users time & giving them
more capacity to focus on
merit order dispatch.
Improvements to scheduling
of batteries & CFD wind units

Reduction of balancing
costs (estimated > £2m
per year)

Support increased
dispatch efficiency & a
reduction in skip rates.

Dynamic
Regulation:
Cap Increase

Increase cap
on current
auction to
350MW

Increasing the
volume of
procured
Dynamic
regulation

Support
increased
system security.

Enhanced
market
opportunities.

Open Balancing
Platform (OBP) System
Release — Winter 2023

Bulk Dispatch of Battery Zone &
Small BMU zone.

IT Platform in 1 Data Centre

Interface to/from existing BM system

Instructions will increase from 2-3
per minute to circa 50 instructions
multiple times per hour.

Platform is in place - foundation for
future releases.

A more optimal solution will be
available to the control room

Reduction in skip rates

Reduced CO2, increased use of
flexible assets, improved
situational awareness ~ £15m
consumer benefit p.a.

Control Room
Process Trials

Testing different
approaches to the
application of storage
in meeting reserve
requirements through
to dispatch decisions.

Targeted dispatch in
real time

Potential for more
Scheduling

Reduced balancing
costs

ASDP System Release:
Ancillary Services
Reform (ASR) Response

Delivery of improvements
in Dynamic Response
services.

Improved ability to arm &
disarm units

Improved visibility of future
contract periods

Improved visualisation for
non-BM Response services

More flexibility and effective
use of response services

Improved control room
situational awareness

Increased ability to protect
system security

ASDP System
Release: Control
Room
Improvements

Improvements inc.
new active screen
for NBE & update
on screen alert

Improved
functionality of the
system

Improved ability to
dispatch



Time Horizon of Activities across 2024

Winter

O=X 5
_— 00 — 4 ——

January — March 2024

B8 586

Development of New Systems

L1
E] Current System Changes

1

=X

i
ad Process Improvement

ACtIVIty Trials and start grid
Name code change
Expedite the provision of
ESO data. Underpins ENCC
. process reviews and efficient
Deliverable dispatch of batteries ahead
of grid code mod
Greater number of
Im paCt instructions
More efficient dispatch
Benefit

Slido #NovBPevent

Storage Parameter

BM System Release
- Vergil BOA
Extension Shortcuts

Improvements to Vergil to
reduce manual workload

when extending BOASs on
small BMUs and batteries

Time saving
improvements 45
seconds per extension
to 10 seconds

Enable improved
merit order dispatch.
Supports introduction
of Balancing Reserve

BM System
Release: Ewic
and Moyle
Interconnector

Remove legacy
systems for
E&M
interconnector

Streamlined
maintenance
and support

BM System
Release:
Greenlink

Interconnector

Enable Greenlink
interconnector for
its commissioning
date.

The Greenlink
interconnector is
anticipated to
provide additional
energy security
and the integration
of low carbon
energy sources.

BM System
Release: SPICE
Changes

Enabling the Day
Ahead Congestion
Forecast and Trading
Processes in SPICE

This will be the final set
of process changes
which enable us to
decommission EBS
and realise the benefits

Part of a larger project
that will enable us to
retire EBS in 2024,
providing a one-off
saving of approx.
£30.2m for the 1st year
and an additional
saving of £5.2m for
the following 3 years

BM System
Release:
Control Room
Improvements

Improvements to
Control Room
dispatch tool
(SORT).

Improved situational
awareness -
increased visibility
of frequency control
instructions &
instructed reserve

More time for the
control room to
focus on merit
order dispatch.

>£2m expected
annual reduction in
balancing costs

Wind Power Generation
Forecasting Product

Deliver generator level wind power
generation forecasts using advanced
analytics & modelling capabilities, &
richer numerical weather prediction
model data

Improve decision making in control
room and for market participants

Frequent, granular, & more accurate
forecasting data to market
participants

Improved situational awareness for
wind generation resulting in
improvements in overall quality for
ESQO’s forecasting capability



Time Horizon of Activities across 2024

Activity
Name

ESO
Deliverable

Impact

Benefit

Balancing Reserve

Go-Live of a new
product that will
secure Regulating
Reserve on a firm
basis at day ahead

Procurement of
500MW-2.5GW
across all providers

Transparent Process

Enhanced market
opportunities

Support increased
system security

Slido #NovBPevent

Spring 2024

OBP System Release: Spring 2024

Fast Dispatch
Balancing Reserve
Full support for clock change

Interface from SCADA for metering, alarms, indications

Allows the control room to take optimised fast actions
from BMUs have that the correct technical parameters
(this will not be limited to two zones)

Supports dispatch of BMUs that are successful in
Balancing Reserve auctions

Metering to OBP so that we can implement monitoring

Improved use of flexible assets by providing control
engineers the ability to instruct fast acting units to
manage short term frequency deviations

Additional revenue opportunity for BMUs via
Balancing Reserve

Increased situational awareness frees up time to
consider other actions

BM System
Release: Bulk
Disarm Response

Bulk arming and
disarming of DM, DR,
and DC response
services by service
and constraint

Improved ability to
disarm and re-arm
units providing

dynamic response

Support enhanced
system security

Potential to increase
the amount of
contracted response

May — June 2024

BM System Release -
Constraint Management
Pathfinder & SCL

Additional usability
improvements for CMP and
changes to how costs will be
calculated

New cost framework for intertrip
scheme, the ability to instruct
units for voltage separately from
reactive power and the ability to
instruct units separately for inertia

Build on the ~£100m of
constraint costs savings already
delivered by the Pathfinder so
far, as well as supporting the
move to a zero-carbon future.

Development of New Systems

L1
|ﬂ Current System Changes

Enabling Market Reform

BM System Release:
Control Room
Improvements & OBP
Interface

Bulk MVAR dispatch
Dispatch advice at forced SEL per unit

Interface between OBP and BM.

Consolidate > 100 screens into 1

Enable control room to reserve
headroom on units

Interface - provide data to enable OBP
to better optimize for constraints

Control room improvements
support reduction of balancing
costs (estimated > £2m per year)

Improved system performance



Time Horizon of Activities across 2024

May — June 2024

Ly

ASDP System
Release: Ancillary

OBP Integration

Activity with Elatform for - services Reform
nergy ASR) Response -
Name : ( P
Forecasting (PEF) Constraints
ESO Technical delivery of  Delivery of
) a new interface improvements for
Deliverable between OBP and Dynamic Response
PEF services
Enable transition of .
frequent, granular, Ability to arm and
Impact and timely delivery of  disarm units by
forecast data between ~ constraint.
the platforms
Improved situational » More flexibility and
awareness & effective use of
_ dispatch decision response services.
Benefit making in OBP. + Improved control

room situational
awareness.

* Increased ability to
protect system
security

Slido #NovBPevent

Summer 2024

Quick Reserve

Product aimed
primarily for reacting
to pre-fault
disturbances.

Restore the energy
imbalance quickly &
return frequency
close to 50.0 Hz

Potential for
enhanced market
opportunities

Transparent
Process

Open Balancing Platform
Release — Summer 2023

* Implementation of BM Quick
Reserve

» Bulk dispatch of wind BMUs using
heuristic rules

» Interface from Single Market
Platform

Enable BM quick reserve

Overcome wind units not following PNs

* New market opportunities for market
participants

* BM Quick Reserve is forecast to reduce
consumer costs through the
procurement of a more economic new
service

* Interface from SMP overcomes
limitations from current manual process

* More efficient dispatch of wind BMUs —
designed to mitigate the issue of these
units not following submitted PNs

September 2024

PEF System Release:
Solar Power Generation
Forecasting —
Enhancements

Deliver Solar power
forecasting product on PEF, &
enhancements i.e., Model
enhancements using richer
data sets.

Improved National & Grid
Supply Point level solar power
generation forecasts

Market participants have access to
improved solar power generation
forecasting data.

Improvements to demand
forecasting and reduction in
balancing costs - contribute to the
overall benefit case of forecasting
enhancements ~£175-£190m;
solar power is a component of
national demand calculations

Development of New Systems

L1
E] Current System Changes

Enabling Market Reform

Autumn 2024

Open Balancing Platform
Release Autumn 2024

Constraint Management - Provide
decision support tools to the control
room.

Interface to Data Analytics Platform

« Better dispatch to minimise the
effect of constraints

* Improve off-line analysis to measure
the effectiveness of actions

» Support audit of control room
decisions

Better constraint management
allowing the control room to reduce
the effect of system constraints —
estimated benefit is circa £11m p.a.

More feedback to the control room
on the effectiveness of decisions
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Breakout Discussion

5
P

« Questions relating to any of the changes discussed so far?

« We want to hear from you:

@ * How the changes may impact you

«  What information you need from us regarding these changes, and when

« Any challenges, opportunities, & additional benefits you perceive with these changes

@ «  We would like to collaborate on how we overcome any key challenges associated with transforming

our balancing capabilities.



Transitia

Roya Ahmadi
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Objectives of the Session ldo #NovBPeven

Understanding our Transition approach

« How we are going to manage transitions within Balancing Programme

* Qur initials plans for retiring ASDP

-]

Innovation: Why we need it

* Our Collaboration with innovation team and sponsorship of multiple innovative
projects.

[}
) 4
730

S8
-
' 4

Engagement and Collaboration

« Provide us with your feedback, suggestions, and potential concerns aiming to
contribute to the development of effective and mutually beneficial transition
strategies.
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Balancing Programme Transition Management

ESO




Balancing Programme Transition Management

Understand
articulation of
To-Be state

Ensure
comprehensive
gap analysis &
understand the

risks

Slido #NovBPevent
ESO




Dependency View of the Roadmap

e wind wodel

PEF Unit Interface

Blend Wind Profiles

Auto Profile Select

-~ Interconnector EOL

Interconnector madel

IFLD Ref Prog (ICRP)

IFLO Capacity (NTC)

IEMS Interface
Unit MW Metering
Line MW Metering

Prequal Data

Contract Data

Awvailability

Instruction

Metering

Heartbeat

i STAR Interface
AS Settlerment

]
Bulk Dispatch

v

Pumped Storage EOL

uUnit Library Enhance

* PNSCCL Monitoring
w{ Unit Library Enhance

Service Windows
Open Instructions

T 1]

i |

i
[ BE

DAP Interface
Business Audit Data
Reporting Data

OBP Lite anced Dispatc EDL Redec Interface
BM Interface v1 Fast Dispatch EDT Interface
Bulk Dispatch Zone Zone Co-optimisation Defaulting
Unit Restrictions AIR Restrictions o Regor

Multi Zone Dispatch

Declaration performance

»] MDA Shadowing |

W'nd &M Dtspa-td‘l

NCIS

[ P+ Demand Mode! gl

PEF Demand Interface

Enable MCMS inertia mon
CONSUraIn

IScigcemegnt
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Demand Prediction

M Resolve lfunstmints
BM Predicted Constraint

Demand & interpolate

l?unﬂrlmt Flows & Margins
incl g visualise

Margin B.:ud P-u'm-m-uns

MW Dispatch

Slow Reserve (BM)

Slow Reserve [Mon-BM)

Quick Reserve [BM)

SR

r

Q424
- OBP Strategic &

Clock change
Ul Scalability

Ul Authentication
OpenShift upgrade
Multi Cluster
Security Remediate

| SCADA Transition

|Benerator Outage (stans)|
| MmoDIs Interface |

IPInterface |

Out-turn Reporting
MNat. Damand Out-Turn

MCMS instruct MWar
Constraints into OBP

Constraints Model Generation by Fus Type Joint OBP/NCMS Sim.
Canstraint Modal IFLO Prices [CBA) MNon-BM Metering
et L IFLO Instruct [CBE) System Warning
i g a— Warnings Reporting
= | Open Interface
| waap update |
SPICE Decom
Target Program
MDA Enhanced Modelling
BM Start up service DL ey s K LA FFRIC
SONAR Interface . Response Apolio/Celph
 Sync / De—sync Planning Inertia / Loss Groups
SOP Stability Pathfinder
Twrnis & Engineerg ated Units
Station Demand Cascade Hydros
Co-optimize Grid Metrix
%mnm
Co-located aiiet optimiiation
Constraints
— REgonal Responee | Suctol queno - e:?.q
FATE Interface
. Frequency Reporting #7050
ASDP Decom
i ncliery Arming Senvces | Frequency Simulator Jtage
Arming/Disarming
Cick Reserve [Non-EM) | Reserve Monitoring ]
DM S DC /DR
;r-n / [ Reserve Mgt T Dispatch
-Flesponse
-ntertrip UWAS Key
—M\"er woltaps
Manual BOA Bl o = GEMS Tx Placehold
Extra EDL Instr Types |- eemed Ins g e e | stability Constraints | In Discovery
~Symec Comp L Trans flon/ManRoring/Canlig Im Elaboration
BM Start Up| Swin Cra/Pump — Cpen bnded |_voltage Constraints |

EDL Proxy for BM
EDL Instr. Interface
»| SORT Static Reversal
Acceptance Reporting

Unit Simulator l

Instrution {Ancllary Service|

CIEMESEDL)

Storage Mebering

In Devel ent

CLOGS Decom

Grid Code

VERGIL Decom

RegDB Decom

Change Required




Transition Management Approach

—

=

Order of BM tools Decom

BM tools and Manual
Process

Balancing Actions

v\

OEM Actions

OBP Delivery

OBP Release 1

‘

- - OBP Release 2
Mctions

*é
e
A

o

o

o

OSM Actions

2

%

OBP Release 3

b

OBP Release n

\’

o

%
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ESO




ASDP Retirement — Our High-Level Plan Slido #iNovBPevent

Engagement with Market
& Industry, Design and
Development in OBP

ESO




ASDP Services

OEM --- STOR

ASDP — Salesforce

ASDP - IP
ASDP — Settlements

ASDP — MSM

ASDP — Data Portal
interface/cKAN

ASDP — BMRA
ASDP - SPSRD
ASDP - EFS
ASDP - CIS MFT

ASDP - IP

ASDP —
Settlements
ASDP — Data
Portal/ cKAN

ASDP - CIS
MFT

Slido #NovBPevent

ANBE- ASR
RESPONSE & MW
DISPATCH

e SMP — ASDP

e EPX - MFT- ASDP

e ASDP - FFRIC

e ASDP — Settlements
e ASDP - Settlements
e ASDP - Nortech

e ASDP—-IP

e ASDP — Data Portal/
cKAN
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Your Feedback and Comments

What is your preferred sequence for the delivery of services during this process?

What specific modifications are required in the ASDP during the migration of
services to OBP, particularly concerning interfaces?

Could you provide an estimate of the timeframe needed for thorough testing in the
event of interface modification?
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Innovation: Why we need it

Transition Out o
° OBP delivery

Assurance
\/f scope

Innovation
Projects

Technical debt




Innovation: Why we need it Slido #NovBPevent

A
Designs of Anomaly @
&) . )
= Dynamic detection, Control
g Phenomena | uncertainties
Z 0 anu-decision
o support Forecast Advanced Dispatch
- OptinTisSing ——]—_ Scheduling Optimiser
- e Ditnensions Optimising N I
§ & Process __
E Ti .
ime series
o . Dashboards Legacy System
€ archive gacy sy
MSBO S /
= >
Model driven Strategy for Slower Realtime Faster
Balancing Optimisation Speed

Smithinstitute



Model driven Strategy for Balancing Optimisation (MSBO)

Top-down, whole-system model & Bottom-up, detail via roles
Data Ingest Tools / Data Processing Output and Actions

N\

® Top-level description

e Overarching system dynamics
J

e Next-level of detail A

* Mathematics describing detail of sub-components beyond

the generic

J
~

e Develop & refine further levels of detail in representation
J

e Current system design representation

e Incorporating nuances of system, actions, forecasts,
decisions...

e Slido #NovBPevent
Smithinstitute ESO




Advanced Dispatch Optimiser (ADO) Slido #NovBPevent

Probabilistic Demand Trajectory
Probabilistic Renewable Resource Trajectory
Generator Loading Strategy

Short Term Unit Commitment

Dynamic Scenario Envelopes

Adaptive Requirements

Model gic:rt:?)le d
i Current
O B P As-is State ’ 120 Min Operating Plan Resource
. Operating
Adaptive Net Demand Plan
Models
Time
Adaptive DER Models Coupled B 60Min Final Dispatch
Forward Contour Scenarios
To-be State
Adaptive Transmission Raserve
Model Looking - 30Min Assignments
— RT SCED
SCED Control
Adaptive Generation Signals

Models

Adaptive Interconnector

Operator Visualization
Models

and Decision Support

Gap Analysis

Strategic vision created by Google Tapestry



Street View Roadmap Slido #NovBPevent

Enhanced or

Value and

feasibility automated
analyses for ope.ra.tor
input data decision
models support

Adaptive
machine
learning
models

Automated

Cross-cutting Integrated performance
rae . eele monitorin
Qualltat.lve scenarios to deal optimisation of onitoring
Benchmarking and with stochastic energy
. 0 —_— ] — —-— —_— —_— _— ’
a wider impact nature of transmission and

assessment balancing inputs

reserves

optimisers
have been
built

Full
situational
awareness

Optimiser design
philosophy
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Your Feedback and Comments

Are there any areas discussed that require additional clarification?

Do you have any suggestions for potential areas of improvement in regards to our
Transition approach?

How would you like us to further engage with you on this topic?

Would you be interested in exploring collaborative initiatives together in the future?
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Session Aims

e Context for OBP

... how it relates with existing systems

Based on past stakeholder meetings you've asked for:
e Context for Bulk Dispatch Optimiser (BDO)

... how it fits within OBP and relative to existing

Details on application context / control room processes Systems

... what data / assumptions go into BDO

Details on algorithms / optimisation \

e BDO technical details

Demos / worked out examples e

\o A working example
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Current State-of-Play

24 or more — 4 hours ahead

4 hours ahead — several min ahead

AVAAVEA V4

1 hour or less — few min ahead

Design in principle

Scheduling Dispatch Instructions

manual process to (LDA) manual process
ensure sufficient automated process that involves

margins are that indicates a dispatching :
available target programme for generation against
throughout the day the system target programme

Tradin Network Network
9 Constraints | Config.

Legacy systems

ENERGY VOLTAGE RESPONSE RESERVE INERTIA NETWORK CONFIG.
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Open Balancing Platform (OBP)

24 or more — 4 hours ahead

4 hours ahead — several min ahead

1 hour or less — few min ahead

AVAAVEA V4

Design in principle

: : l 7 @ : _

: @ — @ - @ o e Our new IT infrastructure: Open

: : : BTN ¢ Decision —| Balancing Platform (OBP)

i 1P S {\__\\”p_'qo_r L //' Support #1 e Cloud native solution (microservices

! @ Decision i » - — in containers communicating via APIS)

: Support #3 | "~ @ e We can add more microservices as

] . <« .

"""""""""" needed to cover additional control room
& requirements.

ENERGY VOLTAGE RESPONSE RESERVE INERTIA NETWORK CONFIG.

NS
Data & UIs@ @

Open Balancing Platform
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Bulk Dispatch

A

A

Control @ @ @ L
Room —_— egacy
Power Req. systems

OBP / Data & Uls
A
24 or more — 4 hours ahead >
A
<\1 4 hours ahead — several min ahead >

Dispatch e .

A 4

Optimiser ' ]

\ ! Control BM i

e BDO — automated creation of | T ; Rﬁorr:( Zajéltc:elﬁqasnts |
. _ _ | R

instructions for large number of units Instruction @ Al Checks :

' Algorith
e \We will cover small / battery zones gorithm
e Larger BMUSs still dispatched via BM OBP / Instructions

= < 1 hour — few min ahead >
Legacy systems @ sk N Jo_]

|
e e e - —————— -

\ 4

ENERGY VOLTAGE RESPONSE RESERVE

BM instructions

Open Balancing Platform

INERTIA NETWORK CONFIG.




On Data and Other Flows

(1) Dispatch software
calculates a target

energy profile for the
system and per zone

(2) Control room engineers review
system state and manage risk

— then derive power requirement by
zone

Head/foot-room is affected by the
exceptions logic.

@ D
Impact on dispatch

o> The combination of advice from LDA,
forecasts, risk management approach defines
volumes required at each step — path to meeting
the imbalance volume can affect solution.

2 The split of volume between zones is another
factor that could affect the dispatch.

4

Demand &

Slido #NovBPevent

Generation
Short-term
Forecasts

Legacy
Dispatch
Adviser

(3) Control requirement sent to BDO
(as a MW time-series)

alongside BMU data including

e head/foot-room (calculated based
on PN + BOAS)

e dynamic data (ramp rates, etc.)

e physical data (MEL, MIL, etc.)

e unit state (e.g. MZT, MNZT related)

(4) BDO generates a
MW time-series per BMU.

Battery
Zonal Req.

Small BMU

Zonal Req.

Data & Uls

l

Bulk
Dispatch
Optimiser

Instruction
Algorithm

Instructiopns

Legacy
systems
O
L
2
o
O
X
[
o
S
[
L
P Y A 1| £
1 1
|l Control : f—_‘:
Room | e
1 Ll
[ Checks =
1
1 1

Instructions

(5) BMU MW time-series are
converted to a valid set of BM

instructions.

(6) Control room reviews
created instructions.

(7) Instructions are sent out

via BM systems.

ENERGY VOLTAGE RESPONSE RESERVE




Bulk Dispatch Optimiser (BDO) Detalls

Modelling considerations:

Requirement

Objective function

Ramp-rates

Duration limited assets
SEL/SIL

MZT/MNZT

Minimum flat top times (MFTT)

Instruction creation

Slido #NovBPevent

ESO




Control Requirement

Slido #NovBPevent

—_— CCL
900 - B = = Target Programme
____,_..---"""" — = Headroom
- -
800 4 — - Fﬂotrfmm
_:-:‘.:":-—:—::—; — \ Requirement
-
'__,_.————"""_ ~ (1) Target programme is
700 ~ > . .
- derived from preceding
-E - decision support tools
-
- (2) Requirement volume
=7 and shape defined by the
500 control room engineers
400 ~
(3) Limits defined by
available BOD and BMU
300 - . | | | | | technical limitations
01 22:00 01 22:05 01 22:10 01 22:15 01 22:20 01 22:25 01 22:30 01 22:35

time

... generation requirement
RPN <3P, <RP

Constraints are in practice “relaxed” to
ensure we get a solution independently
of actual availability.

BMU
Power total

Upper Requirement
Bound

Meeting exactly the requirement
could lead to uneconomic decisions
(requirement band instead)

'

mpact on dispatch \
2+ Difference between bounds defines how fast
ramping is required
2 Duration of requirement will impact which
units will be selected based on their state and
\relevant parameters (e.g. MZT, MNZT)

4




Objectives

Cost per
minute

... COSt minimisation
min{y, ¢, AP, .}
Apt — PtOFFER + PtBID

New bids and offers
derived from solution

00
200
-50

-150

(3) Tie-breaking BMUs with equal prices

<: Prices are perturbed by a small amount,
based on a predefined ordered BMU list.

< That list is randomly generated each time
(this is to enable stability of solution over

consecutive settlement periods, while

ensuring fairness)

Slido #NovBPevent

From/to MW |Offer £/MWh |Bid £/MWh
2

1500 ~

20

— L

=

[£/MW.min]

(1) Bid/offer data | —2%°
(BOD) are

converted to cost

curves

(2) Curves adjusted if we
are aware that BMU PN
does not reflect is actual
output (e.g. due to
MEL/MIL redeclarations)

s good
—&- not so good

T T
200 300 400

100
[MW]

Klmpact on dispatch \
: Tie-breaking process may be the reason
why one BMU is selected over another

(note it only matters for marginal units!)

2 Inconsistencies between PN and actual

\position could affect what is dispatched. J
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Ramp Rates

(1) PNs do not always align
with submitted ramp-rates —

m— submitted

| modelied ... ramp rates model constraints are applied only
1 _ when BMU is re-dispatched
STEEIE FET ELE Put+1— Pyt < RU Ru,t(p u,t)

_ within optimisation p p > RUR p

£ 10 —_ ( ) oo .

£ u,t+1 wt = wt\Fut) + (3) We still relax the

=] ] ot constraints to allow

I Most of the time ... but we relax this constraint

'E- ramp-rate is forced to to allow for slower ramping at BMU_ to reach any

5 81 maximum. the last time-step possible output level

?_
120 / \
4|0 GID BID ll?ll[) l2ID ltll[) lBID lé[) 115 -
output [MW] Ramping at Impact on dispatch
110 - 4MW/min 2 BOD and ramp-rates,
z alongside requirement
P = 105+

(2) B_I\/IUs getnerally dispatched at - e —— largely determine
ma;;:.mgmt rates o e ST dispatched units.
... this |ts_ o alcéc'alijn Or:' ) t > s < Max. ramp rates
conventiona S which canno S~ , requirement constrains
do any ramp-rate Ramping at the solution
... and aligns with existing control 85 | 1OMW/min ' /
room practices to dispatch as close 20
to real-time to avoid unwinding

T T T T T T T T
01 22:00 01 22:01 01 22:02 01 22:03 01 22:04 01 22:05 01 22:06 01 22:07 01 22:08
time
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Utilisation (Energy)

I m—— MEL

100 —— MDO (1) We use the closest to 0
\\ / value for the optimisation

80 period as a reference for

volume calculation.

60

[MwW(h)]

40 (2) BMU assumed available (or
/ as indicated by MEL/MIL or
20 other parameters) during the
whole optimisation window

0
01 22:0001 22:0501 22:1001 22:1501 22:2001 22:2501 22:30

time

... duration-limited BMUs utilisation

1y pl?f FER < MDO (for storage forum participants)
6y ' We are currently already
EZP{E{D < MDB implementing the simplest option of

MDO/B, which aligns to current
MEL/MIL based approach.

Extension to SoC (if needed) and
relevant constraints are easy to
change to.

ESO




Stable Import/Export Limits

(1) PNs do not necessarily

... SEL/SIL limits

U _ .U / respect SEL/SIL.
Peyr 2 (g —1¢44)SEL + -+ We apply relevant constraints

Pey1 = (rf —154)SEL + -+

[Mw1]

e.g. SIL limits are not
relevant if BMU is

° not re-dispatched

° not in the export region
(SIL applies otherwise)

If BMU is not
ramping... it should
be above SEL.

30 — PN

- SEL

25 1 — Vvalid redispatch
—— invalid redispatch
20

15 ~

10 ~

_10 T T T T T T
01 22:00 01 22:05 01 22:10 01 22:15 01 22:20 01 22:25 01 22:30 01 22:35

time

Slido #NovBPevent

only when unit is re-dispatched.

¢

mpact on dispatch

2 Simply restricts how much the unit can
be moved, or can enforce a larger
redispatch amount.

In cases where e.g. SEL is much larger
than the amount of power required, a
more expensive unit without a similar
limitation could be part of the least-cost

solution.

< 4




Minimum Zero and Non-Zero Times

. MZT MNZT
t+MZT / MZT/MNZT.
2 » EXP exp
t

t+1

<M(1—x" +x

l

... then BMU cannot switch

If unit has been in export region
in the last MZT minutes...

t+MNZT
I
D GeSMO=Gt Gyt )

Similar to the above (with
some added terms)

30

state to export

PN

25 A

20 4

15 A

[Mw]

(1) PNs do not necessarily respect

We apply relevant constraints only
when unit is re-dispatched.

(2) For bidirectional assets we assume that
... if an asset leaves the import/export region
it cannot go back into it unless MZT time has
expired.

... if an asset leaves its zero/off state, it has

to remain on for at least MNZT. \

redispatch

(3) Do not make worse principle
... implies that we process BMU

L | time-series and if e.g. a BMU’s

PN is such that it MNZT appears
to be 15min where its declared

value is 40min, we will redispatch
In such a way that the resulting
non-zero time is no less than

-10 T T T T
01 22:00 01 22:05 01 22:10 01 22:15 01 22:20

time

T
01 22:25

T
01 22:30 01 22:35

15min.
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a

Impact on dispatch

¢ State of BMU before and after
optimisation horizon, can impact
whether the unit is re-dispatched.
BDO will not change the state of
the unit outside the horizon.

2: We are currently reviewing how
BMUs with MZTs/MNZTs longer
than the optimisation horizon
should be scheduled.

N
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Minimum Flat Top Times

(1) PNs need not
necessarily respect MFTT. P N

METT We apply relevant _ Impact on dispatch
constraints only when unit
CHMFTT , , is re-dispatched. Thgse ensure that larger BMUs
zt Ve SM-(¥f — Vir1) are dispatched for an acceptable
CHMFIT ; , duration of time._Fast/erxibIe
zt ve =M =yes) T————— | (2)The ‘do not make BMUs may be dispatched out of
worse’ principle applies merit-order for very short duration
If there is a ramping event {ﬁ.tLh:?oﬁonvLijngarTi]r?Jtr:mp too — if BMU PN time- requirements.
in the last MFTT minutes... series indicate values < It also allows controlling the
shorter than assume the structure of response control
- p—y lower period is used. expects for a smoother / stable
. — :rﬁ:g:m outcome._ C_urrently for e.g. fast
- assets this is set to 1min.
N | 4
.E 15
=
- T Assuming this asset had an
> MFTT of 15min, it is
0 dispatched for at least as
=51 long.
-10

T T T T T T
01 22:00 01 22:05 01 22:10 01 22:15 01 22:20 01 22:25 01 22:30 01 22:35
time



Instruction Creation
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« N
Issues

2 Units with ramp-rates

Involves...
40 -

(1) Defining breakpoints

(2) Determining O crossing 30 -
point.

(3) Determining POCL 20
crossing points.

(4) Defining flats 10 4

(5) Rounding to MW
levels? Currently rounding

towards CCL/POCL.

(6) Adjusting BDO profile
(making smaller) to ensure
rounding to integer — and

_1{] -

less than 1IMW/min can be
significantly affected by
MW rounding required for
instructions. This may also
be the case for units with
low capacity (say IMW).

2 If instructions end points
cannot be matched to
POCL unit cannot be
dispatched. Can lead to
skips.

|

Current challenges

| (especially around the
SMALL BMU zone) relate
to

... adapting optimised

hopefully meeting MZT, MNZT
requirements.

00:00 -
00:01
00:02
00:03
00:04
00:05
00:06
00:07
00:08 -
00:09

00:10 -
00:11
00:12 -
00:13
00:14
00:15
00:16
00:17 -
00:18 -
00:19 -

00:27
00:28
00:29

00:20
00:21
00:22
00:23
00:24
00:25
00:26
00:30
00:31
00:32
00:33
00:34
00:35
00:36
00:37
00:38

output to current BM
bid/offer rules

... considering BMU
ramping and MZT/MNZT
constraints




An Indicative Example

1. Control room engineer
sets requirement

6. Instructions
sent to BMUs

2. Data are gathered

@and BDO is called
/ 3. MW targets

sent back

5. Instructions
reviewed

4. Instructions
sent back

N9

<

Key consideration

Reasons for dispatching a unit out of
merit order are not always obvious,
even in cases where

... there are no system actions
(constraints) involved.

... and the full data behind the case
are available.
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(1) Requirement of (2) Merit order of units at a random
about 190MW minute (this can vary even within
over 30min settlement period based on CCL)
400: / |
] < order offer price  redispatched
] Leq‘:;’eme"t 1800 /MWh  eee
200 an
1 <—redispatch aggregate profile e e
3 90.0 £/MWh .
4 95.0 £/MWh .
o]
\ CCL/POCL 5100.0 £/MWh  ees
| | | | | | | 6 125.0 £/MWh  ses
16:25 16:30 16:35 16:40 16:45 16:350 16:35 7 130.0 HMWh -
| 813252 &M MNZT
(3) Some units were not included in — 9 133.9 £/Myih SEL/RR
the solution due to long MNZT values 10 133.9 £/lWh  »
relevant to the requirement 11 134.0 .
| 12 1340£/MWh e
Z . 134.9 £/MWh
e (4) Some units were 3 & ‘
i —= | dispatched out of merit order IE AR
- 'Sp_a c u ! 15 157.0 £/MWh SEL/RR
Foen but in a common pattern —at _ 16/437.0 £/MWh SEL/RR
M SEL initially (due to their 30min 137.0 £/Mwh SEL/RR
S 7 \e.. MNZT) and for their last MFTT 48 137.0 £/MWh SEL/RR
o minutes at no more than their 19 138.0 /MWh
ramp down rate 20 138.0 &/MWh =
21 139.29 £/MWh MMNZT
(5) Some units were not 22 ::2'2 imwh SRS
. 23 .
used relatl\:je to othher_s a_lt T i
same_cost ue to their tie- 25 141.0 £/MWh -
breaklng rank for the day (6) Units that had a hlgh . 26 141.0 £/MWh MMNZT
SEL relative to their ramp 27 141.0 £/MWh i
down rate were not part 28 141.0 £/MWh — SEL/RR
of the solution s
[T~ 30 141.0 £/Mwh MNZT
— repiens (7) Some of the cheaper 31 1410 £/MWh  TB
- s s units were ramped down e N
o to account for the = e Epan
. technical constraints of 4140

more expensive units

i i U U + U i
1825 1530 1635 16:40 16:45 18:50 1655
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Requirement Formation — How the Control Room will Optimise

Q In OBP, the BDO will solve requirements specified by the Control Room against a MW & time profile,
using all its available units whilst honouring technical parameters.

This means that if a unit’s technical parameters are not compatible to the requirement, then the BDO
would not seek to use the unit. For example, if a unit is at zero and MNZT is longer than requirement
period, or if a ramp rate is slower than the requirement needs, then the units may not be used.

24

To help to seek to maximise use of units, but also support requirement optimisation, general guidance
for Control Room use are as follows:

—1_  Build Large Requirements Up
 For large volumes — use multiple requirement/optimisations and build up the profile
* “Long and low” — for requirements up to 70 mins; max 300MW. Build the “baseline”
» For requirements < 30 mins; max 700MW
Battery Zone
E‘!j » Due to “15 Min MEL rule” and the limited visibility of Battery Storage capacity, it is
recommended that requirements to be set no higher than 500MW/15mins
» Control room would need to wait till battery providers redeclare MEL to reset available storage
capacity if the known exhausted cheaper storage capacity is to be used
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Our Plan to Enhance Energy Storage in the Balancing Mechanism

Dispatch Data Transparency

@ Using independent expert analysis, we will build an enhanced Dispatch Transparency Data Set to
provide a deeper understanding of operational actions in the control room and drive improvement
opportunities in collaboration with industry — December 23 (analysis and methodology)

Enhanced system and process capabilities
(@) In line with the transition to our new Open Balancing Platform (OBP), we will review and enhance our
[<»))  control room processes and training to enable greater use of Storage assets in our balancing
activities — December 23

Enable new Energy Storage parameters
é—T We will facilitate the industry agreement of new parameters to enhance use of storage in the
X]  (Balancing Mechanism) BM and will deliver the integration of these in our systems and processes —
April 24 (SCADA) and December 24 (EDL/EDT)

Co-create future capability and market solutions
w We will work with you to co-create a plan to develop the capability and future market design solutions
that will enable efficient dispatch of all assets in the BM - Starts today (ongoing review with industry)

Slido #NovBPevent
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Progress Update

Dispatch Data Transparency

 Initial analysis report produced by LCP Delta — currently under review
for feedback and clarification. On track for completion in December.
« Early assessment to deliver new transparency solution under innovation project.

Enhanced system and process capabilities
« Training modules in line with OBP go-live activities undergoing, including changes to scheduling process.

Enable new Energy Storage parameters

» Electricity Storage Network (ESN) will support facilitation of industry view and feedback on preferred parameter
option.

» Grid code modification — submission planned for December meeting.

 New EDL guidance ready for MEL/MIL declarations. To be shared after this event.

Co-create future capability and market solutions

» Feedback received on our roadmap was positive. Currently exploring a potential addition for improvements to

MFR process.
« Follow-up webinar scheduled for 14 December. Registration still open.






Thank you

Next Steps

We welcome your feedback — please fill out the cards on the table

Materials will be published on our website

{3

Follow-up webinar — Event Summary

You will be added to our mailing list for future updates
e Reach out to the team via email —
box.balancingprogramme@nationalgrideso.com

W
@

)
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Join our webinars

Want to learn more about the Future
System Operator? 11 December E S 0
Scan the QR code to register 13 December

Register here



