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Disclaimer and Rights 
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This report has been prepared by AFRY Management Consulting (ñAFRYò) solely for use by National Grid Electricity System Operator Ltd (the ñRecipientò). All 
other use is strictly prohibited and no other person or entity is permitted to use this report, unless otherwise agreed in wr iti ng by AFRY. 
By accepting delivery of this report, the Recipient acknowledges and agrees to the terms of this disclaimer. 

NOTHING IN THIS REPORT IS OR SHALL BE RELIED UPON AS A PROMISE OR REPRESENTATION OF FUTURE EVENTS OR RESULTS.  AFRY HAS PREPA RED THIS 
REPORT BASED ON INFORMATION AVAILABLE TO IT AT THE TIME OF ITS PREPARATION AND HAS NO DUTY TO UPDATE THIS REPORT.

AFRY makes no representation or warranty, expressed or implied, as to the accuracy or completeness of the information provide d i n this report or any other 
representation or warranty whatsoever concerning this report. This report is partly based on information that is not within A FRYôs control. Statements in this 
report involving estimates are subject to change and actual amounts may differ materially from those described in this report de pending on a variety of factors. 
AFRY hereby expressly disclaims any and all liability based, in whole or in part, on any inaccurate or incomplete information gi ven to AFRY or arising out of the 
negligence, errors or omissions of AFRY or any of its officers, directors, employees or agents. Recipients' use of this repor t a nd any of the estimates contained 
herein shall be at Recipients' sole risk. 

AFRY expressly disclaims any and all liability arising out of or relating to the use of this report except to the extent that a court of competent jurisdiction shall 
have determined by final judgment (not subject to further appeal) that any such liability is the result of the willful misconduct or gross negligence of AFRY.
AFRY also hereby disclaims any and all liability for special, economic, incidental, punitive, indirect, or consequential dama ges . Under no circumstances shall 
AFRY have any liability relating to the use of this report in excess of the fees actually received by AFRY for the preparatio n o f this report.

All information contained in this report is confidential and intended for the exclusive use of the Recipient. The Recipient m ay transmit the information contained 
in this report to its directors, officers, employees or professional advisors provided that such individuals are informed by the Recipient of the confidential nature 
of this report. All other use is strictly prohibited.

All rights (including copyrights) are reserved to AFRY. No part of this report may be reproduced in any form or by any means wit hout prior permission in writing 
from AFRY. Any such permitted use or reproduction is expressly conditioned on the continued applicability of each of the term s a nd limitations contained in this 
disclaimer.
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Preface

SUMMARY

- This project was initiated by National Grid ESO as a part of their strategy towards a zero -carbon system that will take GB to ne t zero 
by 2035

-It is one of NGESOôs innovation projects funded by the Network Innovation Allowance (NIA)

- The project presents recommendations for a high - level design for a reactive power market, as well as providing new analysis tool s for 
the assessment of reactive power needs and solutions

- This report details the core market design process, including options considered and recommendations

- The project does not present a final decision: further assessment; regulatory and detailed design considerations; and consult ati on with 
industry will be needed to crystalise the way forward

- AFRY has undertaken this project in conjunction with Energynautics, DotEcon, Ignis Markets and a dedicated ESO team with inpu t 
from ESO subject matter experts

- The project started in September 2021 and finished in March 2022
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Headline messages

SUMMARY

Current arrangements are sufficient in ensuring system security today but expected future challenges can be met more efficiently 
with reform to existing arrangements. We have explored areas where a new market design can increase cost efficiency, improve system 
security and broaden participation from zero -carbon providers of reactive power

Reactive power demand and costs have increased in recent years, whilst legacy providers to manage reactive issues have begun to 
retire or have been pushed increasingly out of merit ïwe are expecting this trend to continue under existing arrangements

There is additional reactive capability embedded in the distribution networks that could help to resolve transmission level voltage 
issues, but due to DSO topology and rules around reactive power for providers in the distribution network, it is unclear how much 
reactive can be transferred to the transmission network effectively

Where large reactive power requirements exist, investment in new assets can reduce costs to consumers but only if sufficiently 
robust signals are in place for participants to site their assets effectively

Both a nodal and a zonal approach were assessed as part of the project. A zonal approach was found to be unworkable for enduring 
procurement applications given the technical realities associated with reactive power and the need to secure the system

Long - term contractual timeframes mean that ESO is able to ensure system security by giving participants a higher degree of certainty 
in making investment decisions ïthe assessment of TO counterfactual solutions at this stage ensures value for consumers

Including a short - term market ensures there is an appropriate route to market for a broad range of potential participants, facilitating 
providers which may be exposed to volatile opportunity costs, high variable costs, and/or low availability visibility ïultimate ly increasing 
competition & resources available and promoting value for consumers and contributing to system security

- , 
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Headline recommendations

SUMMARY

The project has delivered a market framework designed to meet the challenges faced by both the ESO and providers. It should f orm the 
foundation for the way forward , towards the implementation of a desired end -state market solution

As part of meeting the increasing demand in a cost -efficient way, we recommend that all commercial providers should ultimately b e 
eligible to participate, though to only be selected if they bring a benefit to the system in terms of incremental capability 
(óadditionalityô) and/or cost efficiency ïthis means incentives will be available for providers in return for actions which benefit 
consumers

DSOs will need to re - run network studies to understand limitations, and potentially modify connection agreements to allow providers on 
the distribution network to provide reactive power services. This will further require a coordinated approach to implementation

A methodology has been developed to define nodal MVAr requirements, node - to -node effectiveness, and specific provider - to -node 
effectiveness. This enables a consistent, transparent and repeatable way to produce market signals 

Based on the technical analysis we are recommending a nodal market , where reactive power requirements are identified and stated per 
node, and effectiveness factors are also calculated per node for the different products

We have recommended a market design that is run over two timeframes

- Long - term annual markets operating in investment timeframes which offer multi - year contracts to underpin investment in assets, 
complemented by annual year - ahead contract rounds to finesse procurement

- Short - term market operating at the day ahead stage to enable participation of assets unable to make long - term commitments

Further engagement with Ofgem and TOs to settle on framework for TO assetsô indirect participation 

Formal consultation with stakeholders should be held ahead of launch to understand residual challenges for some provider types and to 
conclude on specific design features

- , 
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ESO is exploring an appropriate market solution to resolve the increasing 
challenges related to reactive power

INTRODUCTION

PROJECT FOCUSCONTEXT
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This project is exploring an appropriate market solution to resolve 
the challenges for reactive power, ensuring cost efficient provision to 
maintain system voltage security in the context of a zero -carbon 
system

ˣWhat are the key design choices for a reactive power market?

ˣ How do we define the need for reactive power in a standardised 
and reliable way?

ˣ How should the location of reactive power providers be accounted 
for in meeting the needs?

ˣWhich type of technologies can provide reactive power, where are 
they located and what are their key blockers and enablers?

ˣWhat are the benefits of reform to current arrangements?

NGESOôs role in facilitating the energy transition will 
be crucial. System security is one of the primary 
challenges in the transition towards a decarbonised 
power system ïensuring continuity of supply in an 
evolving energy mix.

Net - zero

New technical solutions could offer a benefit to 
NGESO, consumers and market participants. To 
realise these projects and facilitate the right assets in 
the right places, a framework to competitively reward 
effective providers is needed.

Opportun -
ities

The local nature of reactive power issues, and the 
changing locations in which assets are choosing to 
connect to the system, as well as the technological 
shift away from large thermal power stations presents 
a challenge for NGESO in keeping the system secure 
and reliable. 

System 
security

Spend on voltage services has increased and is likely 
to grow as system need for reactive power increases, 
hence there is need to procure reactive power 
services in a more economic and competitive way.

Cost

Objective

Key questions

11



INTRODUCTION

This document presents a summary of the results from five project 
workstreams, together giving answers to the key questions that has led to 
the final recommendations 
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Scene setting

Outlining current arrangements, 
shortcomings and future challenges

Defining demand

Modelling 2025 requirements 
based on FES 1 scenarios

Develop a repeatable methodology
for creating market signals of 

demand, considering; volumes; 
effectiveness; and location

Market analysis

Heat - map of current and potential 
future providers

Technology case studies

DER blockers and routes to market

Requirement methodology

Design strawmen, qualitatively 
assess and provide recommendation 

on end - to -end market design for 
reactive power

Market design

Defining market objectives

Give a view on cost, volumes, 
changes in carbon emissions and 

shape of requirements.

Test market design elements of the 
strawmen 

Economic modelling

Recommendation and 
way forward 

1

2

3a

3b

4

5
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INTRODUCTION

We have explored all aspects of potential market designs through multiple 
workstreams

Scene setting:

ˣ We investigated current arrangements, presenting the physical, organisational and economic 
layers of todayôs reactive power arrangements. This informed how a potential Reactive Power 
Market could address todayôs shortfalls and challenges.

Market analysis (understanding the supply):

ˣ To understand market potential for reactive power, we examined case studies of potential 
providers of reactive power looking at their technical MVAr capabilities and costs, to understand 
the potential for these resources in a reactive power market. 

ˣ Supplementary to this, a heat -map of reactive power providers across GB was created, to inform 
about the size and location of providersô MVAr injection capability (accessible today + additional 
capability from known assets in 2025).

ˣ We have drawn on information developed in the case studies, heat -map, and engagement with 
potential providers throughout the market design process.

Technical study (understanding the demand and designing requirement methodology):

ˣ The technical team has studied, through modelling using PowerFactory, the system need for 
reactive power, based on ETYS 2025, and FES 2025 scenarios. 

ˣ The study provided an understanding of future (2025) requirements and was used as key input in 
the economic modelling of the market. 

ˣ The technical methodology is intended to be used as a tool for forecasting MVAr needs on an 
ongoing basis. The team studied and tested numerous model variations: establishing how best to 
forecast the requirements; whether it should be done on a zonal or nodal basis; and how provider 
effectiveness factors should be defined. 

ˣ The outcome form an essential part of the project, as it addresses the technical possibilities and 
limitations considering the locational requirements, and the effectiveness of providers at meeting 
these needs. Once determined, these parameters feed into the overall assessment process.  
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Market objectives: 

ˣ We agreed on a set of primary and secondary objectives with ESO that reflect the goals for a Reactive Power
market. These principles form the criteria by which a new design was assessed.

Market design:

ˣ Initially, we identified critical design choices that can materially impact on both providers and ESO in the 
market arrangements and grouped these choices (and associated options) into óbuilding blocksô.  

ˣ These were developed into internally consistent (strawman) options that could be compared and assessed, 
resulting in an initial listing of four options. 

ˣ Each option is constructed in terms of the underlying design philosophy, sufficiently broad to assess the 
merits and drawbacks of various design choices when scrutinised. 

ˣ An appraisal was undertaken to understand to identify design choices that best facilitated our objectives. We 
also ruled out design choices that performed poorly against objectives or presented an unacceptable level of 
risk for unintended consequences to manifest.

ˣ We made an evidence -based recommendation of a preferred option against the objectives. The selection and 
refinement of the options have been determined by the AFRY and ESO team. 

ˣ Consideration of the options was informed by industry in public webinars and surveys, and by the core AFRY 
& ESO team, leading expert workshops, case studies and modelling work. 

ˣ The AFRY & ESO team has contributed its knowledge and experience in considering the options and identified 
areas that require further analysis and development.

Economic modelling:

ˣ As part of the assessment of the market design and to form a view on the case for change, AFRY has 
modelled the reactive power market over the different timeframes to test market design elements against the 
base case scenario (no change).

Recommendation and way forward:

ˣ We have made recommendations on critical next steps as part of refining the high - level market design. 

ˣ These are mainly related to outstanding regulatory issues, market implementation planning and readiness.

Defining the 
problem

Understanding 
supply & demand

Market design & 
appraisal

Way forward
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We have relied on a range of sources to support the recommendations

INTRODUCTION

Surveys

Industry 
engagements

Case studies & 
modelling

ESO experts

Sessions with ESO experts 

- Control room & markets team: Multiple expert 
sessions (day power system management, 
operational energy management) probing the system 
operation planning, decision -making process and 
dispatch, and understand how a potential reactive 
power market would work.

- Pathfinder team: Multiple engagements analysing the 
wider approach to current Pathfinders, distilling key 
challenges (long - term risk, eligibility), and deep -
dives on specific topics to inform design choices 
throughout the process. 

Case studies & modelling

- Technical modelling of reactive power requirements 
under the FES 2025 scenarios. Key enabler to 
understand nature of requirements and provider 
effectiveness.

- Economic modelling based on results from technical 
modelling, feeding into the assessment of the market 
design and forming a view on the case for change.

- Technology research: Analysis of current & potential 
providers of services (incl. assumed capability for 
technology, typical size, and expected capex/ opex ).

Industry workshops

The project fed stakeholdersô views directly in the design and 
assessment process. Five industry webinars were held to share 
initial findings and seek feedback.

- Webinar 1 & 2: Introduction to the project and project update

- Webinar 3: Market analysis workshop seeking views and 
feedback regarding the technology case studies

- Webinar 4: Shared initial findings on the building blocks and 
design options, seeking feedback on wider design topics, 
followed up by a questionnaire

- Webinar 5: Recap on market analysis, conclusions from DER 
participation study and technical analysis, and 
recommendations on the market design seeking feedback 
from participants on specific design features

Surveys

- Inputs from industry to design an effective market: 
information and evidence from industry surveys.

- The surveys sought evidence on a range of topics such as, 
technology capability, technology costs, investment issues, 
lead times, cost structures, decision -making in dispatch 
timeframes.
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1 - 2 - 1 sessions

- Inputs from 1 -2-1 sessions held by ESO throughout 
2021, helped forming a view on key strategic 
questions and design aspects, specially considering 
key blockers and enablers.

14
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Key messages

SUMMARY

Retiral of old plant providing services under the ORPS arrangements, in particular coal and in the future gas and nuclear 
means there is reduced access to reliable reactive power providers

Shifting economics of different technologies means new generators are not replacing ólike- for -likeô ïrapid increases in 
embedded generation and a shift towards intermittent technologies which are located increasingly far from demand for 
reactive services

Demand for reactive power services is increasing ïchanges to network topology , offtake at GSP to DSO networks 
(due to embedded generation) and consumer behaviour are all contributing to increasing demand for reactive power at 
the transmission network level

Spend on reactive power is increasing as accessing providers is becoming increasingly expensive, traditional ORPS 
providers are being driven óout of meritô by new technologies, requiring synchronisation to access

No enduring arrangements to drive technical innovation ïno route to market for some solutions or insufficient 
economic incentives/clarity over needs to stimulate innovation

16



The balance between utilisation payments and payments to generators to 
position themselves to provide reactive power has shifted in recent years

RECENT HISTORY

MONTHLY VOLTAGE MANAGEMENT COSTS (£M, NOMINAL)

-Historically, utilisation payments were the 
largest contributing factor to voltage spend 
in Great Britain.

- In recent years, significant additional costs 
are being borne by the ESO (and ultimately 
customers) due to fundamental changes in 
the system.

-Thermal plant required to provide the service 
are increasingly being synchronised to access 
their reactive range:

- this is driven partially by the increasing 
volumes of low - marginal cost generation 
such as wind and solar; and

- partially due to the retiral of plant in 
strategically important locations on the 
network.

-Synchronisation costs are particularly high in 
spring/summer when lower demand results in 
less óspaceô for thermal generator on the 
system.
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Even before the pandemic, a 
shift in costs from utilisation 
towards synchronising plant 

had begun

Spend in 2021 has shifted back 
towards utilisation, but 

synchronisation costs remain high

Historically utilisation 
payments made up the lions 

share of costs for voltage 
management

VOLTAGE COSTS
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RECENT HISTORY

Recent spend for managing voltages commercially has shifted from 
utilisation of providers to payments to access their reactive range
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-Historically, spend was primarily driven by 
utilisation, much of these costs being borne around 
the Mersey region.

-Some synchronisation required contributed to total 
spend but this was limited to the East Midlands 
(and to a lesser extent Mersey regions).

- In recent years, spending in the Mersey region has 
been persistently high for utilisation and 
synchronisation of providers to access reactive 
power services. The Pathfinder initiatives should 
help to alleviate some of these costs.

- In 2020, the relativity between utilisation costs and 
synchronisation costs shifted for the first time. This 
was largely driven by demand reduction as the 
pandemic suppressed consumption, fewer thermal 
plant were synchronised at the market schedule 
stage to provide reactive power services and had to 
be accessed through the Balancing Mechanism to 
ensure system security.

Note in 2021/2022 costs have shifted back to 
utilisation as extremely high power prices have fed 
through into ORPS rates

1

2

3

4

1

2

3

3

4

4

REACTIVE SPEND BY VOLTAGE REGION (£M, NOMINAL) REGIONAL SPENDING

18



Peak requirements for reactive power occur in opposite directions at 
different times of year

FUTURE TRENDS

REACTIVE POWER NEEDS

-Summer minimum conditions tend to occur overnight, 
when generation from renewables is limited, demand is low 
and few thermal plant are synchronised.

- In summer minimum conditions, the transmission system 
itself is generating reactive power - the majority of 
reactive power needs are met by reactors, capable of 
absorbing reactive power with relatively low electrical 
losses.

- If current trends continue, additional reactors (or 
equivalently capable grid assets such as STATCOMs or 
SVCs) will be needed to ensure security at the summer 
minimum.

-The winter peak has the opposite trend, where reactive 
power must be injected into the grid to prevent voltages 
from falling.

-At the winter peak, more generation is available that is 
capable of providing voltage support than is available at 
the summer minimum.

PEAK REQUIREMENTS BY TECHNOLOGY (MVAR, ETYS 2025/26, 
NATIONAL UTILISATION OF RP)
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Notes: Summer minimum occurring in Aug 2025 and Winter peak occurring in Dec 2025), snapshot single point in time

Grid assets have a 
significant 

contribution to 
voltage security at 

system peak 
requirements
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Reactive power needs vary significantly by location, and requirements are 
non - symmetrical within regions

FUTURE TRENDS

REGIONAL DIFFERENTIATION

-Between regions, reactive power provision for both the 
summer minimum and winter peak vary considerably with a 
strong need for reactive absorption at summer minimum 
and a high requirement for injection at winter peak.

- It should be noted that these requirements are also non -
symmetrical (e.g. Midlands regions) ïit may be that 
capability (MVAr) requirements are higher in one direction 
than in the other (e.g. significantly higher peak 
requirement for reactive injection than absorption in the 
midlands regions).

-As a result of this, it is likely that procurement volumes 
for upwards/downwards services will only have a certain 
volume of symmetrical requirements, with excess 
procured in a single direction.

-This could have implications for new build technical 
solutions e.g. SVCs (bi - directional) vs. capacitors (single 
direction) which differ in cost.

REGIONAL REACTIVE POWER NEEDS (MVAR, ETYS 2025/26)
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Note: There are also differences in reactive power needs within individual aggregated zones listed here

Non symmetrical 
peak needs between 

summer/winter
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Reactive power peak requirements are overwhelmingly met by reactors in 
the summer ïin the winter, plant is synchronised and contributing

FUTURE TRENDS

SUMMER MINIMUM

-CCGTs provide little contribution at summer 
minimum, as they are not generating (a pre -
requisite for providing support).

-Wind output is also low, providing little support 
for reactive power needs.

- In general, technologies which require significant 
MW output to provide reactive power will struggle 
to contribute to summer minimum requirements.

PEAK REQUIREMENTS BY TECHNOLOGY (MVAR, ETYS 2025/26)
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Notes: There are also differences in reactive power needs within individual aggregated zones listed here. Chart shows the pro vis ion of reactive power in peak/minimum 
conditions as opposed to actions taken to access reactive power range.

WINTER PEAK

-Here, there is significantly more plant 
synchronised to provide voltage support, as 
higher demand results in more óroomô on the 
system.

-Capacitors and SVCs still contribute to a 
significant proportion of reactive power needs 
(more than half of the total requirement).

-As gas plant begin to retire, winter peak voltage 
support will become more challenging ïrelying 
on new and more innovative solutions.

More generation synchronised 
to provide reactive power 

services at winter peak than at 
summer minimum
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Key messages

SUMMARY

Reactive power demand and costs have increased in recent years, whilst legacy providers (e.g. coal, old CCGTs) which 
have traditionally been used to manage voltage issues have begun to retire ïwe are expecting this trend to continue 
under existing arrangements

Current reactive arrangements are fragmented , with a range of procurement routes to address specific challenges 

Reactive power is provided by both commercial and regulated assets , ESO is particularly reliant on the latter in low 
power flow situations ïas needs are growing, new investment will be required in reactive power assets

Different technologies face different cost structures ïthere may exist significant opportunity costs associated with 
accessing increased reactive ranges for some commercial providers

Regulated assets can still offer value for consumers , even in the presence of a competitive market

Commercial assets and regulated solutions are inherently different ïassessing on a ólike- for -likeô basis is challenging

23
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Key recommendations

SUMMARY

Due to increasing demand for reactive power and expected future challenges, there is a need to improve reactive 
arrangements to ensure value for consumers in the long term

Consolidating arrangements in a way that all challenges can be addressed through a coherent unified mechanism would 
reduce complexity for both ESO and providers

With legacy providers beginning to retire , there will be the need for additional investment ïmaking the right 
investment choices is especially crucial whilst the system is in transition towards a low -carbon future

Market arrangements will need to facilitate a wide range of providers with diverse cost structures to maximise 
competition ïlong term commitments to facilitate suitable new investment and shorter term commitments for providers 
with low availability certainty or volatile variable/opportunity costs of provision

Regulated assets should be assessed against commercial solutions to maximise value for consumers

Further work should be done with TOs and Ofgem to align on an enduring set of principles for assessment of regulated 
assets against commercial solutions

24



MARKET ANALYSIS

There are a number of key routes to access for reactive power services at 
the ESOôs disposal
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Note: Some other óone-offô arrangements exist, ORPS = óObligatory Reactive Power Serviceô, SEL = óStable Export Limitô, ERPS excluded as not used by market participants today

ORPS

Voltage     
contracts

Pathfinder 
contracts

This is the primary route to procure services from large generators connected to the transmission 
network where participants are obliged to provide reactive power services within a fixed range and 
paid a regulated price. Importantly whilst not dispatching they are not obliged to provide the service 
and so may be instructed through the Balancing Mechanism or Schedule 7a trades.

These are a derivative of ORPS, where providers are paid the ORPS rate but guarantee availability to 
provide the service (by contracting with a provider at a pre -agreed price to be operating at their 
SEL). Providers are paid ORPS rates for their reactive power and a separate payment for their 
availability (can be market index based or a fixed availability price).

Network        
assets

NGESO has procured long term contracts for reactive power provision in Merseyside and in the 
Pennines region. Long term contracts give access to high availability solutions for reactive power 
that are paid an availability fee.

Network assets are one of the primary tools for managing system voltage, the three most 
widespread technologies are capacitors, reactors, and SVCs. These assets are typically 
instructed/used first (before ORPS providers) and costs are recovered by providers through system 
losses and RAB (of the Transmission Owner).

Distribution 
arrangements

The distribution network is not inherently a route to access reactive power but transfers across the 
interface between DSO region and TO assets affect the voltages on the system to some degree. 
Distribution connected assets are charged for reactive power outside a given power factor range, in 
the HV and LV networks this is explicit, within the EHV network this can be implicit in site specific 
charges. Furthermore a power factor closer to unity will reduce network capacity charges (levied on 
a p/kVA/day basis). There have been innovative projects running such as NGESOôs Power Potential 
as well as SPENs tenders through the Piclo Flex platform to procure reactive power.

Regulated 
price

Part 
regulated 

price

Competitively 
determined 

price

Cost 
incentive to 

avoid 
provision

Key question: Do providers exist outside of these arrangements that NGESO cannot currently access?
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Network assets & RES play an important role, but gas - fired generators are 
expected to still be required to ensure overall system security in the near term

MARKET ANALYSIS

-TO network assets have high availability and are the largest source 
of reactive power  on the network today with over 50GVAr of assets 
on the system (reactors + capacitors + SVCs + STATCOMs).

-CCGTs also offer substantial capability and can be instructed on to 
access MVArs , though other plant must be turned down to ensure 
demand is not exceeded ïthis can be extremely costly and in 
summer minimum conditions.

-The total capability that can be offered by wind is large, though 
weather dependence means availability is lower than for other asset 
classes.

-HVDC connections play an important role today, in the future 
capability will increase through a combination of interconnectors, TO 
HVDC connections, and OFTO assets (for HVDC connected offshore 
wind).

-Reactive power does not travel through DC connections, however 
onshore reactive compensation equipment associated with HVDC 
infrastructure will be accessible to ESO.

-Many providers that offer reactive services are low carbon, however 
the availability of low carbon reactive providers is uneven across the 
country (with CCGTs dominating provision in the Midlands and South 
East where reactive power absorption needs are highest).

GVAR CAPABILITY IN GB (ETYS 2025/26)

March 22 COPYRIGHT AFRY AB | REACTIVE POWER MARKET DESIGN ïSUMMARY REPORT

Notes: Excludes embedded generation, Shunts=reactors/capacitors (single directional grid assets), SVS=STATCOMs + SVCs (bi - direct ional grid assets) 
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