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ABBREVIATIONS AND ACRONYMS 

 

EU-SYSFLEX 
Pan-European System with an efficient coordinated use of flexibilities for the integration 

of a large share of Renewable Energy Sources (RES) 

DS3 Delivering a Secure Sustainable System 

DSM Demand Side Management 

DSO Distribution System Operator 

DSR Demand Side Response 

DTS  Dispatcher Training Simulator 

EED Energy Efficiency Directive 

EV Electric Vehicles 

GSM Global System for Mobile Communications 

NC Nodal Controller 

POAS Power Off and Save 

POR Primary Operating Reserve 

PV Photovoltaic 

QTP Qualification Trial Process 

RTU Remote Terminal Unit 

PPM Power Park Module 

SMS Short Message Service 

SOR Secondary Operating Reserve 

SNSP System Non-Synchronous Penetration 

SPAYG Smart Pay As You Go 

SSRP Steady State Reactive Power 

TOR Tertiary Operating Reserve 

TSO Transmission System Operator 

WFPS Wind Farm Power Station 

WP Work Package 
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EXECUTIVE SUMMARY 

 

This report presents the learnings and the outcomes of activities carried out under the EU-SysFlex Qualification 

Trial Process (QTP) in Ireland and Northern Ireland, T4.3 of the H2020 EU-SysFlex project. Building on the 2017/2018 

trials, the 2019/2020 trials focussed on Solar, Residential Services and enhanced communication protocols for new 

and existing technology. Following a successful procurement in 2019, the TSOs conducted three new trials focussing 

on proving technology, measurability and capability in embedded technology. Table 1 below outlines the industry 

partners that were part of the successful tender application for the 2019/2020 trials. 

 

Trial Trialists  

Lot 1 - Solar Bann Road Solar (Green Coat Capital) 

Lot 2 ς Residential Services 
Energia 

SMS formerly Solo Energy 

Lot 4 ς Telecommunications 
Energia 

VIOTAS formerly Electricity Exchange 

TABLE 1 

 

Each of the trials has demonstrated valuable learnings to the TSO. Firstly, the solar trial has shown that solar 

photovoltaic technology can deliver system services of FFR, POR, SOR and TOR1. In addition, the trials have 

identified operational complexities associated with solar technology. These primarily relate to the ability to provide 

reactive power at night, forecasting of response and testing of units to demonstrate capability. 

 

Two participants were successful on the residential trials: Energia and SMS (previously Solo Energy). Both 

participants implemented a different methodology and range of technologies as part of the trial demonstration of 

System Services capability. Each trial successfully demonstrated that a subset of system services is possible from 

the technologies in domestic properties. Each trial delivered an aggregated response for SOR, TOR1 and TOR2. 

Currently, FFR and a complete POR response seem unlikely unless frequency meters are located onsite with 

upgrades required in the metering hardware to allow for millisecond monitoring, measurement, and validation. It 

is a finding of the trials, that fast-acting services could be achieved by allowing more suitable, cost-effective 

frequency meters and metering requirements to be used to avoid a significant negative impact on the cost to 

manufacture and install the required technologies. 
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Since these trials commenced, battery technology manufactures have developed faster-responding solutions, 

which could be used in future demonstrations to deliver the full suite of system services. However, more significant 

research and knowledge are required in the area. The trials locations were geographically dispersed participants 

across Ireland, so they did not assess the impact of residential services providers at scale. Therefore, the {hΩǎ ŦǳǊǘƘŜǊ 

need to understand the implications and the complex interactions of residential demand-side management. 

Finally, the report discusses the learnings and outcomes of the telecommunications protocol trials. In total, two 

trials took place, focussing on alternative forms of communication protocols. Both Energia and VIOTAS brought 

ŦƻǊǿŀǊŘ ƴŜǿ ǎƻƭǳǘƛƻƴ ŘŜǎƛƎƴǎ ǘƘŀǘ ƘŀǾŜ ƘŜƭǇŜŘ ǘƘŜ ¢{hΩǎ ƭƻƻƪ ŀǘ ǘŜƭŜŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ǇƻǎǎƛōƛƭƛǘƛŜǎΦ ¢ƘŜ ƭŜŀǊƴƛƴƎǎ 

and outcomes have identified several operational complexities for integrating alternative telecommunications 

protocols. This primarily focuses on security, protocol-based communications, standardised end to end 

telecommunications and communications to control centres. The key findings from the trials will help develop a 

ǊƻŀŘƳŀǇ ŦƻǊ ǘŜƭŜŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ōŜǘǿŜŜƴ ǘƘŜ ŘƛǎǘǊƛōǳǘŜŘ ŜƴŜǊƎȅ ǊŜǎƻǳǊŎŜ ό59wύ ŀƴŘ ǘƘŜ ¢{hΩǎ ƛƴ ǘƘŜ ŦǳǘǳǊŜΦ ²ƛǘƘ 

ǘƘŜ ƘŜƭǇ ƻŦ ǘƘŜ ǘǊƛŀƭǎΣ ǘƘŜ ¢{hΩǎ ƘŀǾŜ ŘŜǾŜƭƻǇŜŘ ŀ ŎƭŜŀǊŜǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǎǳƛǘŀōƭŜ ǎƻƭǳǘions available and how 

they could be implemented. These findings will help steer our course towards a more efficient telecommunications 

ƴŜǘǿƻǊƪΦ ²ƘƛƭŜ ǎŜŎǳǊƛǘȅ ŎƻƴŎŜǊƴǎ ŀǊŜ ǎǘƛƭƭ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŎƘŀƭƭŜƴƎŜ ŦƻǊ ¢{hΩǎ ǿƻǊƭŘǿƛŘŜΣ ƛǘ ƛǎ Ŧǳƭƭȅ ǳƴŘŜǊǎǘƻƻŘ ǘƘŀǘ ǘƘƛǎ 

work needs to be carried out in collaboration with our security partners and the broader industry to help deliver 

suitable solutions. 

 

The following sections of the report provides a detailed overview Work package 4, the Qualification Trial Process, 

(QTP), each trial and the individual learning and outcomes. Every trial is presented in a manner that permits 

individual reading for each. The background to each trial, project objectives, learning, and outcomes are presented 

for each trial. Section 5 of the report presents the Solar Trial. Section 6 presents the SMS and Energia trials for 

residential services. Finally, Section 9 outlines the communication trials. It should be noted the learning and 

outcomes discussed in the report are those of the trial participants and will be considered in the future by the TSO. 
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 INTRODUCTION  

 

WORK PACKAGE 4 

 

The EU-SysFlex project seeks to enable the European power system to utilise efficient, coordinated flexibilities in 

order to integrate high levels of renewable energy sources. One of the primary goals of the project is to examine 

the European power system with at least 50% of electricity coming from renewable energy sources (RES-E). 

 

In order to reach at least 50% RES-E on a European scale, it will be necessary to integrate very high levels of variable 

non-synchronous renewable technologies such as wind and solar. Transitioning from a power system which has 

traditionally been dominated by large synchronous generating units to a system with high levels of variable non-

synchronous renewable technologies has demonstrated complex system operational challenges in providing the 

necessary system resilience and reliability. This is due to the non-synchronous nature of these technologies as well 

as the variable and uncertain nature of the underlying resources.  

The integration of non-synchronous renewable generation results in the displacement of synchronous generators; 

this can consequently lead to technical scarcities in power systems. In order to address these scarcities, it will be 

necessary for new and existing technologies to provide flexible system services. In this regard, Work Package 4 

(WP4) acts as a gateway, providing the technical platform to trial these services and technologies and provides a 

route to an enduring market. WP4 will also develop the system operator decision support tools required to operate 

the system in a secure manner with a high penetration of RES-E and system services. WP4 will also assess the system 

operator training needs for operating a system with a high penetration of RES-E and system services through a 

Dispatcher Training Simulator (DTS) of a significant part of the EU network.  

 

WP4 interacts with other WPs within the EU-SysFlex project; the project structure can be seen in Figure 1. WP2 will 

identify the system scarcities associated with operating the system at high levels of renewables. In WP3 products 

will be designed to meet the needs of the scarcities identified in WP2. The decision support tool developed in T4.1 

will use the services identified in WP3. The DTS in T4.2 will model a subset of the services identified in WP3 and will 

be based on the scenarios identified in WP2. The Qualification Trial Process in T4.3 will trial new and innovative 

technologies wishing to prove capability to provide system services and T4.4 will develop the operator protocols 

required for specific system and market conditions. This will act as a key input into the flexibility roadmap developed 

in WP10. 
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FIGURE 1- EU-SYSFLEX WORK PLAN 

 

 

T4.3 WITHIN SYSFLEX 

 

The Qualification Trial Process (QTP) in T4.3 provides the technical platform to trial resilience services from new 

technology providers and provides a route to an enduring services market. The QTP provides the link that facilitates 

the transition from fossil fuel tradition, to a sustainable renewable power system. It is a central piece of a much 

broader programme of work led by the EirGrid and SONI to meet the objectives of 70% electricity from renewables 

in Ireland and Northern Ireland by 203лΦ ¢ƻŘŀȅΣ LǊŜƭŀƴŘ ϧ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘǎΩ ǇƻǿŜǊ ǎȅǎǘŜƳ ƛǎ ǘƘŜ ŦƛǊǎǘ ƛƴ ǘƘŜ ǿƻǊƭŘ 

capable of delivering 70% of instantaneous electricity demand from non-synchronous sources including wind and 

solar.  
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MAIN CHALLENGES LINKED TO HIGH RES-E PENETRATION 

In seeking to meet Ireland and Northern Irelands renewable objectives of 2030, the power system needs to be 

capable of operating at up to three quarters of the power being delivered from non-synchronous renewable 

technologies. As the current operational limit of 70% is increased to 75% (currently being trialled), reliance on new 

technologies to provide the resilience of the system will increase. Today, Ireland and Northern Ireland are 

addressing the challenges that Europe will likely see in the future. As Europe aims to achieve over 30% of its overall 

electricity needs from new renewable sources by 2030, this poses challenges to traditional system operation and 

new technology integration;  

ω How should a power system transition in order to obtain or procure these resilience services from new 

technologies when no one else in the world is seeing these issues?  

ω How will this transition succeed without threatening the security of the power system?  

ω How can a route to market be created to facilitate investment in demonstrations to satisfy technical 

scarcities?  

ω Can this be done in a way that links the commercial, technical and system integration aspects of not the 

one or the few, but the large-scale deployment of these new technologies?  

 

T4.3 will facilitate the real-time technology trials of new technologies for relevant system service provision on the 

Ireland and Northern Ireland power system. This will help to identify and to resolve operational protocols, 

technology capability and communication challenges and work with industry through a technology integration 

forum to address further system integration challenges. More generally, the trials will also consider the challenges 

associated with the large scale roll out of these new technologies. The output of this task is the appropriate 

solutions on operational protocols, dispatch tools and scheduling processes to qualify the new technology for 

system service provision on a large scale in the Ireland and Northern Ireland system in a prudent manner. 
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 MANAGAGING THE TRANSITION TO NEW TECHNOLOGIES 

 

Over the past ten years, the Transmission System Operators in Ireland and Northern Ireland have seen increasing 

changes in the technology that makes up our electric power system. Behind-the-meter technologies such as rooftop 

solar PV, Battery Storage, Vehicle to Grid Charging and energy management systems is changing the power system. 

The need for greater transparency of data and information will also drive change across the sector. As renewable 

generation (predominantly wind & solar in Ireland and Northern Ireland), displaces conventional generation on the 

system, these new technologies must also provide System Services to maintain resilience. 

 

A transition to a power system with high levels of non-synchronous generation will result in new system scarcities. 

These scarcities are due to traditional providers of services (such as conventional generation) being displaced at 

times of high levels of non-synchronous generation. This drives the need for system services from an enhanced 

portfolio of service providers, consisting of a mixture of the existing services provider and new service providers 

with enhanced capabilities and new technologies.  

 

A level of confidence and understanding of existing service providersΩ ǘŜŎƘƴƻƭƻƎƛŜǎ Ƙŀǎ ōŜŜƴ built up through years 

of operating the power system with increasing reliance on these technologies. Confidence has been developed 

through operational practice, learnings and continual improvement. EirGrid and SONI also have well established 

policies, tools and systems in order to schedule, operate, remunerate and monitor the performance of these service 

providers. However, many new technologies fundamentally challenge these existing processes and operational 

confidence. Therefore, the transition to an enhanced portfolio of services provider needs to be managed in a 

prudent manner, allowing the TSOs time to study and assess their impacts. This helps to ensure that outcome of an 

enhanced portfolio of services provider, whilst also ensuring the system is managed in a secure, reliable and 

efficient manner. 
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 THE QUALIFICATION TRIAL PROCESS 

The QTP is the mechanism through which the TSOs in Ireland and Northern Ireland are managing the transition to 

a wider portfolio of system service providers. The aim is to identify operational complexities that may be associated 

with new technologies, or delivery of new System Services. In doing so, the EirGrid and SONI can develop a deep 

understanding of these complexities and suggest solutions on how to best integrate these technologies at scale on 

the power system on the Island of Ireland and Europe. The trial process is depicted below in Figure 2 ς Visualisation 

of how QTP facilitates changes in system operation.  

 
FIGURE 2 ς VISUALISATION OF HOW QTP FACILITATES CHANGES IN SYSTEM OPERATION 

TRIAL PRINCIPLES 

There are several key principles which underpin the QTP:  

 

1. The trials are run at small scale allowing participants to demonstrate provision of system services in small 

volumes. This demonstrates provision of services under real system operational conditions, but the small-

scale nature of the trials also ensures security of the power system.  

2. Outcomes of a technology trial will inform whether the EirGrid and SONI consider a tŜŎƘƴƻƭƻƎȅΩǎ ŀōƛƭƛǘȅ ǘƻ 

provide several system services within a service category as proven. An example of this is that a successful 

participation in a primary operating reserve trial may be considered as proof of the capability to also 

provide secondary.  

3. The trials will inform whether the TSOs consider the capabilities of a technology class or sub-class as proven 

to provide a system service, and not a specific service provider or original equipment manufacturers. An 

example of this is that if a wind farm has been deemed to be proven under the wind category of trial for a 

service, this means that wind as a technology class has been deemed to be proven.  

4. The failure of specific participant in the QTP does not necessarily exclude its technology class from provision 

of the service forever. Depending on the reasoning for the failure of a trial, EirGrid and SONI may elect to 

run a future trial with a separate service provider or alternatively consider other ways that may inform 

whether the TSOs consider the capabilities of a technology class or sub-class as proven.  

5. Successful participation in a QTP does not guarantee that a service provider will obtain a contract in the 

main procurement process. This will be subject to the technical requirements set out as part of the 

procurement process. 
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THE TWO CORE OBJECTIVES:  

 

1. To identify if the participants technologies could provide a response to an event in line with the definition 

of the System Service(s) being demonstrated and 

2. To identify any operational complexities driven by the provision of services System Services from these 

technologies and provide suggestions on how to approach or resolve them. 

 

Objective 1 is considered a minimum requirement for a technology class to be considered as proven for the 

provision of relevant system services through the QTP. To achieve this objective, participants were required to 

demonstrate responses to real system events that occurred during the trial period, in line with the System 

Services definitions.  

 

Objective 2 requires more careful consideration of how each technology provided the service being trialled 

and what impacts they had on current EirGrid and SONI processes and systems. The outputs of objective 2 will 

inform the development of TSO standards and processes to manage system services from different 

technologies. 
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 DS3 SYSTEM SERVICE PRODUCTS ς IRELAND AND NORTHERN IRELAND 

 

New technologies seeking to demonstrate service provision and thereby fulfil the objectives set out above must 

show responses to system conditions and/or test injections which satisfy the local System Services definitions in 

Ireland and Northern Ireland. These are: 

 

FAST FREQUENCY RESPONSE 

Fast Frequency Response (FFR) is the additional MW output or MW reduction required compared to the pre-

incident MW output or MW reduction, which is fully available from a providing unit within 2 seconds after the start 

of an event and sustainable up to 10 seconds after the start of the event. The extra energy provided in the 2 to 10 

second timeframe must be greater than any loss of energy in the 10 to 20 second timeframe due to a reduction in 

MW output or MW reduction below the pre-incident MW output or MW reduction. 

 

RESERVE 

Primary Operating Reserve (POR) is the additional MW output and/or reduction in demand) required at the 

frequency nadir (minimum), compared to the pre-incident output (or demand) where the nadir occurs between 5 

and 15 seconds after an event. If the actual frequency nadir is before 5 seconds or after 15 seconds after the event, 

then for the purpose of POR monitoring the nadir is deemed to be the lowest frequency which did occur between 

5 and 15 seconds after the event.  
 

Secondary Operating Reserve (SOR) is the additional MW output and/or reduction in demand) required compared 

to the pre-incident output (or demand), which is fully available and sustainable over the period from 15 to 90 

seconds following an event.  
 

Tertiary Operating Reserve 1 (TOR1) is the additional MW output and/or reduction in demand) required compared 

to the pre-incident output (or demand) which is fully available and sustainable over the period from 90 seconds to 

5 minutes following an event. 

 

  



QUALIFICAITON TRIAL PROCESS FOR TECHNOLOGY INTEGRATION AND TRIALLING OF SYSTEM SERVICES 
DELIVERABLE: 4.6 

 15 | 75  

2019 QUALIFICATION TRIAL PROCESS (QTP) 

 

Following the completion of the QTP in 2017 and 2018, EirGrid and SONI applied several of the learnings based on 

the feedback from trial participants. As a result, the TSOs expanded the scope of the QTP to incorporate a wider 

range of topics. The purpose for this is to develop a centralised workstream to identify commercial and technical 

considerations for the large-scale deployment of new technologies on the power system for 2030. In 2019, three 

projects were selected to examine these barriers. The trials focus on three technical considerations, network, and 

communication and future barriers. 

 

Trial 1 ς Solar photovoltaic (PV) generation has become a more economically viable form of electricity generation 

in Ireland and Northern Ireland in recent years. It is likely that large scale solar PV will connect to the system at an 

increasing rate from the mid-2020s without the need for a subsidy due to decreasing capital costs. Wind and solar 

are anticipated to become the dominant renewable technologies on the system that will aid Ireland and Northern 

Ireland achieving its net zero targets for 2050. 

 

Trial 2 ς Residential Service Providers - EirGrid and SONI are now investigating the operational complexities 

associated with automated response from in-home technology. The objective is to investigate the potential of- and 

challenges involved in leveraging the flexible capability of the residential sector to provide System Services in the 

future. The TSOs envisage real benefits from DSM in reducing peak demands to the power system and the provision 

of essential System Services and recognise the importance of Demand Side Management to the delivery of energy 

efficiency targets. The system operators will use the project to investigate the potential delivery of wide-scale 

residential DSM which has benefits in assisting Ireland to reach its renewable energy targets by providing greater 

flexibility in operating the power system with up to 70% renewable generation, which will require the ability to 

operate the power system with as much as 95% of generation from renewables at times. 

 

Trial 3 ς Communication - Due to the increasing use of renewable energy sources, TSOs worldwide are seeing a 

shift from operating a centralised portfolio of large conventional fossil-fuel generators to a more widely distributed 

network which includes small-scale generation. The current communication method was designed for larger 

generators, which has resulted in a communication solution that may be inflexible or expensive for small scale 

generation or other service providers on the system such an aggregator. This project enables a two-way 

communication between a small-scale service provider or aggregator and the system operator.  

 

The following sections of the report provide a detailed overview of each trial and the individual learning and 

outcomes. Every trial is presented in a manner that permits individual reading for each. The background to each 

trial, project objectives, learning, and outcomes are presented for each trial. Section 5 of the report presents the 

Solar Trial. Section 7 & 8 presents the SMS and Energia trials for residential services. Finally, Section 9 outlines the 

communication trials  
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 SOLAR TRIAL  

 

This section of the report details the works that Bann Road Solar Project Ltd. (Bann Road) has undertaken as part 

of the Qualification Trial Process. The report details how solar technology can provide the DS3 services of FFR, POR, 

SOR, TOR 1 and SSRP. The report details how the solar farm performed during the trial and what lessons can be 

learned for future trials. 

 

TRIAL OBJECTIVE  

 

The overall objective is to prove solar technology capable of providing a range of the DS3 System Service products 

- FFR, POR, SOR, TOR1, under the QTP and identify any operational complexities. During the provenability trial, 

EirGrid and SONI monitored the provision of the Services in response to real events on the power systems of Ireland 

and Northern Ireland or the response to dispatch instructions issued to the Providing Unit. Service provision or 

testing was conducted as per the current DS3 test procedures to measure the capability. 

 

DEMONSTRATION OF SERVICES. 

 

The Fast acting services of FFR, POR, SOR and TOR 1 involve the delivery of additional power to the grid during a 

dip in Frequency. Bann Road can demonstrate the Fast Acting Services of FFR, POR, SOR, and TOR 1. Certain wind 

turbine technologies can ǇǊƻǾƛŘŜ CCw ŀƴŘ thw Ǿƛŀ ŀ ǇǊƻŘǳŎǘ ƪƴƻǿƴ ŀǎ ά9ƳǳƭŀǘŜŘ LƴŜǊǘƛŀέΦ However, as there are 

no moving parts in the solar project the provision of Emulated Inertia is not possible. The Services of FFR, POR, SOR 

and TOR 1 may only be demonstrated when the Solar farm is curtailed. Table 1 provides details on the four fast 

acting services that were tested during the trial. 

 

Service Name Acronym Short Description 

Fast Frequency Response FFR MW delivered between 2 and 10 seconds in 

response to automated frequency trigger 

Primary Operating Reserve POR MW delivered between 5 and 15 seconds in response to 

automated frequency trigger 

Secondary Operating 

Reserve 

SOR MW delivered between 15 to 90 seconds in response to 

automated frequency trigger 

Tertiary Operating Reserve 1 TOR 1 MW delivered between 90 seconds to 5 minutes in 

response to automated frequency trigger 

TABLE 1. DESCRIPTION OF FAST ACTIVE SERVICES 
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5.1.1 FAST ACTING SERVICES MONITORING EQUIPMENT 

The power quality meter originally installŜŘ ƻƴ ǎƛǘŜ ŘƛŘ ƴƻǘ ƳŜŜǘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŘŜǘŀƛƭŜŘ ƛƴ ά5{о-Performance-

Measurement-Device-Standards-for-Fast-Acting-{ŜǊǾƛŎŜǎέΦ LƳƳŜŘƛŀǘŜƭȅ ŀŦǘŜǊ ǘƘŜ ŎƻƳƳŜƴŎŜƳŜƴǘ ƻŦ ǘƘŜ ǘǊƛŀƭ ŀ 

meter was procured and instaƭƭŜŘ ƻƴ ǎƛǘŜΦ !ƴ ά9a{ƴƛ {ǳōƴŜǘέ ƳŜǘŜǊ ǿŀǎ ŎƻƴƴŜŎǘŜŘ to the CTs and VT at the 

connection point. Three additional analogue signals were also connected to the meter to facilitate the remote 

testing of the site. 

¶ MW Availability (Available Active Power) 

¶ % MW Curtailment Setpoint 

¶ Frequency Simulated Value 

 

5.1.2 FFR, POR, SOR AND TOR 

The Solar Farm can only provide under frequency response when the solar farm is curtailed. SONI can curtail the 

Solar farm by using one of two curtailment methods  

¶ Emergency Action ON 

¶ % MW Curtailment 

 

 
FIGURE 13. EMERGENCY ACTION ON CURTAILMENT 

 

5.1.3 EMERGENCY ACTION ON CURTAILMENT. 

 

To curtail the Solar farm using Emergency action on SONI send a MW setpoint to the Solar Farm controller along 

with a time ǎŜǘǘƛƴƎ ƪƴƻǿƴ ŀǎ ά/ǳǊǘŀƛƭƳŜƴǘ ¢ƛƳŜ LƴǘŜǊǾŀƭέΦ ¢ƘŜ ŎǳǊǘŀƛƭƳŜƴǘ ǘƛƳŜ interval signal determines how fast 

the Solar farm ramps to the MW setpoint. Figure 1 shows the solar farm initially ramping down to a setpoint of 0 

MW and then up to a setpoint of 250KW. Not shown in the graph is where SONI/ NIE would have turned Emergency 

Action Curtailment on and off. It can be assumed that emergency action on was enabled when the output of the 

solar farm decreased to 0MW (approx. 14:52). It can also be assumed that emergency action on was disabled when 

the solar farm ramped up from 250 kW (approx. 15:07). Currently renewable generation units connected in 

Northern Ireland are not required to provide under frequency response when curtailed using emergency Action 

ON. As this type of curtailment is used in renewable generation connected in Ireland, a modification was made to 

ǘƘŜ ǎƻƭŀǊ ŦŀǊƳ ŎƻƴǘǊƻƭƭŜǊ ǘƻ ŜƴŀōƭŜ ƛǘ ǘƻ ŘŜƳƻƴǎǘǊŀǘŜ ǳƴŘŜǊ ŦǊŜǉǳŜƴŎȅ ǊŜǎǇƻƴǎŜ ǿƘŜƴ ŎǳǊǘŀƛƭŜŘ ōȅ ά9ƳŜǊƎŜƴŎȅ 

!Ŏǘƛƻƴ hbέΦ  
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FIGURE 2. % MW CURTAILMENT 

 

To Curtail the solar farm using % MW curtailment SONI issue a setpoint from 0% to 100%. In the example given in 

Figure 2 a 50% MW curtailment setpoint was issued. The output of the solar farm then ramps down to an output 

of 50% of its MW Availability (Available active power). The output of the solar farm is constantly adjusted so that 

50% of MW availability is maintained while % MW Curtailment is activated. 

 

The frequency response characteristics of Bann Road are currently set up in accordance with the SONI/ NIE Grid 

code. The Solar farm operates to a deadband of 50Hz to 50.1Hz when % MW Curtailment is not enabled and a 

deadband of 49.985Hz to 50.015 Hz when % MW Curtailment is on. The solar farm will provide under frequency 

response when in % MW curtailment mode. 

 

5.1.4 OPERATING RESERVE TEST % MW CURTAILMENT 

 

To demonstrate Bann Roads capability to provide the fast-acting services of FFR, POR, SOR and TOR 1 while curtailed 

using % MW curtailment an operating reserve test was performed. The test procedure that was used to define the 

test parameters was the exact same template that is used for the operating reserve test of windfarms. The test 

report follows the same template that is used when determining the contract volumes of windfarms following an 

operating reserve test. 

 

Figure 3. below shows a graph of the FFR portion of the test. FFR is defined as the response to a frequency event/ 

injection 2 to 10 seconds after the event/ injection occurs. For existing Power Park Modules (PPM)s to qualify to 

provide system services they must provide greater than 1 MW of response within 2 seconds. The graph below 

shows Bann Road providing 2.94 MW of response within 2 seconds. 
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FIGURE 3. OPERATING RESERVE TEST % MW CURTAIMENT FFR 

 

Table 1. Below indicates the volumes of each of the fast-acting services that Bann Road demonstrated successfully 

based on the operating reserve test report. 

 

1 Proposed Maximum FFR Available Volume 2.94 MW 

2 Proposed Maximum POR Available Volume 2.72 MW 

3 Proposed Maximum SOR Available Volume 2.54 MW 

4 Proposed Maximum TOR1 Available Volume 1.97 MW 

TABLE 2. PROPOSED FAST ACTING SERVICES VOLUMES FROM % MW CURTAILMENT TEST. 
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5.1.5 OPERATING RESERVE TEST EMERGENCY ACTION ON 

ά9ƳŜǊƎŜƴŎȅ !Ŏǘƛƻƴ hƴ ŎǳǊǘŀƛƭƳŜƴǘέ ŀǎ ǳǘƛƭised by SONI in Northern Ireland is similar to the type of curtailment that 

is used by EirGrid in Ireland. As the SONI grid code does not require under frequency response to be provided when 

curtŀƛƭŜŘ ōȅ ά9ƳŜǊƎŜƴŎȅ !Ŏǘƛƻƴ hƴέ ŀ ǘŜƳǇƻǊŀǊȅ ƳƻŘƛŦƛŎŀǘƛƻƴ ǿŀǎ ƳŀŘŜ ǘƻ .ŀƴƴ wƻŀŘ {ƻƭŀǊΩǎ ƎǊƛŘ controller so 

that under frequency response when this type of curtailment is implemented could be demonstrated. Figure 4. 

below shows a graph of the FFR portion of the test. The graph below shows Bann Road providing 2.38 MW of 

response within 2 seconds. 

 

 
FIGURE 4. OPERATING RESERVE TEST EMERGENCY ACTION ON 

 

Table 3. below presents the volumes of each of the fast-acting services that Bann Road would be eligible to contract 

for based on the operating reserve test report. 

 

1 Proposed Maximum FFR Available Volume 2.38 MW 

2 Proposed Maximum POR Available Volume 2.97 MW 

3 Proposed Maximum SOR Available Volume 2.86 MW 

4 Proposed Maximum TOR1 Available Volume 2.62 MW 

TABLE 3. PROPOSED FAST ACTING SERVICES VOLUMES FROM EMERGENCY ACTION ON TEST. 
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PROVISION OF STEADY STATE REACTIVE POWER. 

Bann Road is currently set up to import and export VARs in Voltage Control, MVAR control and Power Factor Control 

modes. The system will only import or export VARs while the site is exporting Active Power. The performance of 

the Solar Farm in exporting and importing VARs was assessed throughout the duration of the project. 

 

Data collected during the reactive power capability test performed during grid code compliance testing was used 

ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ά5{о {{wt ǘŜǎǘ ǊŜǇƻǊǘέ. This report is the standard report that is used when determining contracted 

volumes for SSRP for Transmission connected ttaΩǎ. While Bann Road Solar is not transmission connected the fact 

that the report can be completed using the data from the same test that is performed when assessing SSRP volumes 

on transmission connected sites indicates Solar Plants may be capable in providing SSRP. 

 

VARS AT NIGHT 

 

The inverters on Bann Road Solar farm have the ability to provide VARs at night. During the application phase of 

the trial the possibility of testing the supply of VARs at night was investigated. However, the provision of Reactive 

tƻǿŜǊ ŀǘ ƴƛƎƘǘ όŀƭǎƻ ƪƴƻǿƴ ŀǎ άv ŀǘ ƴƛƎƘǘέ ƻǊ ά±!w{ ŀǘ ƴƛƎƘǘέύ ŎƻǳƭŘ ƴƻǘ ōŜ ƛƳǇƭŜƳŜƴǘŜŘ because Bann Road was 

not originally designed for it. To provide reactive power at night DC the inverters will switch a DC voltage onto the 

DC side of the inverter. The Q at Night exposes the PV modules to Voltage potential at the worst possible time (cold 

and damp) and therefore increases the Potential Induced Degradation (PID) risk. PID is a phenomenon that causes 

significant damage to tƘŜ t± ƳƻŘǳƭŜǎ ǎƻ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ŀƴ άŀƴǘƛ-tL5 ƪƛǘέ ƛǎ ǊŜǉǳƛǊŜŘΦ ¢ƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ŀƴ άŀƴǘƛ-

tL5 ƪƛǘέ ǊŜǉǳƛǊŜǎ ǎǿƛǘŎhing to an IT earthing arrangement. Moreover, the installation of Insulation Monitoring 

Devices (IMD) is needed to safely operate the IT earthing. Changing to an IT earthing system would have required 

construction works, a new earthing study to be carried out and changes on the way the solar farm must be 

operated. Therefore, it was decided not to demonstrate reactive power at night as part of the project. 
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SSRP TEST REPORT 

Data collected from the grid code compliance testing that was performed prior to the commencement of the trial 

was used to compile an SSRP test report for the site. Graph shows the reactive power capability of the site. Table 4 

presents the SSRP volumes that the site would be eligible to contract.  

 

 
GRAPH 5. REACTIVE POWER CAPABILITY FROM MEASURED DATA 

 

Reading Value Comment 

Registered Capacity 29.81MW 
 

P range 1MW to 29.81MW 
 

Q range  
-9.71 MVAr to +9.69 MVAr = 

19.4 MVAr 

(Qmin to Qmax as identified above in Section 
7.3) 

RP factor 
(29.81MW ς 1MW)/29.81MW = 

0.966MW 
Insert Calculation and value per Section 5.2  

SSRP volume (9.71 + 9.69)*.966=18.74 
Insert Calculation and value as per Section 
5.2 

Q range at 0 MW 0MVAr to 0MVAr  

Cable Network Charging Capacitance 
including filters, etc. 

0 MW, __+1.12_MVAr 
 

Solar Inverters Not generating due to lack of 
Sunlight i.e. at night 

TABLE 4. SSRP CONTRACT VOLUMES 
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REACTIVE POWER USAGE 

 

Below are sample graphs showing typical reactive power import while the site was producing active power. The 

graphs show active power export in green and reactive power import in red. From analysis of graph 2, which was 

recorded in January of 2021, the site was set by SONI/ NIE to control the import of reactive power in power factor 

control mode (Reactive power import in proportion to active power output). In comparison, Graph 3 shows the site 

operating in MVAr control mode importing a constant 10MVArs for the entire time that the site was exporting 

active power in August of 2021. 

 

 
GRAPH 6. ACTIVE POWER EXPORT REACTIVE IMPORT 06_01_21 

 

 
GRAPH 7. ACTIVE POWER EXPORT REACTIVE IMPORT 14_08_21 
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OPERATIONAL COMPLEXITIES 

Frequency response services being provided from Solar Farms introduces two main operational complexities. These 

complexities are similar to operational complexities experienced by Wind Farms. Both are discussed below. 

 

AVAILABLE ACTIVE POWER SIGNAL ERROR 

A calculation of Available Active Power (AAP) is provided by all Solar Farms to the TSOs as a real-time signal. This 

signal is calculated based on Pyranometers and Reference cells located throughout the site which measure the solar 

irradiance. An analysis of the AAP signals was carried out to determine the accuracy of the available active power 

calculation. Three days where there was significant fluctuation in active power output throughout the course of the 

day were chosen. Graphs of the days that were analysed are shown in Graphs 8, 9 and 10. Windfarms are required 

to provide an Available Active Power (AAP) signal to EirGrid. The accuracy of this signal is monitored by comparing 

the calculated AAP signal to the actual output of the windfarm when the wind farm is not curtailed. The actual v 

predicted output is compared using a Normalised Root Mean Square Error calculation. The formula used in this 

calculation is given below. 

 

The daily Root Mean Square Error (RMSUd) is calculated for Unit U on day d as: 

 

The Normalised Root Mean Square Error (NRMSUp) for a unit U over a period p is: 

 

Where installed capacity is the MW capability of the installed turbines on the side and MEC is the maximum export 

capacity as defined in the connection agreement. The Normalised root mean square formula was applied to the 

data for the three selected days on Bann Road. The results are contained in Table 5. 

 

Day NRMS Error 

08/05/2021 0.69 % 

15/05/2021 0.77 % 

17/06/2021 1.06 % 

TABLE 2 

 

The current requirement on windfarms is that the NRMS error shall be less than 6%. The results from the analysis 

show that an accurate available active power signal can be provided by Solar Farms. When curtailed the amount of 

FFR and POR that is available can be determined by the difference between AAP and Actual output. 
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GRAPH 8. AAP ANALYSIS 08/05/2020 

 
GRAPH 9. AAP ANALYSIS 15/05/2020 
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GRAPH 10. AAP ANALYSIS 17/06/2020 

 

FORECASTING OF AVAILABILITY 

For Solar farms the certainty of availability is not there given the variability of the resource providing it. Graphs 8 

to 10 show how the output of a solar farm can vary significantly over the course of a day. Forecasting of reserve 

services from a solar farm requires the following to be predicted. 

 

1. Available Active Power of the Solar Farm 
2. Whether the Solar Farm will be dispatched down. 

 

Whether a solar farm is dispatched down is at the discretion of the TSOs and is not possible for the operators of 

solar farms to predict. It is possible to provide a forecast of Available Active Power. In order to provide a forecast 

of solar farm output for a timeframe of within an hour ground-based sky imagery in conjunction with complex time 

series and machine learning algorithms are required. The accuracy of a forecasting system for solar was not part of 

the scope of this trial. 
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TRIAL OUTCOMES AND LEARNINGS 

 

It is a finding of the trial that solar photovoltaic technology should be considered as proven technology for the fast-

acting services of FFR, POR, SOR and TOR1, following a review by the Transmission System Operator. This ability of 

solar photovoltaic to provide these services was demonstrated by conducting an operating reserve test while the 

site was curtailed. 

 

It is a finding of the trial that solar photovoltaic technology should be considered as proven technology for the 

provision of the DS3 service of ά{ǘŜŀŘȅ {ǘŀǘŜ wŜŀŎǘƛǾŜ tƻǿŜǊέΦ ¢Ƙƛǎ ǿŀǎ ŘŜƳƻƴǎǘǊŀǘŜŘ ōȅ ǘƘŜ ŦŀŎǘ ǘƘŀǘ {hbLκ bL9 

were utilising the reactive power capability of Bann Road to support voltage on the grid throughout the duration 

of the trial.  

 

Testing of solar technology during winter months is extremely difficult to complete due to the prevalence of 

frequent sudden dips in power output when clouds are passing over the site. On several occasions tests had to be 

restarted/ abandoned due to reduction in power output. To mitigate against this the following is recommended for 

consideration by the TSO: 

 

a. Current operating reserve test templates for wind recommend curtailment to 40% MEC. For solar a 
curtailment to 20% MEC is recommended for the TSO to consider. 
 

b. Perform testing during the summer months is the most suitable approach, however, it is recognised this is 
not always possible due to various factors.  
 

c. It is a recommendation of Bann Road for the TSO to investigate the possibility of service providers being 
able to carry out unwitnessed operating reserve tests at short notice (i.e. less than 2 hours), given the 
variable nature of solar technology.  

 

There is potential that Solar farms could prƻǾƛŘŜ ά±!wǎ ŀǘ ƴƛƎƘǘέΦ However, the initial electrical design of the site 
ǿƻǳƭŘ ƘŀǾŜ ǘƻ ƘŀǾŜ ά±!wǎ ŀǘ ƴƛƎƘǘέ ŎŀǇŀōƛƭƛǘȅ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴǘƻ ǘƘŜ ŘŜǎƛƎƴΦ The addition of VARS at night 
capability in certain circumstances after a site has been constructed could potentially incur a large amount of 
cost. 

 

Forecasting of output from Solar Farms within an hour horizon requires the implementation of ground-based sky 
imagery technology. It is recommended that consultation with industry on the exact implementation of potential 
forecasting solutions is carried out. 
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 RESIDENTIAL TRIALS  

 
Following on from the success of the EirGrid Power Off and Save project, operational complexities associated with 

automated response from in-home technology is now being investigated. The objective is to explore the potential 

challenges involved in leveraging the flexible capability of the residential sector to provide System Services in the 

future. EirGrid and SONI envisage real benefits from DSM in reducing peak demands to the power system and the 

provision of essential System Services and recognise the importance of Demand Side Management to the delivery 

of energy efficiency targets. The system operator will use the project to investigate the potential delivery of 

residential grid services at scale, which has benefits in assisting Ireland to reach its renewable energy targets by 

providing greater flexibility in operating the power system with up to 70% renewable generation, which will require 

the ability to operate the power system with as much as 95% of generation from renewables at times. 

 

In the 2019 QTP, two participants were successful; Energia and SMS (previously Solo Energy). Both participants 

implemented a different methodology and range of technologies as part of the trial demonstration of System 

Services capability.  
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 ENERGIA RESIDENTIAL TRIAL  

 

INTRODUCTION 

To reduce the impacts of climate change energy systems are changing dramatically as electricity generation is 

becoming increasingly decarbonised and decentralised and electricity supply moves towards a digital customer 

centric model. Traditionally electricity is generated at large centralised fossil fuel power plants and passed to 

ŎǳǎǘƻƳŜǊǎ Ǿƛŀ ǘǊŀƴǎƳƛǎǎƛƻƴ ŀƴŘ ŘƛǎǘǊƛōǳǘƛƻƴ ƭƛƴŜǎΦ Lƴ ǘƘŜ ŜŀǊƭȅ нлллΩǎ ǘƘƛǎ ŎƘŀƴƎŜŘ ǿƛǘƘ ǘƘŜ ǇǊƻƭƛŦŜration of 

distributed wind farms which supply the grid with renewable electricity. Today with the reduction in solar PV and 

battery costs and Government incentives individual consumers are starting to install their own Solar PV and battery 

systems to reduce their carbon footprint and ǎŀǾŜ ƳƻƴŜȅ ƻƴ ŜƭŜŎǘǊƛŎƛǘȅΣ ƎƛǾƛƴƎ ǊƛǎŜ ǘƻ ǘƘŜ άǇǊƻǎǳƳŜǊέΦ  

 

Consumers are installing batteries alongside their solar systems to store surplus electricity generated during the 

day which can then be used using renewable electricity generated from sunlight when required. Coupled with this 

{hΩǎ must manage power with decreasing conventional fossil fuel generation and with an increase in intermittent 

non-synchronous renewable generation on the system. One solution to this is to supply system services using 

battery storage. Already large batteries are providing these services and in some markets such as Germany, Japan 

and the UK residential solar and battery systems are being investigated to manage frequency, voltage, and 

constraints on the grid. Through this Qualification trial Process (QTP) we will be joining these countries by 

investigating the viability of residential solar and battery systems to deliver flexible generation for the delivery of 

system services and explore the value to the end consumer and grid operators.  

 

OBJECTIVES OF THE PROJECT 

This project involves the distribution of solar PV systems with smart battery storage solutions. This will include 20 

Residential installations on the island of Ireland. The objectives for this project are as follows; 

¶ To prove aggregated residential electrical appliances as a technology class for the delivery of DS3 system 

services.  

¶ To assess the operational complexities of the technology and the impacts this has on current TSO processes 

and systems.  

¶ Investigate the barriers to System Services market entry for residential demand sites and investigate 

possible solutions. 

¶ Operate the scheme with no adverse effects on the comfort of the consumer due to their involvement in 

the scheme. 

¶ To maximise the value of smart products and develop a platform that facilitates individual residential 

customers to participate in demand side response and deliver DS3 system services. 

¶ The knowledge captured from the QTP will help shape service development in the future and enable EirGrid 

to adapt quickly to emerging digital trends in the residential energy market. 
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SCOPE OF THE TRIAL  

TABLE 1. SCOPE FOR THIS TRIAL PROJECT 

Technical overview of the 

trial  

The trial will test whether the delivery of DS3 system services is possible using 

domestic batteries. EirGrid and Energia will co-operate throughout the trial to 

fully understand the capabilities of DS3 system services and Demand Side 

Management (DSM) in Ireland and the challenges it faces.  

What technology is 

installed  

Each home will be equipped with at least 2 kW of Tier 1 Solar PV panels 

connected to the grid with an DC to AC solar inverter and a separately AC coupled 

Moixa Smart Battery fitted with a 2.4 kW inverter and 2 x 2.4kWh (Max 4.8kWh) 

LiFePO4 battery cells. The battery is fitted with Ethernet, Wi-Fi and GSM 

communications for remote monitoring and control. The battery is also equipped 

with meters to measure the output from the solar panels and battery and monitor 

in-home demand. The meters provided by Moixa comply where possible with the 

DS3 Performance Measurement Device Standards1. 

Services provided  The service provider will attempt to provide Secondary Operating Reserve (SOR), 

Tertiary Operating Reserve1 (TOR1) & Tertiary Operating Reserve2 (TOR2)2. In a 

frequency event the batteries are expected to respond as an aggregated unit 

within 15 seconds. 

How the services are 

provided 

A drop in frequency below 49.8Hz is measured using frequency meters. This 

results in a trigger ǘƻ ōŜ ǎŜƴǘ ǘƻ aƻƛȄŀΩǎ DǊƛŘǎƘŀǊe Platform. This in turn triggers 

the batteries to begin discharging to first the home and then the grid. The 

batteries can distribute charge for a maximum duration of 20 minutes. 

Performance and data 

reporting and 

management 

The GridShare platform will supply data for the project. 

The data from each event is stored on the GridShare Platform to carry out 

necessary performance assessments. 

For each event the expected response and achieved response will be measured. 

The extent of the difference between the expected response and the achieved 

response will determine how the Demand Side Unit (DSU) performed for each 

event. 

The performance of individual batteries will be reported at a sampling rate of 1 Hz 

(1 second granularity) in batches every 30 seconds. 

What are the key results To prove residential units can deliver DS3 product with no adverse effects to the 

end consumer. 

Scope to trial Primary 

Operating Reserve (POR) 

and Fast frequency 

Response (FFR) 

Potentially but issues with aggregating the responses and communications may 

create latency problems with delivery. To overcome these latency issues 

Hardware (H/W) and Software (S/W) upgrades may be required which may prove 

to be a significant cost barrier. 

 
1 !ǎ ǎŜǘ ƻǳǘ ƛƴ ǘƘŜ 9ƛǊDǊƛŘ 5ƻŎǳƳŜƴǘ ΨDS3-Performance-Measurement-Device-Standards-for-Fast-Acting-ServicesΩ όhttp://www.eirgridgroup.com/site-
files/library/EirGrid/DS3-Performance-Measurement-Device-Standards-for-Fast-Acting-Services.pdf). 
2 !ǎ ŘŜŦƛƴŜŘ ƛƴ ǘƘŜ 9ƛǊDǊƛŘ 5ƻŎǳƳŜƴǘ ΨDS3-System-Services-Protocol-Regulated-Arrangements_finalΩ όhttp://www.eirgridgroup.com/site-
files/library/EirGrid/DS3-System-Services-Protocol-Regulated-Arrangements_final.pdf).  

http://www.eirgridgroup.com/site-files/library/EirGrid/DS3-System-Services-Protocol-Regulated-Arrangements_final.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/DS3-System-Services-Protocol-Regulated-Arrangements_final.pdf
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What other services can 

be provided 

Potentially over frequency response. 

Scope for ESB N and NIE 

involvement 

.ƻǘƘ 5{hΩǎ Ŏŀƴ ǘŀƪŜ ƭŜŀǊƴƛƴƎǎ ŦǊƻƳ ƎǊƛŘ ŎƻƴƴŜŎǘƛƻƴ ǇǊƻŎŜǎǎŜǎ ǎǇŜŎƛŦƛŎŀƭƭȅ ǿƛǘƘ 

Alternating Current (AC) coupled battery storage and solar systems where the 

battery and solar system are classed as 2 separate generators. Depending on 

interest in the project there may also be scope to install batteries in areas where 

the DNO are experiencing problems (due to constraint for example) and explore 

the use of residential DSR to potentially save cost through deferred grid upgrades.  

Determine grid code, 

metering code, connection 

derogations requirements 

 

We require a derogation from ESB for clause 4.7 as it is not applicable to domestic 

small-scale generation and energy storage. 

We also require derogation from ESB for the requirement to reduce generation at 

2%/0.1Hz between the frequencies of 50.2Hz and 50.5Hz as it is not applicable to 

micro-generation at the domestic level. 

Both have been granted for the QTP by ESB. 

Assess barrier to entry High prices of systems. 

Not enough benefits to encourage battery uptake. 

Cost effectiveness. 

 

PROJECT APPROACH  

The project has run for 18 months with Energia taking full responsibility of the operations throughout. The trial 

project was distributed to 19 Energia Group customers. Industry and customer research were used to identify the 

consumer segments based on their experience and willingness to provide services. The sites chosen in the trial and 

the vendors responsible for the delivery of key services (Moixa & House2Home) were at the discretion of Energia. 
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PROJECT SCHEDULE AND PROGRESS AGAINST PLAN 

 
This section outlines the progress against the project plan. The project was rolled out in a phased approach with 

each phase building on the next. This section summaries these sections and key deliverables to date. There were 

5 main phases to delivering this project detailed with progress below; 

Phase 1 

¶ Mobilise the project - Relevant stakeholders agreed on the project scope and objectives and were 

successful in fulfilling the QTP requirements. 

Phase 2  

¶ Testing the technology - After installing the technology, the selected test participants went through 

the Moixa GridShare Flex integration and test phase to enable frequency response services. 

Phase 3 
¶ Go Live - Once all installations were satisfactory with the test participants, the remaining installations 

were carried out and QTP period officially started when they were all operational. Energia worked 

with EirGrid to ensure that the deliverables as outlined in Lot 2 of the QTP are delivered. This meant 

ensuring appropriate signal requirements and measurement devices are operating as per the DS3 

System Services Regulated Arrangements where possible. The fleet of residential batteries 

successfully went live to the real-time grid frequency events on 30 March 2020.  

Phase 4 

¶ Measurement and reporting of Data to EirGrid - Energia was responsible for exporting data 

recordings in compatible Microsoft Office Application formats. Frequency trigger data was sent 

following events in electronic reports via a secured connection email to the TSO immediately 

ŦƻƭƭƻǿƛƴƎ ŀƴ ŜǾŜƴǘΦ LƴǘŜǊǇǊŜǘŀǘƛƻƴ ƻŦ ǘƘƛǎ Řŀǘŀ ŀƴŘ ǘƘŜ ƭŜŀǊƴƛƴƎΩǎ ƻōǘŀƛƴŜŘ ŦǊƻƳ ƛǘ ƭŜŘ ǘƻ ŀ ƳƻǊŜ ƛƴ-

depth understanding of the potential for the residential storage systems in Ireland to provide greater 

flexibility in operating the power system with higher levels of Non-Synchronous power generation. 

The battery fleet successfully responded to real-time frequency events, measurement throughout the 

event was successful and were successfully reported to EirGrid as expected. Analysis of data was 

carried out from both EirGrid and Energia with investigation around expected and achieved responses 

Phase 5 

¶ Trial Publication and Conclusion ς The final report is delivered with the results and analysis of the 

trial. The solar PV and battery systems installed as part of the trial will continue in business in the 

usual manner (generating electricity sustainably during the day which can be stored by the battery for 

night-time use). If the value and/or revenue streams become available in the future the functionality 

for delivery of system services can be re-instated. 
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KEY DELIVERABLES AND MILESTONES FOR THE REPORTING PERIOD 

This project aimed to deliver upon the requirements outlined in Lot 2 of the QTP namely; 

¶ The provision of DS3 System Services from residential battery units. 

¶ Investigate the barriers that exist in the current regulated arrangements to allow participation for 

residential Service Providers in the future.  

The list of Key Deliverables for the QTP trial with work streams, description and status is listed in table 2 below: 

 

TABLE 2. KEY DELIVERABLES AND MILESTONES FOR THE REPORTING PERIOD 

Phase Type Description   Status 

Legal & Regulatory  On boarding ς Privacy Policy, T&C's, Customer Contracts  Complete 

Legal & Regulatory  Installation - Products and Installer Accreditation  Complete 

People & Organisation  Recruitment & Onboarding - Marketing, Marketing Plan, Marketing 

Material  

Complete 

People & Organisation  Customer Communication Plan - Pre, During and Post Pilot 

Communication 

Complete 

Process & Fulfilment  Installer Readiness - Processes, Systems, Training  Complete 

Process & Fulfilment  Installation - Supply chain, purchase and deliver stock Complete 

Process & Fulfilment Installations ς installations and Commissioning of Solar and Battery 

Systems  

Complete  
(IE only) 

Process & Fulfilment  Monitor & Reporting - Data capture, management, integration and 

analysis  

Complete 

Technology  Installation - Integration with Moixa GridShare  Complete 
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KEY ACTIVITIES AND ACHIEVEMENTS 

 

7.1.1 PARTICIPANT RECRUITMENT 

Energia recruited the participants using several marketing tools with industry and customer research to identify the 

consumer segments most likely to be interested and available to participate in the trial e.g. early adopters and 

consumers with a preference for Electric Vehicles and Solar PV. If a customer expressed interest an eligibly 

questionnaire was completed, if the customer was considered eligible a site survey of the home was completed to 

further determine eligibility and design a bespoke system for the customer. If the home was eligible and the 

customer was happy to proceed the installation took place shortly after the grid connection was granted. To 

encourage Energia customers to participate in the trial they were offered a discounted Solar and Battery system on 

the basis they were willing to provide data and feedback over the course of the trial. A communication strategy 

successfully recruited 19 interested and willing Energia customers in Ireland and one participant in Northern Ireland 

(NI) was also been recruited however a grid connection was not granted in the time frames of the QTP. 

 

7.1.2 TECHNOLOGY DELIVERY 

All participants received a Moixa Smart Battery and a Solar PV system (Figure 1). The Moixa Smart Battery features 

an integrated optimisation and control algorithm built on AI and machine learning called GridShare as well as a web 

dashboard and app which allows participants to see exactly how much electricity they are generating and 

consuming and how much solar energy is being used in the home (self-consumption), stored in the battery, or 

pushed to grid (exported).  

 

All required training was carried out by product installers to ensure they were competent to carry out the 

installations. This included training to become Moixa Accredited Installers and completing all the required training 

to become part of the SEAI renewable installer register and be eligible to install systems for the SEAI domestic solar 

PV and battery grant scheme. 
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FIGURE 1. MOIXA SMART BATTERY AND SOLAR PANEL 

Field management software was used to develop a seamless survey and installation process including quality 

assurance, customer communications around appointment setting and the delivery of relevant paperwork to the 

participant (e.g. SEAI grant application). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

FIGURE 2 INSTALLED MOIXA BATTERY, SOLAR PV INVERTER 

AND OTHER ANCILLARY EQUIPMENT IN PARTICIPANT 

GARAGE 

 

FIGURE 3. INSTALLED SOLAR PV 


















































































