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Background   

About National Energy Action 

National Energy Action is the national fuel poverty charity working across England, Wales and 

Northern Ireland, and with sister charity Energy Action Scotland (EAS), to ensure that everyone 

can afford to live in a warm, dry home. In partnership with central and local government, fuel 

utilities, housing providers, consumer groups and voluntary organisations, it undertakes a range of 

activities to address the causes and treat the symptoms of fuel poverty. Its work encompasses all 

aspects of fuel poverty, but in particular emphasises the importance of greater investment in 

domestic energy efficiency. 

About the Technical Innovation Fund 

NEA believes that there is huge potential for new technologies to provide solutions for some of the 

4 million UK households currently living in fuel poverty, particularly those residing in properties 

which have traditionally been considered too difficult or expensive to include in mandated fuel 

poverty and energy efficiency schemes. However, more robust monitoring and evaluation is 

needed to understand the application of these technologies and assess their suitability for inclusion 

in future schemes. 

The Technical Innovation Fund (TIF) which was designed and administered by NEA, formed part of 

the larger £26.2m Health and Innovation Programme along with the Warm Zone Fund and Warm 

and Healthy Homes Fund.  

TIF facilitated a number of trials to identify the suitability of a range of technologies in different 

household and property types and had two strands: a large measures programme to fund the 

installation and evaluation of technologies costing up to a maximum £7,400 per household, and a 

smaller measures programme with up to the value of £1,000 per household. It launched in May 

2015, with expressions of interest sought from local authorities, housing associations, community 

organisations and charities wishing to deliver projects in England and Wales. 

Over 200 initial expressions of interest were received and NEA invited 75 organisations to submit 

full proposals. Applications were assessed by a Technical Oversight Group, chaired by Chris 

Underwood, Professor of Energy Modelling in the Mechanical and Construction Engineering 

Department at Northumbria University who is also a trustee of NEA. In total, 44 projects were 

awarded funding to trial 19 different types of technologies and around 70 products (although this 

number reduced slightly as some products proved not to be suitable and were withdrawn). 

More than 2,100 households have received some form of intervention under this programme that 

has resulted in a positive impact on either their warmth and wellbeing, or on energy bill savings. Of 

course, the amount of benefit varies depending on the household make up and the measures 

installed. In a small number of instances, we removed the measures and took remedial action.  
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Technical monitoring and evaluation 

NEA has been working with grant recipients to monitor the application of these technologies and 

assess performance, as well as understand householder experiences and impacts. 

A sample of households from each TIF project was selected for monitoring purposes. Participation 

was entirely voluntary, and householders were free to withdraw at any time. This involved the 

installation of various monitoring devices within the home which collected data for analysis by 

NEAôs technical team. Some residents were also asked to take regular meter readings. In some 

instances, a control group of properties that had not received interventions under TIF were also 

recruited and monitored for comparison.  

The technical product evaluation was conducted alongside a social impact evaluation to inform our 

understanding of actual energy behaviour changes, perceived comfort levels and energy bill 

savings, as well as any other reported benefits. Householders were asked to complete a 

questionnaire both before and after the installation of the measures which captured resident 

demographic data including any health conditions. Small incentives in the form of shopping 

vouchers were offered to maintain engagement over the course of the evaluation period. 

The HIP fund was principally designed to fund capital measures to be installed into fuel poor 

households. A small proportion of the funding enabled NEA to conduct limited research and 

monitoring of products installed and was restricted to ensure that the majority of funds were spent 

on the products. All products included in the trials were deemed to offer costs savings and energy 

efficient solutions as proposed by the delivery partners. The research and monitoring aimed to 

provide insights to inform future programme design and interested parties of the applicability of the 

product to a fuel poor household. We recognise that due to the limited number of households 

involved in the monitoring exercises and the limited period we were able to monitor a productôs 

performance, we may recommend that further research is needed to better understand the 

application of these products in a wider range of circumstances over a longer period of time.  

The research was conducted according to NEAôs ethics policy, which adopts best practice as 

recommended by the Social Research Association (SRA) Ethical Guidelines 2002. 

An accompanying programme of training and outreach work was also delivered to 292 frontline 

workers to increase local skills and capacity. 

Individual project reports are being compiled and will be made available publicly on NEAôs website 

from September 2017, along with a full Technical Innovation Fund Impact Report.  
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Legal limitations and disclaimer  

  

This Technical Evaluation Report (Report) has been produced independently by NEA in 

accordance with the objectives of the Health and Innovation Programme (Programme). Neither 

NEA nor any of its employees, contractors, subcontractors or agents (Representatives), makes any 

warranty, express or implied, or assumes any legal liability or responsibility for the accuracy, 

completeness, or any third party's use, of the Report.  

  

Any reference in the Report to any specific commercial product, process, or service by trade name, 

trademark, manufacturer, or otherwise, does not constitute or imply its endorsement, 

recommendation, or favouring by NEA or by Representatives.  

  

The opinions, findings, conclusions and recommendations contained within this Report are those of 

NEA, which were evaluated in specific settings and relate solely to the technology monitored for 

the purposes of the Programme. NEA accepts no liability for the use of the information contained in 

this Report or the replication of it by any third party. 
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Executive summary 
 

Project overview 

 

The project was led by Nottingham Energy Partnership (NEP) and had the following aims: 

 

¶ Install domestic battery storage in 35 privately owned homes with solar PV in the Unitary 

Authority of Thurrock. 

¶ Assess the performance of 3 different battery technologies: 

o Maslow V3 battery manufactured with a capacity of 2kWh 

o PowerFlow Sundial SDM-2.0-500 with a capacity of 2kWh  

o Victron MultiPlus Compact C-12/800/35 with 260Ah AGM lead acid battery 

¶ Assess levels of resident satisfaction with the technology 

¶ Determine the battery performance over about 2 years and the savings for the residents 

from the batteries and the solar PV systems 

¶ Consider any challenges associated with further large-scale deployment of the technologies  

 

Context 

 

There are estimated to be 67,932 households in the Unitary Authority of Thurrock in 20181,  and 

among these, about 5,600 were estimated to be fuel poor2. By the end of June 2018, there were 

1,386 domestic solar PV installations in the area of the Unitary Authority.3 

 

While many of these solar PV installations will have been funded by the home owners, a significant 

proportion are likely to have been funded by órent a roofô schemes. With such a scheme, the 

householder is able to use any electricity generated by the solar panels for free, but the company 

who paid for the installation claims the feed-in tariff (FiT) and export tariff. Households need to 

maximise their self-consumption to increase the benefit from the system. One way of doing this is 

to add a domestic battery to store electricity which would otherwise be exported to the grid. 

 

The market for domestic battery storage is still in the early stages of development in the UK.  

Battery storage is not currently covered by the Microgeneration Certification Scheme (MCS). 

Although installers can easily estimate the generation and financial benefit for a solar PV system, it 

is difficult to estimate the benefits for battery storage. The Renewable Energy Consumer Code 

(RECC) has written guidance on battery storage for sellers and installers following a significant 

number of complaints about miss-selling of the technology4. The BRE National Solar Centre in 

collaboration with RECC has also produced guidance for those considering purchasing battery 

                                                
1 Table 406, 2014-based Household Projects for 2018, Department for Communities and Local Government, 

https://www.gov.uk/government/statistical-data-sets/live-tables-on-household-projections (Accessed 8 August 2018) 
2 Sub-regional fuel poverty data 2018, Department of Business, Energy and Industrial Strategy (BEIS), 

https://www.gov.uk/government/statistics/sub-regional-fuel-poverty-data-2018 (Accessed 8 August 2018) 
3 Sub-regional Feed-in Tariff Statistics, June 2018, https://www.gov.uk/government/statistical-data-sets/sub-regional-feed-in-tariffs-

confirmed-on-the-cfr-statistics (Accessed 8 August 2018)  
4 Battery storage for solar power: guidance for sellers/installers, (RECC,2015) https://www.recc.org.uk/pdf/guidance-on-battery-

storage.pdf (Accessed 6 Mar 2018) 

 

https://www.gov.uk/government/statistical-data-sets/live-tables-on-household-projections
https://www.gov.uk/government/statistics/sub-regional-fuel-poverty-data-2018
https://www.gov.uk/government/statistical-data-sets/sub-regional-feed-in-tariffs-confirmed-on-the-cfr-statistics
https://www.gov.uk/government/statistical-data-sets/sub-regional-feed-in-tariffs-confirmed-on-the-cfr-statistics
https://www.recc.org.uk/pdf/guidance-on-battery-storage.pdf
https://www.recc.org.uk/pdf/guidance-on-battery-storage.pdf
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storage systems5. Although solar PV installations can significantly increase SAP ratings, battery 

storage has no impact. 

 

The feed-in tariff led to a dramatic increase in number of solar PV installations from 2010 and 

played a role in the significant decrease in installation costs. There has been no such financial 

incentive for domestic battery storage to date. Installation numbers for domestic battery storage in 

the UK have so far been modest, but strong growth is predicted. Apart from first adopters, the main 

activity to date has been focused on research trials where batteries have typically been installed in 

between 20 and 60 homes for free. 

 

As manufacturers develop new products, there is a trend towards larger capacity batteries with 

greater output power. Prices per kWh of storage are predicted to fall. The economics for domestic 

battery storage will be further improved by batteries offering grid services and allowing residents to 

minimise their electricity costs on time of use tariffs. 

 

The technology 

 

Maslow V3 battery 

 

The Maslow V3 battery, manufactured by Moixa is an AC (alternating current) coupled battery 

system which uses a lithium iron phosphate battery and 2 microinverters. The version used in this 

study had a 2kWh total capacity, which could be taken to a depth of discharge (DoD) of 80%. This 

meant the 2kWh battery had a usable capacity of 1.6kWh. The power output from the battery was 

up to 430W, but the battery would normally start to discharge when the household demand 

reached 250W. The battery had an expected lifespan of 10,000 charge and discharge cycles and a 

warranty of 10 years. The system needs to be connected to the internet for monitoring to assist 

with battery control. The battery has an external WI-FI antenna and a 3G transmitter, but most 

batteries were connected to the WI-FI routers using power-line adapters or TP Links. 

 

PowerFlow Sundial SDM 2.0 500 battery 

 

The PowerFlow Sundial SDM 2.0 is again an AC coupled battery system that uses lithium iron 

phosphate battery technology. Like the Maslow battery on the trial, the battery had a total capacity 

of 2.0kWh and a usable capacity of 1.6kWh. The system is modular and additional Sundial S units 

can be added to the system at a later date. The input power can reach a maximum of 300W in 

steps of 50W depending on the excess solar generation. The output power can increase in 4 steps 

of 125W up to a maximum of 500W. The battery has a standard 2-year product replacement 

warranty. The warranty can be extended to 5 years on the electronic components and 10 years on 

the battery performance or 4000 cycles if the owner registers the product. At the time the project 

started there was no monitoring system for the PowerFlow Sundial battery. However, during 2018, 

PowerFlow released their Energy Gateway device which can provide monitoring and control for 

grid charging.  

 

 

                                                
5 Batteries and Solar Power: Guidance for domestic and small commercial consumers, BRE/RECC (2016) 

https://www.bre.co.uk/filelibrary/nsc/Documents%20Library/NSC%20Publications/88031-BRE_Solar-Consumer-Guide-A4-12pp.pdf (6 
Mar 2018)  

https://www.bre.co.uk/filelibrary/nsc/Documents%20Library/NSC%20Publications/88031-BRE_Solar-Consumer-Guide-A4-12pp.pdf
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Victron MultiPlus Compact 12/800/35 with AGM Lead Acid battery 

 

Unlike Maslow and PowerFlow, Victron typically supplies the charger/inverter, battery and battery 

monitor in separate units. This offers greater flexibility for system design but means everything is 

not combined in a single attractive unit. A Victron MultiPlus Compact 12/800/35 charger/inverter 

was used along with a Victron Colour Control GX. The system can work with lead acid and lithium 

ion batteries. A Leoch 260Ah AGM lead acid was selected by the installer. This had a usable 

capacity of 1.56kWh with a depth of discharge of 50% and a typical maximum life span of 600 

cycles at 50% DoD. The Victron MultiPlus Compact was able to provide a continuous output of 

800W, with short periods at higher outputs of up to 1600W. Detailed monitoring was available for 

the systems using the VRM (Victron Remote Management) website. 

  

The project 

 

Nottingham Energy Partnership (NEP) targeted recruitment in the Thurrock area, but the scheme 

was expanded to neighbouring wards to achieve the required number of installations. Aerial maps 

were used to identify properties with solar PV. About 300 addresses in Thurrock and Basildon were 

identified as suitable. These properties were further shortlisted, focusing on lower super output 

areas, lower SAP ratings and off gas grid properties. Letters were sent to residents and articles 

were printed in local newspapers promoting a community engagement event on 26 May 2016. The 

aim was to recruit 35 households with solar PV for free battery installations. Households that 

signed up received a technical survey from a NEP staff member. Installations took place between 

15 Jun 16 and 1 Aug 16. 

 

A total of 17 Maslow V3 batteries, 14 PowerFlow Sundial SDM 2.0 and 4 Victron energy storage 

systems were installed. A household later requested that their Maslow battery was removed 

because it had not been correctly installed and never operated. 

 

A group of monitored properties were recruited for the project evaluation carried out by NEA. This 

included 4 households with Maslow batteries, 5 households with PowerFlow Sundials and all 4 of 

the households with Victron energy storage systems. The evaluation included interviews with 

residents in the monitored group and technical analysis of the performance of the battery. A basic 

assessment was also possible of the performance of all Maslow battery systems using Moixa 

portal data. 6 control properties for the study with just solar PV were recruited with the assistance 

of Colchester Borough Homes. 

 

Initial questionnaires were completed by the households between June and December 2016. 

Intermediate visits were carried out in March and April 2017 to maintain contact with the 

households, replace logging equipment and check for any household changes during the project. 

Final visits were carried out in July 2018 and logging equipment was collected. The final 

questionnaire assessed the benefit of the battery, any reliability issues and the appliances in the 

home and when they were used to assist with analysis of the electricity consumption. 
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Summary of findings 

 

Resident satisfaction 

¶ All the residents in the monitored group thought that the batteries didnôt need any active 

input to work and found the systems easy to use. 

¶ A majority of households felt they knew how best to use the battery with 8 out of 13 

agreeing or strongly agreeing. However, a minority of households felt they knew enough 

about how the battery worked. 

¶ Only 5 out of 13 households in the monitored group thought there was a reduction in their 

energy bills after the battery was installed, while 11 thought they were saving energy in the 

home. Rising prices and direct debit payments are likely to have made it harder to perceive 

any savings. 

 

Installation and reliability issues 

¶ Apart from a Maslow battery that was incorrectly installed and later removed, other issues 

were also noted during the installation phase of the project. 

¶ A loose connection on the MCB from installation and spikes in the supply caused a 

PowerFlow battery to need replacing twice. 

¶ Installers temporarily used the way in the consumer unit for the immersion heater and left 

the household without water heating for a month.   

¶ Batteries were not always fitted with the correct separation distances and this may have led 

to overheating and poorer performance in some cases. 

¶ Wires to and from the battery were not routinely fitted in plastic trunking and were 

sometimes left loose. 

¶ Maslow and Victron battery systems connected to portals had problems with the systems 

going offline. Reasons included PV systems tripping out and sending the Maslow battery 

into bypass mode, issues with TP Links connecting the battery to the household WI-FI and 

residents switching internet service provider. 

 

Maslow V3 batteries 

 

¶ Among the 16 Maslow battery installations, only 9 were online for more than 75% of the 

time during 2017. 

¶ For these 9 Maslow batteries, between 1 Jul 17 and 30 Jun 18, the battery discharge was 

in the range 152kWh to 341kWh or 0.42kWh/day to 0.93kWh/day. 

¶ The household with the lowest battery discharge also had the highest self-consumption of 

the solar PV (88%). There was limited excess PV generation available to charge the 

battery which led to the low battery discharge. 

¶ The level of PV self-consumption was only 40% for the household with the highest battery 

discharge. Here the excess generation was able to regularly charge the battery. 

¶ Among the monitored properties, the battery at household T-03 discharged 294kWh 

between 1 Jul 17 and 30 Jun 18. This was the highest for the monitored Maslow batteries.  

There was sufficient excess PV generation to charge the battery and consumption early in 

the evening to regularly fully discharge the battery. 

¶ There was a significant decrease in the battery discharge between 2017 and 2018 for 

household T-02. This was most likely to be due to a hardware fault. 
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¶ Electricity savings from the batteries with better online connections ranged from Ã24 to Ã55 

per year. The household which saved the least from the battery, had high savings of Ã375 

from consuming electricity from their solar PV system. The household with greatest battery 

discharge consumed less of the solar generation, saving Ã159. 

 

PowerFlow Sundial SDM 2.0 500 battery 

 

¶ Online monitoring of the PowerFlow battery was not possible during the project as the 

PowerFlow Energy Gateway device was only released in Spring 2018. However, it was 

possible to get battery cell discharge readings from 6 of the PowerFlow systems after about 

2 years of operation. 

¶ The battery discharge over about 2 years ranged from 282kWh to 836kWh or 0.39kWh/day 

to 1.16kWh/day. This equated to savings of between Ã22.57/year and Ã67.47/year based 

on a single rate tariff of 16p/kWh. 

¶ The worst performing of the monitored batteries had a discharge of 260kWh and 22kWh 

from the 2 cells in the battery system. The poor performance of the second cell might have 

been due to a cell coming from a substandard batch of battery cells. Other factors 

influencing performance may have been high daytime household consumption and limited 

ventilation around the battery. 

¶ There were 4 batteries which had a discharge of between 0.70 and 0.78kWh/day which 

corresponded to a saving of about Ã40 to Ã46/year. 

¶ The best performing PowerFlow battery had a discharge of 1.16kWh/day and was fitted on 

a 4kW solar PV system split across an east-west roof. Household consumption was low in 

the day, which allowed the battery to charge. There was electric water and space heating 

overnight, which ensured the battery regularly fully discharged.    

 

Victron Multicompact C-12/800/35 and Leoch LAGM-260 battery 

 

¶ All 4 of the Victron systems that were installed were part of the monitored group. However, 

a detailed assessment was only possible for a single system where good quality monitoring 

data was available. 

¶ Between July 2017 and June 2018, the battery discharged 287kWh. The solar PV system 

provided 482kWh to charge the battery while 17kWh came from the mains supply. 

¶ The battery round trip efficiency ranged from 45.5% in December 2017 to 61.9% in July 

2017. 

¶ The net battery discharge over 2 years was 575kWh, which equated to Ã46/year based on 

a single rate tariff at 16p/kWh. 

¶ While the 2 best performing Victron systems regularly saw the battery discharge to nearly 

50%, the state of charge for another system was only reaching a minimum of about 82% on 

discharge during June 2018. This was likely to be due to this AGM battery reaching the end 

of its life span. 
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Conclusions and recommendations 

 

¶ Domestic solar PV is an effective technology for reducing electricity bills for residents as 

well as for increasing the SAP rating of a building. Battery storage, can help households 

maximise savings by increasing the level of self-consumption of the generated electricity. 

¶ Households where the residents are out during the day and have higher evening 

consumption are particularly suitable for the batteries trialled in this project. 

¶ Domestic battery storage is a technology still under development and is currently at the 

stage of undergoing large-scale trials and purchasers include early adopters and specialist 

users. 

¶ Problems can occur with installations due to the contractors having limited experience with 

the technology and not following installation guidance. Customers should choose an 

installer who has been on a manufacturerôs training course and has previous installation 

experience. A locally based renewable energy installer is often a better option. 

¶ Social landlords planning larger numbers of battery installations, should allow sufficient time 

and resources for customer recruitment. Good communications by letter, email and 

community engagement events over a period of months are key to build customer trust. 

¶ A full site surveys are necessary to determine the suitability for a battery installation along 

with an energy audit of the household. This would examine household consumption and 

patterns of energy use and assess whether there would be sufficient excess solar PV 

generation to charge the battery. 

¶ A battery system requires good internet connectivity and 3G cannot be relied on to provide 

a consistent service. Project planners need high levels of customer engagement to confirm 

that households have WI-FI installed, will allow the battery access to the WI-FI and they will 

not turn off the router. 

¶ A hard-wired connection is best between the router and the battery as TP Links and WI-FI 

connections are not robust enough to maintain long term connections. Households should 

be provided with advice on what to do if they switch internet service provider. 

¶ A larger project requires a project management team with clearly defined roles and 

responsibilities. Regular meetings are necessary, which are more frequent during critical 

phases. Good communication is required with project partners like installers and 

manufacturers. Customer recruitment and post-installation liaison can be carried out by 

energy champions or tenant liaison officers or by external partners such as energy advice 

organisations or community energy groups. 

¶ Customers need good advice at the time of installation and documentation which explains 

the relationship between patterns of use, battery performance and expected savings. 

¶ The battery system should provide a clear means for the customer to see the unit is 

working correctly and a monitoring system, with either a display on the battery, an App or 

an online portal. These should have an easy way to see what savings the battery has 

produced and more detailed information which would allow the customer to work out how to 

improve savings.   

¶ Payback times for batteries can currently exceed their lifespan. However, battery 

technology is rapidly advancing, and new developments are likely to improve the economic 

case for installations. These include reduced product cost, higher battery charge rates, 

higher battery power outputs, greater battery capacities, grid charging and operation with 

time of use tariffs and offering grid balancing services. 
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1. Project overview 

1.1 Introduction 

 

The project was led by Nottingham Energy Partnership (NEP)6, a charity which delivers projects 

that tackle fuel poverty and increase household energy efficiency. NEP was provided with a grant 

and recruited households and project managed the installations. 

 

The project was called SunGain Battery Bank and the purpose was to encourage residents to 

become less reliant on the electricity grid by maximising the internal consumption of solar 

generated electricity through installation of a battery storage system. Although significant amounts 

of electricity can be generated by a domestic solar PV system during the day, a proportion is likely 

to be exported to the grid and not used in the home. Adding battery storage enables some of the 

electricity that would be otherwise exported to be stored for later use in the evening (figure 1.1). 

Installation of battery storage benefits the electricity network overall by facilitating greater 

integration of renewable energy and reducing the residentôs dependency on grid power during 

peak hours of consumption. 

 

 
 

Figure 1.1 Illustration of the benefits of energy storage on a solar PV system7 

 

A total of 35 batteries were installed with financing from the NEA Technical Innovation Fund. Most 

of the batteries were installed in the area of Thurrock Borough Council, a target area for the 

Technical Innovation Fund. The installer selected by NEP was T4 Sustainability Ltd of Ilkeston in 

Derbyshire. There was a total of 17 Maslow, 14 PowerFlow Sundial and 4 Victron batteries fitted on 

the project. 

                                                
6 Nottingham Energy Partnership (NEP), https://nottenergy.com/  (Accessed 8 August 2018) 
7 NSW Home Solar Battery Guide (2017),  
http://www.resourcesandenergy.nsw.gov.au/__data/assets/pdf_file/0005/728816/NSW-Home-Solar-Battery-Guide_WEB.pdf (Accessed 
15 Mar 2018) 

https://nottenergy.com/
http://www.resourcesandenergy.nsw.gov.au/__data/assets/pdf_file/0005/728816/NSW-Home-Solar-Battery-Guide_WEB.pdf
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1.2 Aims 

 

The project had the following aims; 

 

¶ Install domestic battery storage in 35 privately owned homes with solar PV in the Unitary 

Authority of Thurrock. 

¶ Assess the performance of 3 different battery technologies: 

o Maslow V3 battery with a capacity of 2kWh 

o PowerFlow Sundial SDM-2.0-500 with a capacity of 2kWh  

o Victron  

¶ Assess levels of resident satisfaction with the technology 

¶ Determine the battery performance over about 2 years and the savings for the residents 

from the batteries and the solar PV systems 

¶ Consider any challenges associated with further large-scale deployment of the technologies  

1.3 Context 

 

There are estimated to be 67,932 households in the Unitary Authority of Thurrock in 20188. By the 

end of June 2018, there were 1,386 domestic solar PV installations in the area of the Unitary 

Authority. In the Parliamentary Constituency of Thurrock, the number of domestic solar PV 

installations was 948 compared to the neighbouring constituency of Basildon South and East 

Thurrock which had 780.9 

 

While many of these solar PV installations will have been funded by the home owners, a significant 

proportion are likely to have been funded by órent a roofô schemes. With such a scheme, the 

householder is able to use any electricity generated by the solar panels for free, but the company 

who paid for the installation claims the feed-in tariff (FiT) and export tariff. Such schemes were only 

viable when the feed-in tariff rate was high and were attractive to households who could not fund a 

solar PV installation themselves. Households need to maximise their self-consumption to increase 

the benefit from the solar PV system. One way of doing this is to add a domestic battery to store 

electricity which would otherwise be exported to the grid. 

 

Fuel poverty statistics published in June 2018 using data from 2016 show that the fuel poverty rate 

in the Unitary Authority of Thurrock was 8.6%. For the Parliamentary constituency of Thurrock, the 

rate is slightly higher at 8.8%, while for Basildon and Billericay the proportion of households that 

were fuel poor was noticeably lower at 7.8%10. 

 

The market for domestic battery storage is still in the early stages of development in the UK. At the 

time of writing, battery storage is not covered by the Microgeneration Certification Scheme (MCS) 

which provides quality assurance for renewable installations. While renewable energy installers are 

                                                
8 Table 406, 2014-based Household Projects for 2018, Department for Communities and Local Government, 

https://www.gov.uk/government/statistical-data-sets/live-tables-on-household-projections (Accessed 8 August 2018) 
9 Sub-regional Feed-in Tariff Statistics, June 2018, https://www.gov.uk/government/statistical-data-sets/sub-regional-feed-in-tariffs-

confirmed-on-the-cfr-statistics (Accessed 8 August 2018)  
10 Sub-regional fuel poverty data 2018, Department of Business, Energy and Industrial Strategy (BEIS), 

https://www.gov.uk/government/statistics/sub-regional-fuel-poverty-data-2018 (Accessed 8 August 2018) 

 

https://www.gov.uk/government/statistical-data-sets/live-tables-on-household-projections
https://www.gov.uk/government/statistical-data-sets/sub-regional-feed-in-tariffs-confirmed-on-the-cfr-statistics
https://www.gov.uk/government/statistical-data-sets/sub-regional-feed-in-tariffs-confirmed-on-the-cfr-statistics
https://www.gov.uk/government/statistics/sub-regional-fuel-poverty-data-2018
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very familiar with solar PV and the benefits can be easily estimated, experience with battery 

storage is more limited. The Renewable Energy Consumer Code (RECC) has written guidance on 

battery storage for sellers and installers following a significant number of complaints about miss-

selling of the technology11. The BRE National Solar Centre in collaboration with RECC has also 

produced guidance for those considering purchasing battery storage systems12. Although solar PV 

installations can significantly increase SAP ratings, battery storage has no impact. 

 

The feed-in tariff led to a dramatic increase in number of solar PV installations from 2010 and 

played a role in the significant decrease in installation costs. There has been no such financial 

incentive for domestic battery storage to date. However, a number of research trials run by 

organisations like NEA, the Distribution Network Operators and electricity suppliers have funded 

projects where typically 20 to 60 batteries have been installed in homes for free13. 

 

Installation numbers for domestic battery storage in the UK have so far been modest, but strong 

growth is predicted. For example, Moixa, one of the UKôs leading battery manufacturers had 

installed nearly 1000 systems in the UK by July 2017 but was expecting to install 50,000 batteries 

in the UK by 202014. 

 

As manufacturers develop new products, there is a trend towards larger capacity batteries with 

greater output power. Prices per kWh of storage are predicted to fall. The economics for domestic 

battery storage will be further improved by batteries offering grid services and allowing residents to 

minimise their electricity costs on time of use tariffs. Moixa are already offering GridShare as a 

feature with their batteries, which involves trading excess power stored in the battery. Those taking 

part can initially earn a fixed income of Ã50 per year from the scheme15. 

1.4 Project timeline 

 

The project was approved in the Autumn of 2015 and officially commenced on 1 Mar 2016. A 

community engagement event was held in Grays on 26 May 2016 and the 35 installations were 

carried out between 15 Jun 2016 and 1 Aug 2016. A monitored group of 13 households with 

installations was recruited and initial questionnaires were completed with these households 

between June and November 2016. Control households with solar PV were recruited via 

Colchester Borough Homes (CBH) and initial interviews with these residents were carried out in 

May 2017. Households were monitored up until the end of July 2018, providing up to 2 years of 

data. Final household visits and interviews took place in July 2018 and the report was written up in 

following weeks. 

 

                                                
11 Battery storage for solar power: guidance for sellers/installers, (RECC,2015) https://www.recc.org.uk/pdf/guidance-on-battery-

storage.pdf (Accessed 6 Mar 2018) 
12 Batteries and Solar Power: Guidance for domestic and small commercial consumers, BRE/RECC (2016) 

https://www.bre.co.uk/filelibrary/nsc/Documents%20Library/NSC%20Publications/88031-BRE_Solar-Consumer-Guide-A4-12pp.pdf (6 
Mar 2018)  
13 Batteries included: Yorkshire village seeks to solve riddle of too much sun, Adam Vaughan, The Guardian, 21 Jan 2017, 

https://www.theguardian.com/business/2017/jan/21/batteries-included-yorkshire-village-seeks-to-solve-riddle-of-too-much-sun 
(Accessed 7 Mar 2018) 
14 Moixa expansion continues with £2.5 million investment and plans for 100,000 battery Virtual Power Plant to balance grid, Moixa 

press release, 18 Jul 2017 http://www.moixa.com/press-release/moixa-expansion-continues-2-5-million-investment-plans-100000-
battery-virtual-power-plant-balance-grid/ (Accessed 7 Mar 2018) 
15 Moixa Gridshare http://www.moixa.com/products/gridshare/ (Accessed 7 Mar 2018) 

https://www.recc.org.uk/pdf/guidance-on-battery-storage.pdf
https://www.recc.org.uk/pdf/guidance-on-battery-storage.pdf
https://www.bre.co.uk/filelibrary/nsc/Documents%20Library/NSC%20Publications/88031-BRE_Solar-Consumer-Guide-A4-12pp.pdf
https://www.theguardian.com/business/2017/jan/21/batteries-included-yorkshire-village-seeks-to-solve-riddle-of-too-much-sun
http://www.moixa.com/press-release/moixa-expansion-continues-2-5-million-investment-plans-100000-battery-virtual-power-plant-balance-grid/
http://www.moixa.com/press-release/moixa-expansion-continues-2-5-million-investment-plans-100000-battery-virtual-power-plant-balance-grid/
http://www.moixa.com/products/gridshare/
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                         Figure 1.2  Project timeline 

 

The project was approved in August 2015. In the first half of 2016 the partners focused on 

household recruitment and sourcing the PV and battery systems. Installations took place between 

August and November 2016 along with initial interviews for monitored households. The project was 

extended due to the installations taking place later in the year past the peak of solar generation. 

This provided potentially a year or more of data from households where there were no technical 

issues. Final interviews were carried out with residents in February 2018 and the project was 

written up over the following weeks. 

1.5 Attracting beneficiaries and establishing a monitored group  
 

      
 

Figure 1.3a/b Promotional event in Grays on 26 May 16 and pop-up banner promoting the project  
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¶ The original plan was to target households which were going to have solar PV installed 

through a órent a roof schemeô in the private sector. This scheme however, collapsed after 

the cuts to the feed-in tariff were announced in 2015. 

¶ An aim had been to target at least 50% of households in socially rented properties, however 

research by NEP revealed that most social housing already had achieved EPC band C and 

a focus was on properties with an energy efficiency rating of D-G.  

¶ Thurrock was a target area for the project, but following difficulties in recruiting households, 

the scheme was also promoted to neighbouring wards. 

¶ Based on previous experience, it was thought that at least 350 letters would need to be sent 

out to achieve a target of recruiting 35 suitable households for installations. 

¶ Aerial maps were used to identify households with solar PV and NEP also contacted local 

councillors and local authority officers to promote the scheme. 

¶ A total of 296 addresses in Thurrock and Basildon were identified as suitable. These 

properties were further shortlisted to ensure they met certain criteria such as streets and 

properties that were within lower super output areas and had lower energy efficiency ratings. 

Properties that were off the gas grid were also identified. 

¶ Letters were sent to the identified households on 3 occasions. The first letter invited 

householders to a community engagement event and described the scheme (see Appendix 

2). Later letters reminded households of the final date and last chance to sign up to receive 

a free battery. 

¶ A press release was sent out to local newspapers promoting the project (see Appendix 2). 

Articles were printed in Your Thurrock, the Thurrock Gazette, The Enquirer and the Clacton 

Gazette16. 

¶ The community engagement event was held at Thurrock CVS in the Beehive Resource 

Centre in Grays on the evening of Thursday 26th May 2016. Those taking part included the 

project managers, Nottingham Energy Partnership (NEP), the installer, T4 Sustainability and 

Moixa, the manufacturer of the Maslow battery. 

 

 
 

Figure 1.4 Recruitment method for households that received batteries 

 

                                                
16 Solar energy charity looking for Thurrock houses to pioneer ógroundbreakingô technology, Clacton Gazette, 19 May 2016, 
http://www.clactonandfrintongazette.co.uk/news/south_essex_news/14504726.Solar_energy_charity_looking_for_Thurrock_houses_to_
pioneer__groundbreaking__technology/ (Accessed 10 August 2018) 

http://www.clactonandfrintongazette.co.uk/news/south_essex_news/14504726.Solar_energy_charity_looking_for_Thurrock_houses_to_pioneer__groundbreaking__technology/
http://www.clactonandfrintongazette.co.uk/news/south_essex_news/14504726.Solar_energy_charity_looking_for_Thurrock_houses_to_pioneer__groundbreaking__technology/
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¶ NEP devised a óRefer a Friendô incentive scheme where a customer would receive a gift 

voucher of Ã25 if they recommended a friend who was also eligible for the scheme and it 

went through to an installation. 

¶ Out of the total of 35 installations, 6 were the result of word of mouth, 13 due to the letters 

and 12 from the consultation event. The remaining 4 were recruited due to the newspaper 

articles. 

¶ At the community engagement event, a register was taken, initial assessment forms were 

completed, and technical surveys were booked with interested households. 

¶ A NEP staff member completed a 2-day training course with the installer to be able to 

competently complete the technical surveys and gather all the necessary technical data as 

well as photographic evidence. 

¶ Mock ups of the battery sizes were made to help the householders to visualize the battery in 

the agreed location. This was also photographed for the benefit of the installer. It was 

important that all the required information was collected during this single visit to minimize 

disruption to the households and because the properties were a significant distance from 

NEP and the installer. 

¶ After the survey, households were sent a summary of technical details of the battery system 

and an estimate of the savings. Households signed this to provide consent of the installation. 

¶ A proportion of the households who received battery installations were recruited to be part of 

a monitored group for the NEA evaluation. This involved an initial and final interview, fitting 

of monitoring equipment, analysis of data from online battery portals and analysis of 

household electricity bills. Households in the monitored group were rewarded for taking part 

with shopping vouchers. 

¶ A control group for the evaluation was recruited from customers of Colchester Borough 

Homes. These households had a solar PV installation but no battery.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

18 

CP775 

1.6 Factors affecting the planned evaluation methodology 

 

Issue Description and mitigation 

Project Change Originally, the aim was to recruit fuel poor households for battery 

installations out of those who received solar PV in the órent a roofô 

scheme. This aspect of the project fell through after large cuts were 

announced for the feed-in tariff.  An alternative approach was 

subsequently taken, recruiting households to receive batteries from 

those with pre-existing solar PV systems. The Unitary Authority of 

Thurrock was chosen as the area for the project as this was a 

target area for Technical Innovation Fund projects. Recruitment was 

extended to surrounding areas like Basildon in order to achieve the 

required number of installations 

Installation errors A household who received a Maslow battery contacted Moixa 

requesting for it to be removed as it had never worked. On further 

investigation it turned out that the installer had not correctly 

installed the battery and the commissioning process had been 

completed out of office hours when Moixa could not confirm it was 

working. The battery had been left not operating for a period of over 

a year. The residents subsequently requested British Gas to 

disconnect it when fitting a smart meter. The battery was later 

collected by another installer commissioned by NEA. 

Online monitoring of 

PowerFlow batteries 

At the time of the installations, there was no monitoring system 

available for the PowerFlow battery. PowerFlow were developing 

an Energy Gateway device which provided online monitoring and 

control. It was hoped that this could be provided to some of the 

monitored group at a later date. However, the device was not 

released until Spring 2018. Also, a software update was necessary 

for the operating system of these batteries for the Gateway to work. 

This required either the battery to be sent back to PowerFlow or for 

one of their staff or suppliers to update the software onsite. As the 

project was ending in a few months, it was decided not to install an 

Energy Gateway as part of the project.   

Online monitoring of 

Victron battery system 

The Victron battery system includes online monitoring, but this was 

not set up by the original installer. One of the households paid an 

electrician to set it up for him. NEA commissioned another installer 

to set up the monitoring for the remaining 3 Victron battery 

systems. These however did not collect data on the solar 

generation. The internet connection for these 3 other Victron 

systems was poor and led to significant gaps in the data recorded. 

Online monitoring of the 

Maslow battery system 

The Maslow battery system used the Moixa online monitoring 

portal. However only 9 of the 16 batteries were online for greater 

than 75% of 2017. Issues causing problems included PV system 

trips and residents switching internet service provider. 
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2. Social evaluation and impacts 

2.1 Details of properties 

Batteries installed 
 

 
 

Table 2.1 Summary of types of battery installed in the SunGain battery bank project 

 

Overall, there were a total of 34 operating battery systems installed as part of the SunGain Battery 

Bank project. These comprised 16 Maslow, 14 PowerFlow and 4 Victron battery systems. A further 

Maslow battery was fitted; however, this unit was not correctly installed and the household requested 

that it was removed. Where all the battery installations are subsequently discussed, this will only 

include the 34 operating batteries.  The monitored group of batteries comprised 4 Maslow, 5 

PowerFlow and all 4 Victron battery systems. 

 

Location of installations 

 

 
 

Figure 2.2 Percentage of households with a battery installation in different Parliamentary Constituencies 

 

Figure 2.2 shows that the majority of batteries for the SunGain Battery Bank project were installed 

in homes in the Parliamentary Constituency of Thurrock with 23 out of the total of 34 or 67.65%. 

There were also 9 batteries installed in South Basildon and East Thurrock (26.47%) and 1 each in 

Brentwood & Ongar and Basildon & Billericay. For the monitored group there were 10 households 

in the Parliamentary Constituencies of Thurrock (76.92%) and 3 in Basildon & East Thurrock 

(23.08%). More specifically, 7 monitored households were in South Ockendon and 2 in Basildon, 

with the others in Chadwell St Mary, Grays, Linford and Purfleet (figure 2.3). 

   

Type of battery All installations Monitored group

Maslow 16 4

PowerFlow 14 5

Victron 4 4

Total 34 13
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Figure 2.3 Map showing the monitored properties with battery storage installations 

 
 

Figure 2.4 Map showing the control properties with just solar PV 

 

A further 6 households were monitored as control properties (figure 2.4). These were located in 

and around Colchester. They were selected to be in broadly the same region as the households 

with battery installations and so likely to experience similar patterns of weather. 
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Characteristics of properties with battery installations 

 

 
 

Table 2.5 Details of properties which received Maslow batteries 

 

 
 

Table 2.6 Details of properties which received PowerFlow batteries 

 

Details of the properties which received Maslow and PowerFlow batteries are shown in tables 2.5 

and 2.6. General characteristics about the building were taken from the most recent Energy 

Performance Certificate (EPC). These were lodged between October 2009 and July 2016. For some 

of the monitored properties, household visits showed data from the EPC to be either out of date or 

incorrect. In such cases, the most up to date information was used.  Details of the size of the solar 

PV system and whether it was privately owned or financed through a órent a roofô scheme were 

collected during the initial assessments for the batteries. The monitored group with Maslow batteries 

were households T-01 to T-04, although access was available via the Moixa portal for all the Maslow 

batteries that were online. Households T-17 to T-21 were the monitored PowerFlow households. 

Technical 

Reference 

Number

Dwelling type Floor area 

(m2)

Wall type Heating type SAP 

rating

PV system size 

(kW)

PV system ownership

T-01 Mid-terrace 100 Cavity Mains gas 59 4 Owner

T-02 Mid-terrace 95 Cavity Mains gas 63 4 Owner

T-03 End-terrace 76 Cavity Mains gas 75 2.4 Rent a Roof

T-04 Mid-terrace 88 Cavity Mains gas 69 3 Rent a Roof

T-05 Mid-terrace 120 Solid Mains gas 60 3.75 Owner

T-06 End-terrace 95 Cavity Mains gas 59 4 Owner

T-07 End-terrace 87 Cavity Mains gas 65 3 Rent a Roof

T-08 Bungalow 118 Solid Mains gas 66 3.25 Owner

T-09 End-terrace 87 Cavity Mains gas 72 2.4 Rent a Roof

T-10 Detached 164 Cavity Mains gas 60 ? ?

T-11 Mid-terrace 67 Cavity Mains gas 61 3 Rent a Roof

T-12 Semi-detached 88 Solid Mains gas 68 1.88 Owner

T-13 Semi-detached 116 Solid Mains gas 62 2.4 Owner

T-14 Mid-terrace 85 Cavity Mains gas 65 1.5 - 2.5 Owner

T-15 Mid-terrace 75 Cavity Mains gas 62 2.5 Owner

T-16 End-terrace 55 Cavity Mains gas 62 2 Owner

Average 94.8 64.3

Technical 

Reference 

Number

Dwelling type Floor area 

(m2)

Wall type Heating type SAP 

rating

PV system size 

(kW)

PV system ownership

T-17 End-terrace 85 Cavity Mains gas 62 2.82 Rent a Roof

T-18 Semi-detached 87 Cavity Mains gas 76 3 Owner

T-19 End-terrace 74 Cavity Electric 58 3.6 Owner

T-20 Mid-terrace 76 Cavity Mains gas 68 1.96 Owner

T-21 Mid-terrace 95 Cavity Mains gas 79 3 Rent a Roof

T-22 Semi-detached 171 Cavity Mains gas 65 2.76 Owner

T-23 Detached 84 Solid Mains gas 52 3 Owner

T-24 Semi-detached 134 Solid Mains gas 54 2.16 Owner

T-25 End-terrace 131 Cavity Mains gas 68 ? Rent a Roof

T-26 Mid-terrace 105 Cavity Mains gas 63 4 Rent a Roof

T-27 Bungalow 160 Cavity Mains gas 64 3.8 Owner

T-28 Detached 165 Solid Mains gas 64 3.68 Owner

T-29 Mid-terrace 96 Solid Mains gas 74 3.5 Owner

T-30 Semi-detached 148 Solid Mains gas 68 4 Owner

Average 115.1 65.4
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Table 2.7 Details of properties which received Victron energy storage systems 

 

Information about the properties which received Victron system is shown in table 2.7. All these 

households were in the monitored group. Table 2.8 provides details of the properties owned by 

Colchester Borough Homes that only had solar PV installations and acted as controls for the study. 

The value for the floor area for household C-02 was not included as it was recorded as 646m2 on 

the EPC for an End-terrace socially rented bungalow. It is likely that the EPC assessor made an error 

while lodging this EPC. Likewise, the SAP rating of 83 may not be accurate. 

 

Figure 2.9 shows the dwelling types of the properties in the study.  Among all the households 

receiving batteries, there were 11 (32.4%) installed in mid-terraced houses and 9 (26.5%) in end-

terraced and semi-detached houses. There were also 3 in detached homes and 2 in bungalows.  

 

 
 

Table 2.8 Details of control properties with solar PV and no battery 

  

 
 

Figure 2.9 Chart illustrating the type of properties among all the households that 

received batteries as well as the monitored and control groups  

Technical 

Reference 

Number

Dwelling type Floor area 

(m2)

Wall type Heating type SAP 

rating

PV system size 

(kW)

PV system ownership

T-31 Semi-detached 118 Solid Mains gas 64 3.2 Owner

T-32 Semi-detached 96 Cavity Electric 59 3.78 Owner

T-33 Semi-detached 81 Cavity Mains gas 71 3 Rent a Roof

T-34 End-terrace 98 Cavity Mains gas 60 3.5 Owner

Average 98.3 63.5

Technical 

Reference 

Number

Dwelling type Floor area 

(m2)

Wall type Heating type SAP 

rating

PV system size 

(kW)

PV system ownership

C-01 Semi-detached 74 Solid & EWI ASHP 74 3 Rent a Roof

C-02 End-terrace Cavity Mains gas 3.75 Rent a Roof

C-03 Mid-terrace 82 Cavity Mains gas 77 3 Rent a Roof

C-04 End-terrace 70 Cavity Mains gas 70 3.5 Rent a Roof

C-05 End-terrace 86 Cavity Mains gas 78 2.9 Rent a Roof

C-06 Mid-terrace 65 Cavity Electric 64 2.25 Rent a Roof

Average 75.4 72.6
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For the monitored households, again the highest proportion were installed in mid-terraced houses 

(5 houses or 38.5% of the total). The other households were split between end-terraced properties 

and semi-detached, with 4 households each. Among the 6 control properties, 3 were end-terraced, 

2 mid-terraced and 1 semi-detached. 

 

The floor area of the properties is compared in figure 2.10. Among all the households which 

received installations, a total of 21 homes or 61.8% had floor areas between 50 and 99m2. A 

further 9 homes (26.5%) were between 100 and 150m2, while 4 of the installations were in 

properties larger than 150m2. Among the 13 monitored properties, the majority (11 homes or 

84.6%) were between 50 and 99m2. The remaining 2 properties had a floor area between 100 and 

150m2. All the control properties were under 100m2. 

 

 
 

Figure 2.10 Chart illustrating the foor area of households 

 

 

 
 

Figure 2.11 Chart illustrating the Energy Efficiency Rating Band or SAP Band of households 
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Figure 2.11 shows the Energy Efficiency Rating band for the properties in the study. These were 

obtained from the latest EPCs for each property. The majority of properties which had batteries 

installed were in Band D - 25 households or 73.5% of the total. Among the other properties, 7  

(20.6%) were in Band C and 2 homes were in Band E. For the monitored properties, 8 were in 

Band D and the remaining 5 properties (38.5%) were Band C properties. The control properties 

included 2 in Band B, 2 in Band C and 1 in Band D. 

 

Some of the household solar PV installations were funded by órent a roofô schemes. Out of the 34 

households that received battery installations, 10 (29.4%) had órent a roofô solar arrays (Figure 

2.12). Among the monitored group of 13 households, 5 of these (38.5%) had órent a roofô PV 

systems. Among the control properties that were owned by Colchester Borough Homes (CBH), all 

the PV arrays were funded by órent a roofô schemes. 

 

Figures 2.13 a shows household where a PowerFlow battery was installed. The solar array had 8 

solar panels fitted on each roof face. For the other example in figure 2.13 b where a Maslow 

battery was fitted, the solar PV array had 10 panels which faced south.  

 

 
 

Figure 2.12 Chart illustrating the ownership of solar PV systems in the project 

 

  
 

Figure 2.13 a/b Examples of households which received battery installations 
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Details of solar PV and battery installations 
 

 
 

Table 2.14 Details of the 13 battery-solar systems which made up the monitored group  

 

Details of the monitored group of 13 battery-solar systems are shown in table 2.14. All the 

properties had pre-existing solar installations and these batteries were fitted between 28 June 16 

and 1 Aug 16. There were 4 Maslow V3 batteries, 5 PowerFlow Sundial SDM 2.0-500 and 4 

Victron battery systems. The Maslow and PowerFlow batteries used 2kWh Lithium Iron Phosphate 

batteries with a usable capacity of 1.6kWh. The Victron battery system comprised several 

components including a separate Deep Cycle AGM Lead-acid battery. The battery used was a 

Leoch LAGM 12V 260Ah battery, which had a total capacity of 3.12kWh. Although lithium-ion 

batteries like those used for the Maslow and PowerFlow battery units can regularly be taken to 

80% depth of discharge, lead-acid batteries should only be taken to 50% depth of discharge. 

Therefore, the usable capacity of the battery for the Victron system was 1.56kWh, which was 

comparable to that for the Maslow and PowerFlow systems. 

 

The PV system sizes ranged from 2 to 4 kW in size. Some of the larger systems such as T-01 and 

T-02 had roof aspects which were facing east and west and 8 x 250W panels were fitted on each 

roof. While such an installation does not generate as much over the year as a 4kW system facing 

south, there is greater generation from the system in the morning and the evening, which can 

improve self-consumption. Household T-32 also had a split array, but in this case 8 of the panels 

faced south and 8 faced north. It is possible to estimate the annual generation from each roof using 

the MCS irradiance dataset for London (Zone 1 for the UK)17. Assuming no shading and a 25  ̄

inclined roof, the MCS method suggests an annual generation of 1928kWh from the south facing 

roof and 1240kWh from the north facing roof. The installers fitted separate inverters for each of the 

arrays. Household T-34 had 240W Enecsys microinverters on each solar panel, which enabled 

each panel to operate separately. All the other systems had string inverters. For these, when a 

panel was affected by shading, all the other panels in the same string would also see a decrease in 

generation.   

 

Several of the households had additional equipment installed which could use solar power to 

generate hot water. The Magic Thermodynamic Box at household T-18 was a separate solar 

                                                
17  Guide to the Installation of Photovoltaic Systems and Irradiance Datasets,  https://www.microgenerationcertification.org/mcs-

standards/installer-standards/solar-pv/ (Accessed 13 August 2018)  

 

Technical 

Reference 

Number

Install Date Battery 

system

Storage 

capacity 

(kWh)

PV System 

size (kW)

Inverter Roof type

Predicted 

generation on 

MCS Certificate

Other installations

T-01 19-Jul-16 Maslow 2 4 PowerOne PVI-3.6-TL-OUTD East / West

T-02 14-Jul-16 Maslow 2 4 ABB PVI-3.6-TL-OUTD East / West 3300 kWh Solar iBoost

T-03 11-Jul-16 Maslow 2 2.45 Samil Power Solar River 2300TL 165̄  South 2176 kWh

T-04 28-Jun-16 Maslow 2 3 - South

T-17 26-Jul-16 PowerFlow 2 2.82 SMA Sunny Boy 2500HF-30 170̄  South 2396 kWh

T-18 12-Jul-16 PowerFlow 2 2.88 SMA Sunny Boy 2500 100̄  East 2401 kWh Solar Thermodynamics

T-19 19-Jul-16 PowerFlow 2 4 ABB PVI-3.6-TL-OUTD SE / NW 2787 kWh

T-20 29-Jun-16 PowerFlow 2 1.96 SMA Sunny Boy 1700 155̄  South East 2068 kWh Energy Recovery System

T-21 20-Jul-16 PowerFlow 2 3 PowerOne PVI-3.0-TL-OUTD 160̄  South 2682 kWh

T-31 01-Aug-16 Victron 3.12 3.2 SMA Sunny Boy West 2733 kWh

T-32 05-Jul-16 Victron 3.12 3.78 2 x Diehl AKO 2100S North / South Immersun

T-33 28-Jun-16 Victron 3.12 3 170̄  South

T-34 12-Jul-16 Victron 3.12 3.5 14 x Enecsys 240-60MP micro South 3307 kWh

https://www.microgenerationcertification.org/mcs-standards/installer-standards/solar-pv/
https://www.microgenerationcertification.org/mcs-standards/installer-standards/solar-pv/
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thermodynamics hot water heating system.18 The Energy Recovery System at household T-20 was 

an advanced solar immersion heating device developed by PowerFlow19. The system uses any 

excess solar generation after electricity has been diverted to the PowerFlow battery.  The 

Immersun and Solar iBoost are other solar immersion devices which use excess generation which 

would otherwise be diverted to grid20 21. 

Details of monitored households 
 

  

   
 

Figure 2.15 (a) Household age (b) Occupation (c) Health conditions (d) If the health condition is made worse by cold 

 

Interviews were carried out with the 13 monitored households. Analysis of the age of all the 

occupants of these households showed that 43.3% of the occupants of these properties were in 

the age range 30 to 59 years. Figure 2.15(a) also shows that the next most common age bracket 

was residents over 60-69 years. In total over a third of residents (36.6%) in these properties were 

over 60 years. There was only a small number of children in the households with 10% of residents 

between 5 and 15 years. 

 

The occupational status of the householder interviewed is shown in figure 2.15 (b). 7 of the 

householders were likely spend significant amounts of time at home, being retired or not working 

due to a health condition. 6 of the householders were working full or part-time. There were 6 of the 
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heating/ (Accessed 14 August 2018)  
20 Immersun, https://www.immersun.co.uk/ (Accessed 14 August 2018) 
21 Marlex Renewable Power ï About the Solar iBoost+ https://www.marlec.co.uk/product/solar-iboost/?v=79cba1185463 (Accessed 14 
August 2018) 
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