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• We were commissioned by GMCR to (a) assess the viability of retrofitting battery storage to five existing GMCR sites, (b) provide a 
methodology for incorporating battery storage into GMCR’s site viability assessment, and (c) assess the environmental impact of 
battery storage for these sites.

• We have modelled the returns from installing batteries alongside the existing PV arrays on the five sites.  The batteries have potential 
to reduce the sites’ energy costs by increasing the amount of the energy generated by the arrays that they self-consume and by 
shifting some of their demand to off-peak times.  There is also potential to earn additional returns by using the batteries to 
participate in energy flexibility markets.  (Noting that doing this will require GMCR to partner with a suitable aggregator.)

• Our modelling suggest that the optimum battery size for each site is as set out in the table below.  The potential returns from these 
batteries (see next slide) are insufficient to cover their costs, so it is unlikely that installing them would be viable for GMCR at this 
point.  However, battery costs are constantly declining so it would be worthwhile regularly reviewing the models we have provided.

• Note that this modelling is dependent on assumptions about the the sites’ energy consumption patterns, future energy prices and 
tariffs, battery prices, etc, so cannot be guaranteed.  The payback times we have calculated are generally above the average for the 
UK (e.g. Google AI reports that “In the UK, the average payback time for a home battery storage system is around 10–12 years.”).  This 
is because the sites already have relatively high self-consumption during the day (by comparison to a typical home), and because 
the differential between their peak and off-peak tariffs is relatively low.  Thus, it is difficult to see a viable payback from installing 
batteries on the sites unless the cost of the batteries can be reduced and/or additional revenue streams can be accessed.

Battery

Site A 30kWh

Site B 30kWh

Site C 40kWh

Site D 30kWh

Site E 100kWh

Summary  (1 of 2)
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Summary (2 of 2)

• We have updated GMCR’s site viability template to account for the potential returns from installing a battery.  Inserting the outputs 
from our models into this template yields the following results:

• Clearly these are not attractive returns for GMCR.  GMCR might be able to achieve positive returns if it could:
a) Reduce the capital cost to buy and install the battery
b) Take a greater proportion of the savings

• For example, reducing battery costs by 25% and taking all of the timeshifting benefit (rather than 75%) would mean that a battery 
could yield a small positive return at Site C.  Battery costs would need to be reduced by significantly more before a battery would 
yield positive returns at Site A, Site B, Site D and Site E.  However, the cost of li-ion battery packs fell by 20% in 2024, so it is possible 
that batteries will become viable on some of these sites within the next couple of years.5

Annual 
Consumption

Self-Consumption 
with PV Only1

Battery Increased Self-
Consumption2

Time-shifted 
Consumption2

Saving to 
Site3

Return to GMCR4

Site A 68,000kWh 25,000kWh (37%) 30kWh 4,100kWh (16%) 4,400kWh (18%) £922 -£21,613  (-127%)

Site B 60,000kWh 18,500kWh (31%) 30kWh 2,700kWh (11%) 5,900kWh (32%) £2,649 -£18,386  (-108%)

Site C 85,000kWh 27,500kWh (32%) 40kWh 4,000kWh (15%) 8,800kWh (32%) £6,039 -£14,463  (-69%)

Site D 120,000kWh 30,400kWh (25%) 30kWh 2,700kWh (  9%) 7,200kWh (24%) £2,926 -£17,371  (-102%)

Site E 500,000kWh 183,600kWh (37%) 100kWh 16,300kWh (  9%) 18,800kWh (10%) £8,704 -£42,894  (-82%)

1 % is percentage of consumption that is served by PV, not percentage of PV generation that is self-consumed.
2 % is percentage of self-consumption (from previous column) by which self-consumption is increased / that is time-shifted from peak to off-peak times by the battery
3 This is the total saving across the 20-year horizon modelled by the viability template, not the annual saving
4 Return includes financing and administrative costs for GMCR, and battery maintenance and insurance, across the 20-year horizon.  It does not include any cost for replacing / upgrading 

components during the 20-year period covered by the template.  However, it should be noted that li-ion batteries degrade over time, so may need replacement after 10-15 years.
5 BloombergNEF, e.g. https://about.bnef.com/blog/lithium-ion-battery-pack-prices-see-largest-drop-since-2017-falling-to-115-per-kilowatt-hour-bloombergnef/ 
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Our approach has been to use our generic model to calculate the scale of self-consumption and timeshifting benefits from installing a 
battery.  This model does not account for financing costs or the commercial relationship between GMCR and the site owner.  We have 
then inserted the outputs from this model into GMCR’s site viability template, to account for GMCR’s financing and commercial model.

Our generic model calculates each site’s energy consumption and generation pattern across a full year, then calculates the benefits 
that adding solar PV and a battery could create by increasing self-consumption of solar energy, timeshifting energy consumption into 
off-peak periods and selling flexibility services to the grid.  This process entails:
1) Inserting generic data for tariffs, and cost of PV & batteries.  Tariffs are based on the tariffs currently paid by the sites.  PV and 

battery costs were obtained from ChatGPT and represent typical UK costs for these systems in 2024.  It should be noted that these 
costs are site-specific (as installation is influenced by site conditions) and dependent on the quality of the equipment, OEM and 
installer discounts, etc.  So all calculations are generic, and should be refined by obtaining detailed quotes from suitable vendors.

2) Importing site energy consumption and generation data.  Ideally we would have several years of data for a site so that we can 
average the patterns over time to build a generic consumption and generation profile.  In practice, we have had to fill in data for 
several sites by averaging over shorter periods or, in the worst case, by assuming their profile is similar to that for other sites.

3) Calculating generic annual profiles for each site.  We calculate the site’s average hourly consumption for day of the week and 
month of the year by averaging across several years of data, and then generate a generic profile for the analysis year.  Likewise, we 
calculate hourly PV generation for each month of the year, break it down by quartiles to account for weather variation, then build a 
generic annual generation profile for the site.  Both profiles, consumption and generation, are then normalised against the site’s 
typical total annual consumption/generation.

4) Creating a starting configuration for the PV and battery systems.
5) Calculating the impact of this configuration and adjacent variants (incrementally smaller and larger systems) on the site’s energy 

costs.  The options we calculate and algorithm we use are outlined on the next 2 slides.
6) Adjust and iterate.  We adjust the PV and battery configuration based on the outputs, and iterate as necessary.

Modelling Approach – Overview
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Modelling Approach – Options generated by the generic model

The model estimates the site’s energy costs for five options, as below.  Again, this is a generic calculation – it does not account for the 
commercial relationship between GMCR and the site, and the way this apportions costs and benefits between the two parties.

1) Base energy costs:  The site’s energy costs before installing PV or battery.  If tariff data is available, we calculate these for both 
fixed and variable (time-of-use) tariffs.

2) PV only:  Energy costs with a solar array but no battery.  Any excess generation from the PV will be exported to grid.

3) Battery for self-consumption:  A battery is installed alongside the PV array but is used only to maximise self-consumption of the 
energy generated by the array – it does not attempt to import from the grid in order to optimise use of off-peak tariff rates (effectively 
timeshifting some of the site’s energy consumption into the off-peak period.)   Note that increasing self-consumption will inherently 
tend to reduce export from the PV array.

4) Battery for self-consumption and timeshifting:  The battery is now used to import energy at off-peak times, and hence timeshift 
some of the site’s consumption into those off-peak periods.  This would ideally be done without increasing the level of export from 
the PV (as that has zero marginal cost for the site, so should always be used in preference to imported energy); in practice, that 
requires perfect foresight as to what will be generated and consumed the next day, so any real-world algorithm may create some 
increase to the export c.f. (3).

5) Actively traded battery:  When the battery is not being used for self-consumption or timeshifting, this option makes it available for 
delivering flexibility to markets such as DSO flex, DFS, or Balancing Mechanism.  The algorithm embeds some simple assumptions 
about how the battery’s capacity can be traded and what returns these trades might deliver.  There may be scope to trade more 
actively than this, but that would entail added risk and would require a partner who can provide a suitable dynamic optimisation 
algorithm.  (Note that this trading will increase both energy import and export, as it typically creates value by arbitraging between 
the two.  The algorithm does not account for this – it simply tracks the spread that might be obtained by such trading.)
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The algorithm for calculating the effect of the battery is as follows.  For each hour of the year it:

1) Calculates the amount of generation and consumption in the previous 24 hours.  This is used to help estimate the excess of generation in the 
next 24 hours, and hence to reserve battery capacity to capture this excess for self-consumption.  This estimate is then combined with a 
forward view of the actual export for the next 24 hours in model (2) (PV only) to simulate the forward estimate of a typical real-time forecasting 
algorithm (which would use weather data, historical data, etc, to refine its estimates).

2) Calculates how much of current consumption can be met direct from the PV array, and hence how much residual demand or generation there 
is for the site (one or other of these must be zero).

3) If there is residual demand, it meets this from the battery, within the constraints of its current state-of-charge and inverter capacity.  Likewise, 
if there is residual generation, it sends this to the battery, within its capacity constraints.  It then updates the residual demand & generation, 
and battery state-of-charge.  At this point we have the results for option (3) (battery used for self-consumption only).

4) Calculates how much capacity is available in the battery to import energy, after accounting for the forward requirements to capture PV from 
step (1) above.  If it is currently an off-peak hour and if battery capacity is available, it imports energy from the grid, within the constraints of 
the available battery capacity and inverter.  This energy will then be available for consumption in the next peak period.  The algorithm then 
calculates the updated battery state-of-charge.  At this point we have the results for option (4) (battery used for self-consumption and 
timeshifting).

5) It then rolls forward to the next hour, and starts again at step (1).

6) Once it has calculated consumption, generation, import, export and state-of-charge across the full year, the algorithm identifies how many 
times the state-of-charge is low (less than 25% full) or high (more than 25% full) for 5 consecutive hours.  It assumes that the battery can be 
used for trading during these periods, as there is time to discharge and recharge (or vice versa) to capture arbitrage opportunities without 
affecting the core battery usage.  The algorithm then makes the simple assumption that it is worth trading in 1% of these hours, for an average 
of £0.20/kWh in each trade.  This essentially assumes that the battery trades relatively infrequently, for high value price spikes/lows.  That is 
realistic given (a) the administrative and other costs of trading (which will need to be done via a VLP or similar partner) and (b) the potential 
impact of additional cycles on battery life.  This then gives the results for option (5) (actively traded battery).

Modelling Approach – Battery modelling algorithm
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The model is necessarily forward-looking – it is forecasting energy costs relevant to the life (typically 10 years or more) of the PV and 
battery systems that we are considering installing.  Thus all costs and benefits should be taken as forecasts, not guarantees.  The quality 
of these forecasts is dependent on factors such as:
• Quality of the input consumption and generation data:  Is there enough data, of sufficient quality, to adequately reflect the site’s 

energy usage patterns?  Are these patterns likely to change over the life of the equipment being considered?
• Tariffs:  The benefits of a battery will be strongly influenced by the difference between peak and off-peak tariff, and by what export 

tariff can be achieved.  These tariffs will in turn by driven by market conditions, the site’s success in negotiating with suppliers / 
brokers, etc.  The output of the model can only be valid to the extent that the input tariffs are reasonable.

• Equipment pricing:  We have used a very simple, generic model for the cost of PV and batteries.  As noted earlier, the actual cost will 
be strongly influenced by installation costs (which are site specific), the quality of the equipment selected, ongoing maintenance 
costs, etc.  We recommend obtaining detailed quotes from installers/OEMs1 before committing to investment.

• Forecasting algorithm:  We need to forecast energy generation and consumption in order to optimise use of the battery between 
capturing excess PV generation and importing off-peak energy from grid.  We’ve used a simple algorithm that balances a very simple 
“same as yesterday” calculation with more sophisticated forecasting.  The returns the site actually achieves will be dependent on 
the quality of the algorithm employed by the system in live usage.  Again, sites should obtain an estimate from equipment providers 
(or a suitable trading partner) as to what benefits their algorithm can achieve in day-to-day usage.

• Dynamic trading:  Active trading is dependent on markets which are very volatile, both day-to-day and over longer time horizons.  
We’ve used a very simple approximation to estimate what benefits this might achieve.  A site may well be able to get better returns 
using more aggressive and dynamic trading strategies.  But it will need to take more risk to do this.  It will also need to engage a 
specialist aggregators / optimiser to handle market administration and rules (e.g. on the minimum size that can be traded), and to 
implement an effective trading strategy.

Modelling Approach – Caveats

21/1/2025
1 Original Equipment Manufacturers – the manufacturers of the battery systems,
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Site A

The following slides show key results for Site A.

Full results are given in the accompanying spreadsheet, which contains the full model, input data, etc.

Note that:
a) We have used energy consumption and generation data for 1 Sep 2021 to 31 Aug 2024, downloaded from the 

SolarEdge portal for the site’s PV system.  Hourly data was available for the full 3-year period.
b) We have used the site’s current tariff (23.59p/kWh at peak and off-peak times).  We have assumed that the 

off-peak period is from midnight to 7am.  The model does not attempt to forecast how these tariffs might vary 
in the future.  (One benefit of a battery is that it helps insulate the site from the risk of future price increases.  
This benefit is however very difficult to value.)

c) We have used an export tariff that aligns to the rate GMCR uses in its site viability template.
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Site A – Generic Scenario Summary
(does not account for financing costs and cost/benefit split between site and GMCR)

• We estimate the site’s current PV array is reducing its energy costs by approx. £7k (42%) p.a., from £16k to £9k (after 
accounting for export earnings).  A larger array might reduce these costs further, e.g. doubling the array size might 
take the saving to ~£10.5k (66%) p.a. and would be a reasonable investment (if there is sufficient roof space).  That 
said, the current installation is close to optimal in terms of ROI.

• Adding a 30kWh battery would increase the saving to approx. £7.7k (48%) p.a.  This does not represent an especially 
attractive ROI, giving payback after approx. 18 years.  The bulk of this benefit comes from increasing self-
consumption of energy generated by the PV array.  The benefit of timeshifting consumption to off-peak is minimal 
against the current tariffs, although there is some potential benefit in trading the battery actively on energy and 
flexibility markets.  (A more active trading strategy might increase this benefit and might be worth exploring, given the 
lack of timeshifting benefit.  However, this would entail taking more market risk, and is unlikely to shift the returns to 
the point where an investment in the battery is viable.)
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Site A – System Sizing for Generic Scenario
(does not account for financing costs and cost/benefit split between site and GMCR)

These tables show the annual saving and 
payback (in years) that the site might achieve 
from a PV plus battery system for a range of array 
and battery sizes.  (Note that they include the 
benefits of self-consumption and timeshifting 
but not active trading of the battery – these are 
explored on the next slide.)

It can be seen that the optimal return is achieved 
from a PV array that can generate 30-40kW1 at 
peak and with no battery.  Adding a battery 
increases the optimal size of the array, e.g. 
pushing it to 50kW for a 40kWh battery and 60kW 
for a 80kWh battery.  However, the optimum is 
broad and shallow, so the batteries will work well 
with a range of PV array sizes.  The actual array 
that can be installed will depend on the amount 
of roof space available, roof pitch and 
orientation, etc – the generic model does not 
take this into account.

(kWh)

(kWh)

(kW
h

 g
en

erated
 in

 p
eak h

o
u

r)
(kW

h
 g

en
erated

 in
 p

eak h
o

u
r)

1 The generic model does not account for site-specific factors such as roof orientation: it calculates the peak generation the array needs to achieve.  It is then a separate exercise to design an 
array that can deliver this output given the site’s roof space, orientation and pitch, etc.  This array will need a higher rated capacity to achieve the recommended peak generation.  Site A 
currently has an array rated at 50kWp, which produces about 40kWh in the peak hour, well aligned to the optimum identified by the generic model.
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Site A – Battery Sizing for Generic Scenario
(does not account for financing costs and cost/benefit split between site and GMCR)

These tables show the proportion of the annual 
saving that can be attributed to the battery, and 
the payback (in years) that this would yield for 
investing in the battery.

It can be seen that the optimum return is 
achieved for a 20-30kWh battery at the current 
PV array size.  Increasing the size of the array 
improves the return on the battery, but the 
optimum size remains ~30kWh.  However, again 
the optimum is fairly broad, so there would be 
little lost if a common battery size were installed 
across several sites.  (This would potentially 
improve your ability to negotiate discounted 
pricing on the batteries and reduce maintenance 
overheads.)

21/1/2025
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Site A – Battery Sizing for Generic Scenario
(does not account for financing costs and cost/benefit split between site and GMCR)

This chart again shows the value of adding a battery 
to the site’s current PV array, separating the marginal 
value of the battery out from the overall site value.

It can be seen that the optimal size for a battery on 
this site is about 30kWh, yielding an additional 
saving to the site’s energy costs of about £1k p.a. c.f. 
the current costs with the PV array.  This represents a 
payback of about 18 years, which is not especially 
attractive.
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Site A – Energy Cost Savings for battery purchased with own funds
(does not account for financing costs and cost/benefit split between site and GMCR)

The bulk of the benefit from the PV+battery 
system comes from self-consumption of the 
energy generated by the PV array.  The principal 
benefit of the battery is to increase this self-
consumption by about £1.1k p.a.

That benefit is achieved at the cost of reducing 
the array’s earnings from exporting to the grid by 
about £200p.a.  There is also a slight cost from 
the battery’s attempt to timeshift consumption – 
errors in the forecasting algorithm are penalised 
heavily by the tariffs, which the relatively small 
differential between peak and off-peak rates 
cannot fully counteract. 

A small saving is generated from additional active 
trading of the battery.  Given the lack of benefit 
received from timeshifting, it might be 
worthwhile exploring an even more active trading 
strategy for this site.  However, this would entail 
taking some market risk, and it’s unlikely that this 
strategy would yield sufficient return to shift the 
battery’s ROI to the point where it is viable. 14



          
        

                          

                        

                          

              

                        

       

                       

     

         

         

         

         

          

          

          

          

                             

                     

         

       

                

                

                  

                          

              

                        

       

     

     

         

         

         

         

         

         

         

                                  

                     

Site A – Allocation of Benefits for GMCR-funded Battery
(does not account for financing costs)

The previous slides identified the “DIY” benefits 
of the battery, i.e. assuming that the battery is 
owned by the party incurring the energy costs.  In 
the case where GMCR owns the battery, these 
benefits will be split between it and the site.

These graphs show what this split might look like 
if GMCR captures 75% of the self-consumption 
and time-shifting benefit and 100% of the export 
and trading revenues.  The table below shows the 
payback GMCR might achieve from these 
returns: installing a 30kWh battery alongside the 
current array would pay back after about 24 
years.  Payback improves for larger array sizes 
but never becomes especially attractive.
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Base Income (PV only) Increase Decrease Final Income

Energy Cost with PV only Increase due to battery Decrease due to battery Final Cost
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Site A – Carbon Savings

• We estimate that the battery yields an additional carbon saving of approx. 0.5 tCO2e p.a., primarily by time-shifting 
the site’s consumption to times when grid carbon intensity is lower.

• Note that these calculations are highly dependent on assumptions about grid carbon intensity and how the benefits 
of the PV array are accounted for.  GMCR’s site viability model uses alternative assumptions.

• The calculations also do not account for the embedded carbon within the battery.  These are dependent on the 
manufacturing process, shipping, etc.  ChatGPT estimates them at 2.4tCO2e for a 30kWh battery.
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Site A – Site Viability
(         GM  ’       v  b                            ,                       b                      .)

• We have updated GMCR’s site viability template to include 3 options – PV only, PV + Battery, and Battery Alone (i.e. as an 
upgrade to existing PV).  Inserting the generic model’s outputs (for battery size and costs, and the self-consumption and energy 
timeshifting benefits it could deliver) for Site A yields the above results.  These now incorporate GMCR’s financing and 
administrative costs, assumptions about energy prices and carbon intensity, etc.

• Investing in a battery is clearly not viable, even though there are some additional carbon & bill savings for the site.  Battery 
prices would need to reduce significantly, and/or returns would need to increase significantly, before investing in a battery for 
this site is viable.

21/1/2025
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Site A – Energy usage patterns

The next 2 slides show the average daily energy usage pattern for each month of the year, for weekdays and weekends respectively.  These give a 
more detailed feel for how the PV energy and battery might be used.  Features of the usage patterns include:
• During winter, the PV array does not generate enough energy to meet weekday consumption.  The battery is used primarily to import energy at 

off-peak times overnight and to use this to meet consumption in the morning.
• By March/April, the PV is beginning to meet consumption on some (sunny) weekdays.  The battery captures any excess and uses it to meet 

evening demand.  It then captures another tranche of energy overnight and uses it to meet demand the next morning.
• By May-July, the PV is meeting demand during the day most weekdays, and the excess is sufficient to meet evening demand on those days.   

Again, the battery captures another tranche of energy overnight and uses this to meet some of the morning demand.  However, it does not fully 
meet the morning demand as it is reserving space to capture excess PV generation in the middle of the day.  (The benefit of capturing free solar 
energy outweighs that of using off-peak energy from the grid, so it forgoes some of the latter.)

• Consumption is significantly lower in August.  Demand is met almost entirely by self-consuming the PV generation, either directly during the 
day or via storage of excess energy in the battery overnight.

• Sep/Oct then goes back to a pattern similar to that of March/April, and hence to the winter pattern in November to February.
• Consumption at weekends is much lower.  Demand is met almost entirely from the solar PV or from energy timeshifted from off-peak periods, 

with the proportion of self-consumption naturally being larger in the summer months.  There is also some export from the PV array throughout 
the year, even on sunny weekend days in the middle of winter.

• (Note that the difference between weekday and weekend consumption sometimes leads to the battery storing too much energy overnight, thus 
reducing the amount of PV generation it can capture the next day and increasing exports at weekends.  This is because, as noted in point 4 of 
slide 6, the control algorithm does not have perfect foresight and so sometimes leaves insufficient reserve capacity in the battery.  The model 
uses an algorithm that only slightly refines a basic “same as yesterday” forecast.  This reflects real life performance of many battery controllers, 
but a controller with more sophisticated forecasting, e.g. using cloud-based AI, could probably do better.)
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Site A – Weekday energy usage
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Site A – Weekend energy usage
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Site B

The following slides show key results for Site B.

Full results are given in the accompanying spreadsheet, which contains the full model , input data, etc.

Note that:
a) We have used energy consumption and generation data for 1 Sep 2021 to 31 Aug 2024, downloaded from the 

SolarEdge portal for the site’s PV system.  Hourly data was available for the full 3-year period.
b) We have used the peak and off-peak tariffs that the site is currently paying.  We have assumed that the off-

peak period is from midnight to 7am.  The model does not attempt to forecast how these tariffs might vary in 
the future.  (One benefit of a battery is that it helps insulate the site from the risk of future price increases.  
This benefit is however very difficult to value.)

c) We have not modelled a fixed tariff option for the site (i.e. we’ve set the fixed tariff artificially high so that it is 
never selected by the algorithm), as the site is already on a variable Time-of-Use tariff.

d) We have used an export tariff that aligns to the rate GMCR uses in its site viability template.
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Site B – Generic Scenario Summary
(does not account for financing costs and cost/benefit split between site and GMCR)

• We estimate the site’s current PV array is reducing its energy costs by approx. £4.6k (35%) p.a., from £13.3k to £8.7k 
(after accounting for export earnings).  A larger array might reduce these costs further, e.g. doubling the array size 
might take the saving to ~£8k (61%) p.a. and would be a reasonable investment (if there is sufficient roof space).  
However, the current installation is again close to optimal in terms of ROI.

• Adding a 30kWh battery would increase the saving to approx. £5.7k (43%) p.a. This does not represent an especially 
attractive ROI, giving payback after approx. 15 years.  The bulk of this benefit comes from increasing self-
consumption of energy generated by the PV array.  There is also a reasonable benefit from timeshifting consumption 
to off-peak tariffs, and from trading the battery actively on energy and flex markets.
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Site B – System Sizing for Generic Scenario
(does not account for financing costs and cost/benefit split between site and GMCR)

These tables show the annual saving and 
payback (in years) that the site might achieve 
from a PV plus battery system for a range of array 
and battery sizes.  (Note that they include the 
benefits of self-consumption and timeshifting 
but not active trading of the battery – these are 
explored on the next slide.)

It can be seen that the optimal return is achieved 
from a PV array that can generate 30kW1 at peak 
and with no battery.  Adding a battery increases 
the optimal size of the array slightly, e.g. pushing 
it to 40kW for an 60kWh battery.  However, the 
optimum is broad and shallow, so batteries will 
work well with a range of PV array sizes (and vice 
versa). The actual array that can be installed will 
depend on the amount of roof space available, 
roof pitch and orientation, etc – the generic 
model does not take this into account.
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1 The generic model does not account for site-specific factors such as roof orientation: it calculates the peak generation the array needs to achieve.  It is then a separate exercise to design an 
array that can deliver this output given the site’s roof space, orientation and pitch, etc.  This array will need a higher rated capacity to achieve the recommended peak generation.  Site B 
currently has an array which produces about 30kWh in the peak hour, well aligned to the optimum identified by the generic model.
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Site B – Battery Sizing for Generic Scenario
(does not account for financing costs and cost/benefit split between site and GMCR)

These tables show the proportion of the annual 
saving that can be attributed to the battery, and 
the payback (in years) that this would yield for 
investing in the battery.

It can be seen that the optimum return is 
achieved for a 30kWh battery at the current PV 
array size.  Increasing the size of the array 
improves the return on the battery, but the 
optimum size remains at about 30kWh.  
However, again the optimum is fairly broad, so 
there would be little lost if a common battery size 
were installed across several sites.  (This would 
potentially improve your ability to negotiate 
discounted pricing on the batteries, and to 
reduce maintenance overheads.)
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Site B – Battery Sizing for Generic Scenario
(does not account for financing costs and cost/benefit split between site and GMCR)

This chart again shows the value of adding a battery 
to the site’s current PV array, separating the marginal 
value of the battery out from the overall site value.

It can be seen that the optimal size for a battery on 
this site is about 30kWh, yielding an additional 
saving to the site’s energy costs of about £1.1k p.a. 
c.f. the current costs with the PV array.  This 
represents a payback of about 15 years, which is not 
especially attractive.
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Site B – Energy Cost Savings for battery purchased with own funds
(does not account for financing costs and cost/benefit split between site and GMCR)

The bulk of the benefit from the PV+battery 
system comes from self-consumption of the 
energy generated by the PV array.  The principal 
benefit of the battery is to increase this self-
consumption by about £600 p.a.

That benefit is achieved at the cost of reducing 
the array’s earnings from exporting to the grid by 
about £200p.a.  Savings from timeshifting 
consumption to off-peak periods more than 
compensate for this cost.  Then an additional 
saving is generated from additional active trading 
of the battery.
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Site B – Allocation of Benefits for GMCR-funded Battery
(does not account for financing costs)

The previous slides identified the “DIY” benefits 
of the battery, i.e. assuming that the battery is 
owned by the party incurring the energy costs.  In 
the case where GMCR owns the battery, these 
benefits will be split between it and the site.

These graphs show what this split might look like 
if GMCR captures 75% of the self-consumption 
and time-shifting benefit and 100% of the export 
and trading revenues.  The table below shows the 
payback GMCR might achieve from these 
returns: installing a 30kWh battery alongside the 
current array would pay back after about 20 
years.  Payback improves for larger array sizes, 
but never becomes especially attractive.
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Base Income (PV only) Increase Decrease Final Income

Energy Cost with PV only Increase due to battery Decrease due to battery Final Cost
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Site B – Carbon Savings

• We estimate that the battery yields an additional carbon saving of approx. 0.6 tCO2e p.a., primarily by time-shifting 
the site’s consumption to times when grid carbon intensity is lower.

• Note that these calculations are highly dependent on assumptions about grid carbon intensity and how the benefits 
of the PV array are accounted for.  GMCR’s site viability model uses alternative assumptions.

• The calculations also do not account for the embedded carbon within the battery.  These are dependent on the 
manufacturing process, shipping, etc.  ChatGPT estimates them at 2.4tCO2e for a 30kWh battery.
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Site B – Site Viability
(         GM  ’       v  b                            ,                       b                      .)

• We have updated GMCR’s site viability template to include 3 options – PV only, PV + Battery, and Battery Alone (i.e. as an 
upgrade to existing PV).  Inserting the generic model’s outputs (for battery size and costs, and the self-consumption and energy 
timeshifting benefits it could deliver) for Site B yields the above results.  These now incorporate GMCR’s financing and 
administrative costs, assumptions about energy prices and carbon intensity, etc.

• Investing in a battery is clearly not viable, even though there are some additional carbon & bill savings for the site.  Battery 
prices would need to reduce significantly, and/or returns would need to increase significantly, before investing in a battery for 
this site is viable.

21/1/2025

Site B
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Site B – Energy usage patterns

The next 2 slides show the average daily energy usage pattern for each month of the year, for weekdays and weekends respectively.  These give a 
more detailed feel for how the PV energy and battery might be used.  

The usage patterns are similar to those for Site A:
• The PV array does not generate enough energy to meet weekday energy consumption in winter, so the battery is used primarily to import energy 

from the grid at off-peak times and then use it to meet consumption in the morning.
• In shoulder seasons (Spring and Autumn), PV is able to meet consumption on some sunny weekdays. The battery captures any excess and uses 

it for the evening demand.  It then captures another tranche of energy overnight, to meet demand the next morning.
• In summer, the PV is meeting demand during the day most weekdays, with sufficient excess to meet some evening demand.   Again, the battery 

captures another tranche of energy overnight and uses this the next morning.  However, it generally does not fully meet the morning demand as 
it is reserving space to capture excess PV generation in the middle of the day.

• Consumption is significantly lower in August.  Demand is met almost entirely by self-consuming the PV generation, either directly during the 
day or via storage of excess energy in the battery overnight.

• Consumption at weekends is much lower.  Demand is met almost entirely from the solar PV or from energy timeshifted from off-peak periods, 
with the proportion of self-consumption naturally being larger in the summer months.  There is also some export from the PV array throughout 
the year, even on sunny weekend days in the middle of winter.

• (Again, note that the difference between weekday and weekend consumption sometimes leads to the battery storing too much energy 
overnight, thus reducing the amount of PV generation it can capture the next day and increasing exports at weekends.  This is because the 
control algorithm does not have perfect foresight and so sometimes leaves insufficient reserve capacity in the battery.  The model uses an 
algorithm that only slightly refines a basic “same as yesterday” forecast.  This reflects real life performance of many battery controllers, but a 
controller with more sophisticated forecasting, e.g. using cloud-based AI, could probably do better.)
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Site B – Weekday energy usage
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Site B – Weekend energy usage
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Site C

The following slides show key results for Site C.

Full results are given in the accompanying spreadsheet, which contains the full model , input data, etc.

Note that:
a) We have used energy consumption and generation data for 1 April 2022 to 31 March 2024, downloaded from 

the SolarEdge portal for the site’s PV system.  Contiguous hourly data was only available for a 2-year period.
b) We have used actual peak and off-peak tariffs for the site.  We have assumed that the off-peak period is from 

midnight to 7am.
c) We have not modelled a fixed tariff option for the site (i.e. we’ve set the fixed tariff artificially high so that it is 

never selected by the algorithm), as we did not have fixed tariff data.
d) We have used an export tariff that aligns to the rate GMCR uses in its site viability template.
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Site C – Generic Scenario Summary
(does not account for financing costs and cost/benefit split between site and GMCR)

• We estimate the site’s current PV array is reducing its energy costs by approx. £11k (37%) p.a., from £29k to £18k 
(after accounting for export earnings).  A larger array might reduce these costs further, e.g. doubling the array size 
might take the saving to ~£18k (52%) p.a. and would be a reasonable investment.  However, the current installation 
is again close to optimal (or perhaps slightly oversized) in terms of ROI.

• Adding a 40kWh battery would increase the saving to approx. £13k (45%) p.a.  This would represent a moderate ROI, 
giving payback on the investment after approx. 8 years.  The bulk of this benefit comes from increasing self-
consumption of energy generated by the PV array, although an appreciable amount also comes from timeshifting 
consumption to off-peak.  If the site is not able to access a Time-of-Use tariff or is unwilling to participate in at least 
simple trading schemes, then a battery is unlikely to pay back under current market conditions.
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Site C – System Sizing for Generic Scenario
(does not account for financing costs and cost/benefit split between site and GMCR)

These tables show the annual saving and 
payback time (in years) that the site might 
achieve from a PV plus battery system for a range 
of array and battery sizes.  (Note that they 
include the benefits of self-consumption and 
timeshifting but not active trading of the battery – 
these are explored on the next slide.)

It can be seen that the optimal return is achieved 
from a PV array that can generate 20-30kW1 at 
peak and with no battery.  Adding a battery 
increases the optimal size of the array slightly, 
e.g. pushing it to 40kW for an 60kWh battery.  
However, the optimum is broad and shallow, so 
batteries will work well with a range of PV array 
sizes (and vice versa).  And the actual array that 
can be installed will also depend on the amount 
of roof space available, roof pitch and 
orientation, etc – the generic model does not 
take this into account.
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1 The generic model does not account for site-specific factors such as roof orientation: it calculates the peak generation the array needs to achieve.  It is then a separate exercise to design an 
array that can deliver this output given the site’s roof space, orientation and pitch, etc.  This array will need a higher rated capacity to achieve the recommended peak generation.  Site C’s 
current array produces outputs that are well aligned to the optimum identified by the generic model.
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Site C – Battery Sizing for Generic Scenario
(does not account for financing costs and cost/benefit split between site and GMCR)

These tables show the proportion of the annual 
saving that can be attributed to the battery, and 
the payback (in years) that this would yield for 
investing in the battery.

It can be seen that the optimum return is 
achieved for a 30-40kWh battery at the current 
PV array size.  Increasing the size of the array 
improves the return on the battery, but the 
optimum size remains 30-40kWh.  However, 
again the optimum is fairly broad, so there would 
be little lost if a common battery size were 
installed across several sites.  (This would 
potentially improve your ability to negotiate 
discounted pricing on the batteries, and reduce 
maintenance overheads.)
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Site C – Battery Sizing for Generic Scenario
(does not account for financing costs and cost/benefit split between site and GMCR)

This again chart shows the value of adding a battery 
to the site’s current PV array, separating the marginal 
value of the battery out from the overall site value.

It can be seen that the optimal size for a battery on 
this site is about 30-40kWh, yielding an additional 
saving to the site’s energy costs of about £2.5k p.a. 
c.f. the current costs with the PV array.  This 
represents a payback of about 8 years, which is 
reasonable at current interest rates and not out of 
line with the expected life of such a battery.

(However, note that this is for a self-funded scenario.  
The returns diminish when financing costs and 
sharing of benefits between the site and GMCR are 
considered, as can be seen in the site viability 
template in a few slides.)
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Site C – Energy Cost Savings for battery purchased with own funds
(does not account for financing costs and cost/benefit split between site and GMCR)

The bulk of the benefit from the PV+battery 
system comes from self-consumption of the 
energy generated by the PV array.  The principal 
benefit of the battery is to increase this self-
consumption by about £1.7k p.a.

That benefit is achieved at the cost of reducing 
the array’s earnings from exporting to the grid by 
about £240p.a.  Savings from timeshifting 
consumption to off-peak periods more than 
compensate for this cost.  Then an additional 
small saving is generated from additional active 
trading of the battery.

38



          
        

     
        

               

                        

                          

              

                        

       

                       

     

         

          

          

          

          

          

                             

                     

         
         

        

                       

                  

                          

              

                        

       

     

     

         

         

         

         

          

          

                                  

                     

Site C – Allocation of Benefits for GMCR-funded Battery
(does not account for financing costs)

The previous slides identified the “DIY” benefits 
of the battery, i.e. assuming that the battery is 
owned by the party incurring the energy costs.  In 
the case where GMCR owns the battery, these 
benefits will be split between it and the site.

These graphs show what this split might look like 
if GMCR captures 75% of the self-consumption 
and time-shifting benefit and 100% of the export 
and trading revenues.  The table below shows the 
payback GMCR might achieve from these 
returns: installing a 40kWh battery alongside the 
current array would pay back after about 11 
years.  Payback improves for larger array sizes.
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Site C – Carbon Savings

• We estimate that the battery yields an additional carbon saving of approx. 0.9 tCO2e p.a., primarily by time-shifting 
the site’s consumption to times when grid carbon intensity is lower.

• Note that these calculations are highly dependent on assumptions about grid carbon intensity and how the benefits 
of the PV array are accounted for.  GMCR’s site viability model uses alternative assumptions.

• The calculations also do not account for the embedded carbon within the battery.  These are dependent on the 
manufacturing process, shipping, etc.  ChatGPT estimates them at 3.2tCO2e for a 40kWh battery.
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Site C – Site Viability
(         GM  ’       v  b                            ,                       b                      .)

• We have updated GMCR’s site viability template to include 3 options – PV only, PV + Battery, and Battery Alone (i.e. as an upgrade to existing PV).  
Inserting the generic model’s outputs (for battery size and costs, and the self-consumption and energy timeshifting benefits it could deliver) for 
Site C yields the above results.  These now incorporate GMCR’s financing and administrative costs, assumptions about energy prices and carbon 
intensity, etc.

• Investing in a battery is clearly not viable, even though there are some additional carbon & bill savings for the site.  Battery prices would need to 
reduce significantly, and/or returns would need to increase significantly, before investing in a battery for this site is viable.

• These calculations are very sensitive to the cost of the battery, and to the allocation of benefits between the site and GMCR.  Reducing the 
battery cost by about 25% (which might be achievable if buying at scale, given current trends in battery costs) and allocating all of the 
timeshifting benefit to GMCR would yield a moderate positive return on the battery.

21/1/2025
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Site C – Energy usage patterns

The next 2 slides show the average daily energy usage pattern for each month of the year, for weekdays and weekends respectively.  These give a 
more detailed feel for how the PV energy and battery might be used.  

The usage patterns show the following features:
• In winter months, the PV array does not generate enough energy to meet demand on the site.  This is true for both weekdays and weekends, 

even though consumption is slighty lower at weekends.  The battery is used almost entirely to take low cost energy from the grid overnight and 
use it to meet demand during the day.  (On weekdays the battery is empty by early afternoon.  At weekends it tends to last into the evening.)

• Coming into Spring, the PV starts generating enough to meet demand during the day, especially at weekends.  So the battery begins to capture 
some PV generation during the day, to use in early evening.  It than captures a full load of energy from the grid overnight, to power the site in the 
morning and perhaps into the early afternoon.

• By early summer the PV array is generating enough to meet demand and fill the battery during the day.  The stored energy is used to meet 
demand in the evening, then the battery is topped up from off-peak grid electricity overnight in order to help meet demand the next morning.  
However, the battery isn’t fully utilised in this second tranche, as the priority is to reserve space to ensure it can capture as much solar as 
possible the next afternoon.  There is also significant export in the afternoon, once the battery is full.  (This is sensitive to the specifics – e.g. in 
July, weekend daily usage goes above weekday usage and it becomes worthwhile to fully charge the battery overnight on weekends, as the PV 
cannot fully charge the battery during the day.  But that applies only to July.)

• Then in Autumn we shift back to the pattern of Spring, where the battery is getting the best part of two cycles per day, charging from PV during 
the day and off-peak energy from the grid overnight.

• (As for the earlier sites, the model tends to slightly misallocate battery capacity at weekends due to forecasting errors.  Again, this reflects real 
life performance of battery controllers which cannot have perfect foresight.  But controllers with advanced AI-driven control algorithms may 
yield slightly better results.)
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Site C – Weekday energy usage
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Site C – Weekend energy usage
January

February

March

April

May

June

July

August

September

October

November

December

     

     

     

     

     

      

      

                                       

                                  
                                                                       

     

     

      

      

                                       

                                  
                                                                       

     

     

      

      

                                       

                                  
                                                                       

     

     

      

      

                                       

                                  
                                                                       

     

     

     

     

     

      

      

                                       

                                  
                                                                       

     

     

      

      

      

                                       

                                  
                                                                       

     

     

      

      

      

      

                                       

                                  
                                                                       

     

     

     

     

     

      

                                       

                                  
                                                                       

     

     

     

     

     

      

      

                                       

                                  
                                                                       

     

     

      

      

                                       

                                  
                                                                       

     

     

      

      

      

      

                                       

                                  
                                                                       

     

     

      

      

      

      

                                       

                                  
                                                                       

21/1/2025 44



Site D

The following slides show key results for Site D.

Full results are given in the accompanying spreadsheet, which contains the full model , input data, etc.

Note that:
a) We have used energy consumption and generation data for 1 Sep 2021 to 31 Aug 2024, downloaded from the 

SolarEdge portal for the site’s PV system.  Hourly data was available for the full 3-year period.
b) We have used actual peak and off-peak tariffs for the site.  We have assumed that the off-peak period is from 

midnight to 7am.
c) We have not modelled a fixed tariff option for the site (i.e. we’ve set the fixed tariff artificially high so that it is 

never selected by the algorithm), as we did not have fixed tariff data.
d) We have used an export tariff that aligns to the rate GMCR uses in its site viability template.
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Site D – Generic Scenario Summary
(does not account for financing costs and cost/benefit split between site and GMCR)

• We estimate the site’s current PV array is reducing its energy costs by approx. £7.2k (28%) p.a., from £25k to £18k 
(after accounting for export earnings).  A larger array might reduce these costs further, e.g. doubling the array size 
might take the saving to ~£12k (48%) p.a., and would be a reasonable investment.  However, the current installation 
is again close to optimal in terms of ROI.

• Adding a 30kWh battery would increase the saving to approx. £8.4k (33%) p.a. This does not represent an especially 
attractive ROI, giving payback after approx. 15 years.  The bulk of this benefit comes from increasing self-
consumption of energy generated by the PV array.  There is also a reasonable benefit from timeshifting consumption 
to off-peak tariffs, and from trading the battery actively on energy and flex markets.
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Site D – System Sizing for Generic Scenario
(does not account for financing costs and cost/benefit split between site and GMCR)

These tables show the annual saving and 
payback time (in years) that the site might 
achieve from a PV plus battery system for a range 
of array and battery sizes.  (Note that they 
include the benefits of self-consumption and 
timeshifting but not active trading of the battery – 
these are explored on the next slide.)

It can be seen that the optimal return is achieved 
from a PV array that can generate ~40kW1 at peak 
and with no battery.  Adding a battery increases 
the optimal size of the array, e.g. pushing it to 
~50kW for a 30kWh battery and ~60kW for an 
80kWh battery.  However, the optimum is broad 
and shallow, so the batteries will work well with a 
range of PV array sizes.  And again, the actual 
array that can be installed will also depend on 
the amount of roof space available, roof pitch 
and orientation, etc – the generic model does not 
take this into account.
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1 The generic model does not account for site-specific factors such as roof orientation: it calculates the peak generation the array needs to achieve.  It is then a separate exercise to design an 
array that can deliver this output given the site’s roof space, orientation and pitch, etc.  This array will need a higher rated capacity to achieve the recommended peak generation.  Site D’s 
current array produces outputs that are well aligned to the optimum identified by the generic model.

47



Site D – Battery Sizing for Generic Scenario
(does not account for financing costs and cost/benefit split between site and GMCR)

These tables show the proportion of the annual 
saving that can be attributed to the battery, and 
the payback (in years) that this would yield for 
investing in the battery.

It can be seen that the optimum return is 
achieved for a 30kWh battery at the current PV 
array size.  Increasing the size of the array 
improves the return on the battery, but the 
optimum size remains ~30kWh.  However, again 
the optimum is fairly broad, so there would be 
little lost if a common battery size were installed 
across several aites.  (This would potentially 
improve your ability to negotiate discounted 
pricing on the batteries, and reduce 
maintenance overheads.)
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Site D – Battery Sizing for Generic Scenario
(does not account for financing costs and cost/benefit split between site and GMCR)

This chart again shows the value of adding a battery 
to the site’s current PV array, separating the marginal 
value of the battery out from the overall site value.

It can be seen that the optimal size for a battery on 
this site is about 30kWh, yielding an additional 
saving to the site’s energy costs of about £1.1k p.a. 
c.f. the current costs with the PV array.  This 
represents a payback of about 15 years, which is not 
especially attractive.
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Site D – Energy Cost Savings for battery purchased with own funds
(does not account for financing costs and cost/benefit split between site and GMCR)

The bulk of the benefit from the PV+battery 
system comes from self-consumption of the 
energy generated by the PV array.  The principal 
benefit of the battery is to increase this self-
consumption by about £0.7k p.a.

That benefit is achieved at the cost of reducing 
the array’s earnings from exporting to the grid by 
about £150p.a.  Savings from timeshifting 
consumption to off-peak periods more than 
compensate for this cost.  Then an additional 
saving is generated from additional active trading 
of the battery.
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Site D – Allocation of Benefits for GMCR-funded Battery
(does not account for financing costs)

The previous slides identified the “DIY” benefits 
of the battery, i.e. assuming that the battery is 
owned by the party incurring the energy costs.  In 
the case where GMCR owns the battery, these 
benefits will be split between it and the school.

These graphs show what this split might look like 
if GMCR captures 75% of the self-consumption 
and time-shifting benefit and 100% of the export 
and trading revenues.  The table below shows the 
payback GMCR might achieve from these 
returns: installing a 30kWh battery alongside the 
current array would pay back after about 19 
years.  Payback improves for larger array sizes, 
but is never really viable.
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Base Income (PV only) Increase Decrease Final Income

Energy Cost with PV only Increase due to battery Decrease due to battery Final Cost
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Site D – Carbon Savings

• We estimate that the battery yields an additional carbon saving of approx. 0.7 tCO2e p.a., primarily by time-shifting 
the site’s consumption to times when grid carbon intensity is lower.

• Note that these calculations are highly dependent on assumptions about grid carbon intensity and how the benefits 
of the PV array are accounted for.  GMCR’s site viability model uses alternative assumptions.

• The calculations also do not account for the embedded carbon within the battery.  These are dependent on the 
manufacturing process, shipping, etc.  ChatGPT estimates them at 2.4tCO2e for a 30kWh battery.

21/1/2025 52



Site D – Site Viability
(         GM  ’       v  b                            ,                       b                      .)

• We have updated GMCR’s site viability template to include 3 options – PV only, PV + Battery, and Battery Alone (i.e. as an 
upgrade to existing PV).  Inserting the generic model’s outputs (for battery size and costs, and the self-consumption and energy 
timeshifting benefits it could deliver) for Site D yields the above results.  These now incorporate GMCR’s financing and 
administrative costs, assumptions about energy prices and carbon intensity, etc.

• Investing in a battery is clearly not viable, even though there are some additional carbon & bill savings for the site.  Battery 
prices would need to reduce significantly, and/or returns would need to increase significantly, before investing in a battery for 
this site is viable.

21/1/2025
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Site D – Energy usage patterns

The next 2 slides show the average daily energy usage pattern for each month of the year, for weekdays and weekends respectively.  
These give a more detailed feel for how the PV energy and battery might be used. 

These are broadly in line with the other sites – during winter the battery is used primarily to exploit off-peak tariffs overnight; during 
summer the emphasis is on capturing excess PC generation with any residual battery capacity used to exploit off-peak tariffs; during 
spring and autumn the battery may manage to cycle twice per day, exploiting both sources of cheaper energy.  (Lower consumption at 
weekends means that the battery focuses more on capturing excess solar – there may be little need to import further energy overnight in 
the summer months.  And again, the issue with forecasting errors arises for capturing weekend generation.)
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Site D – Weekday energy usage
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Site D – Weekend energy usage
January

February

March

April

May

June

July

August

September

October

November

December

     

     

     

     

     

     

     

                                       

                                  
                                                                       

     
     
     
     
     
     
     
     

                                       

                                  
                                                                       

     
     
     
     
     
     
     
     

                                       

                                  
                                                                       

     
     
     
     
     
     
     
     

                                       

                                  
                                                                       

     

     

     

     

     

     

     

                                       

                                  
                                                                       

     

     

     

     

     

     

     

                                       

                                  
                                                                       

     

     

     

     

     

     

     

                                       

                                  
                                                                       

     

     

     

     

     

     

     

                                       

                                  
                                                                       

     
     
     
     
     
     
     
     

                                       

                                  
                                                                       

     
     
     
     
     
     
     
     

                                       

                                  
                                                                       

     
     
     
     
     
     
     
     

                                       

                                  
                                                                       

     
     
     
     
     
     
     
     

                                       

                                  
                                                                       

21/1/2025 56



Site E

The following slides show key results for Site E.

Full results are given in the accompanying spreadsheet, which contains the full model , input data, etc.

Note that:
a) We have used energy consumption and generation data for 1 Feb 2024 to 31 Aug 2024, downloaded from the SolarEdge 

portal for the site’s PV system.  Hourly data was only available for this 7-month period, as this appears to be a relatively 
new installation.

b) For the other 5 months of the year, we have generated consumption and generation profiles for the site by averaging across 
the other 4 sites and then scaling up to match Site E’s consumption and generation for Feb-Aug.  This is a critical 
assumption, and the results of the analysis can only be considered provisional until consumption data for the other months 
is available.  (Generation probably matches reasonably well across the sites, as it’s determined primarily by weather.  
Consumption depends on the how the sites are used, and Site E could well be different to the other sites.)

c) We have used actual peak and off-peak tariffs for the site.  We have assumed that the off-peak period is from midnight to 
7am.

d) We have not modelled a fixed tariff option for the site (i.e. we’ve set the fixed tariff artificially high so that it is never selected 
by the algorithm), as the site is already on a variable, Time-of-Use tariff.

e) We have used an export tariff that aligns to the rate GMCR uses in its site viability template.
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Site E – Generic Scenario Summary
(does not account for financing costs and cost/benefit split between site and GMCR)

• We estimate the site’s current PV array is reducing its energy costs by approx. £46k (44%) p.a., from £104k to £58k 
(after accounting for export earnings).  A larger array might reduce these costs further, e.g. adding another 100kWp 
of PV might take the savings to ~£57k (55%) p.a., which would be a reasonable investment.  However, the optimal 
size, in terms of minimising payback time, is probably smaller than the current array unless a good export tariff can 
be obtained.

• Adding a 100kWh battery would increase the saving to approx. £51k (49%) p.a.  This would represent a moderate 
ROI, giving payback on the investment after approx. 12 years.  The bulk of this benefit comes from increasing self-
consumption of energy generated by the PV array.  There are also small benefits from timeshifting consumption to 
off-peak and from actively trading the battery on energy and flex markets.
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Site E – System Sizing for Generic Scenario
(does not account for financing costs and cost/benefit split between site and GMCR)

These tables show the annual saving and 
payback time (in years) that the site might 
achieve from a PV plus battery system for a range 
of array and battery sizes.  (Note that they 
include the benefits of self-consumption and 
timeshifting but not active trading of the battery – 
these are explored on the next slide.)

This analysis suggests that the optimal return 
would be achieved from a relatively small PV 
array1 (smaller than is currently installed) with no 
battery.  Adding further PV or battery capacity 
yields additional savings but also lengthens the 
payback time.  

However, the change to the payback time is 
slight, so the return on over-sizing the PV and 
battery may well be competitive c.f. alternative 
investment options.  Thus, it may be worth 
investing in a battery.
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1 The generic model does not account for site-specific factors such as roof orientation: it calculates the peak generation the array needs to achieve.  It is then a separate exercise to design an 
array that can deliver this output given the site’s roof space, orientation and pitch, etc.  This array will need a higher rated capacity to achieve the recommended peak generation.
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Site E – Battery Sizing for Generic Scenario
(does not account for financing costs and cost/benefit split between site and GMCR)

These tables show the proportion of the annual 
saving that can be attributed to the battery, and 
the payback (in years) that this would yield for 
investing in the battery.

It can be seen that the optimum return is 
achieved for a 100kWh battery at the current PV 
array size.  Increasing the size of the array 
improves the return on the battery, but the 
optimum size remains 100kWh.  However, again 
the optimum is fairly broad, so there would be 
little lost if a common battery size were installed 
across several sites.  (This would potentially 
improve your ability to negotiate discounted 
pricing on the batteries and reduce maintenance 
overheads.)
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Site E – Battery Sizing for Generic Scenario
(does not account for financing costs and cost/benefit split between site and GMCR)

This chart again shows the value of adding a battery 
to the site’s current PV array, separating the marginal 
value of the battery out from the overall site value.

It can be seen that the optimal size for a battery on 
this site is about 75-100kWh, yielding an additional 
saving to the site’s energy costs of about £4k p.a. c.f. 
the current costs with the PV array.  This represents a 
payback of about 12 years, which is reasonable at 
current interest rates.  (But again, this is for a self-
funded scenario.  Returns diminish when financing 
costs and sharing of benefits between the site and 
GMCR are considered.)
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Site E – Energy Cost Savings for battery purchased with own funds
(does not account for financing costs and cost/benefit split between site and GMCR)

The bulk of the benefit from the PV+battery 
system comes from self-consumption of the 
energy generated by the PV array.  The principal 
benefit of the battery is to increase this self-
consumption by about £4k p.a.

That benefit is achieved at the cost of reducing 
the array’s earnings from exporting to the grid by 
about £1kp.a.  Savings from timeshifting 
consumption to off-peak periods and actively 
trading the battery more than compensate for 
this cost.
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Site E – Allocation of Benefits for GMCR-funded Battery
(does not account for financing costs)

The previous slides identified the “DIY” benefits 
of the battery, i.e. assuming that the battery is 
owned by the party incurring the energy costs.  In 
the case where GMCR owns the battery, these 
benefits will be split between it and the site.

These graphs show what this split might look like 
if GMCR captures 75% of the self-consumption 
and time-shifting benefit and 100% of the export 
and trading revenues.  The table below shows the 
payback GMCR might achieve from these 
returns: installing a 100kWh battery alongside 
the current array would pay back after about 17 
years.  Payback improves for larger array sizes, 
but is never especially attractive.
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Energy Cost with PV only Increase due to battery Decrease due to battery Final Cost
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Site E – Carbon Savings

• We estimate that the battery yields an additional carbon saving of approx. 2 tCO2e p.a., primarily by time-shifting 
the site’s consumption to times when grid carbon intensity is lower.

• Note that these calculations are highly dependent on assumptions about grid carbon intensity and how the benefits 
of the PV array are accounted for.  GMCR’s site viability model uses alternative assumptions.

• The calculations also do not account for the embedded carbon within the battery.  These are dependent on the 
manufacturing process, shipping, etc.
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Site E – Site Viability
(         GM  ’       v  b                            ,                       b                      .)

• We have updated GMCR’s site viability template to include 3 options – PV only, PV + Battery, and Battery Alone (i.e. as an 
upgrade to existing PV).  Inserting the generic model’s outputs (for battery size and costs, and the self-consumption and energy 
timeshifting benefits it could deliver) for Site E yields the above results.  These now incorporate GMCR’s financing and 
administrative costs, assumptions about energy prices and carbon intensity, etc.

• Investing in a battery is clearly not viable, even though there are some additional carbon & bill savings for the site.  Battery 
prices would need to reduce significantly, and/or returns would need to increase significantly, before investing in a battery for 
this site is viable.

21/1/2025
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Site E – Energy usage patterns

We have not analysed the average daily usage patterns for this site, as the data for much of the year has been 
generated by averaging across the other sites so this analysis will tell us little new.  (The patterns are available in the 
detailed spreadsheet for the site.)

21/1/2025 66



Our modelling for the sites goes through 4 stages:
1) Enter site consumption and generation data into our PV & Battery model
2) Set up initial estimate for PV and battery configuration, alongside other parameters (tariffs, etc)
3) Use model sensitivities to iterate and refine the configuration
4) Transfer parameters to GMCR’s Site Viability template to calculate expected returns

The next few slides outline each of these stages.

Methodology for further modelling
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This stage tends to entail the most work, as data availability and formatting varies widely.  However, the quality of the final estimates is 
strongly driven by the quality of the input site data: the amount of self-consumption and time-shifting a battery can achieve is 
determined by the site’s generation and consumption patterns.

Our PV & Battery model takes generation and consumption data at hourly or better granularity and creates a “generic year” of hourly 
generation and consumption.  It does this by calculating the site’s average hourly consumption for each day of the week and month of 
the year by averaging across several years of data.  It then generates a generic consumption profile for the analysis year.  Likewise, it 
calculates hourly PV generation for each month of the year, breaks it down by quartiles to account for weather variation, then builds a 
generic annual generation profile for the site.  Both profiles, consumption and generation, are then normalised against the site’s typical 
(or expected) total annual consumption/generation.

Five spreadsheet tabs are relevant to this process:
1) PV Generation Data:  Input generation data for the site.  Should be at hourly or better granularity, ideally covering several years.
2) PV Profiles:  This gives average PV generation by hour-of-day and month-of-year, broken down by quartiles.  It is derived from the 

first tab.  If no site generation data is available, then a generic profile calculated from another site or generic solar irradiance data 
could be inserted in its place (provided the exact format of this tab is retained).

3) Consumption Data:  Input consumption data for the site.  Again, should be at hourly or better granularity and cover several years.
4) Consumption Profiles:  Average hourly energy consumption by weekday versus weekend, and by month of year.  As with the PV 

Profiles, this is derived from the input consumption data.  It can also be substituted with a generic profile, e.g. from Elexon’s 
standard settlement class profiles, if site-specific data is not available.  (This will mean that the resulting self-consumption and 
time-shifting estimates can only be broad estimates.  This is a bigger issue for consumption than generation, as consumption 
patterns are more likely to vary significantly between sites.)

5) Annual Energy Model:  Columns G & J are derived from the PV Profiles and Consumption Profiles.  These are then used to calculate 
the energy flows between the site, PV array, battery and grid, and hence self-consumption and time-shifting values.

1) Site consumption and generation data  (1 of 2)
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The following process is used to enter site generation and consumption data:
a) Generation data:  Create a spreadsheet with raw data in two columns – date/time and energy consumption – as per columns A & B of the PV Generation 

Data tab.  Copy-and-paste this raw data over the top of the data in columns A & B of this tab, starting at row 6.  If there is further data from the current 
spreadsheet beyond the end of this input data, delete it.  Or if the input data goes beyond the end of the data currently in the spreadsheet, fill columns C 
through G down to match this data.

b) Normalised generation:  Adjust the formulas in cells B2, B3, B4, B5, C2 and C5 to cover the full extent of the input data.  The spreadsheet will then 
normalise the generation data to 1KW (so the Annual Energy Model can easily normalise it to match the size of the PV array being modelled).

c) Consumption data:  Similarly to the generation data, create a spreadsheet with raw data in two columns, date/time and energy consumption.  Copy-
and-paste this over the top of columns A & B of the Consumption Data tab, starting at row 3.  Adjust the rows at the end of the data to match the input 
data, as for the generation data.

d) Normalised consumption:  Adjust the formula in cell B2 to cover the full extent of the data.  This will then be used to normalise the data in the 
Consumption Profile tab, and hence in the Annual Energy Model.

The most likely issues with this process are:
1) Date formats:  Data imported from US sites via CSV files may have a different format to the UK formats the spreadsheet uses.  If this is the case, you may 

need to adjust the data format.
2) Lack of data:  If you don’t have a full year’s generation data for the site, you can probably use data from another nearby site without too much loss of 

accuracy, as PV generation is driven mostly by weather.  If that isn’t available, then you could use a more distant site and probably still retain reasonable 
accuracy.  In extremis, you could use generic solar irradiance data, but this will lose the effect of weather variations – the results will probably still be OK, 
but the degree of confidence will go down somewhat.
Lack of consumption data is a bigger issue.  Half hourly data from a smart meter is ideal.  If that’s not available, the best fallback is probably to copy data 
from another site with similar consumption patterns.  However, the calculations of self-consumption and time-shifting, and hence of the returns on a 
battery, can only be provisional in this case.  In the worst case, standard Elexon settlement profiles could be inserted into the Consumption Profiles tab.

The calculations in the model can always only be estimates, as consumption patterns and market conditions change over time, so any 
forward-looking model is subject to significant uncertainty.  Uncertainty in the input data just adds to this.

1) Site consumption and generation data  (2 of 2)
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The PV & Battery model uses the algorithm outlined earlier in this deck (slide 7) to calculate the site’s energy 
costs under the 5 scenarios outlined earlier (slide 6):

1) Base energy costs:  The site’s energy costs before installing PV or battery.
2) PV only:  Energy costs with a solar array but no battery.
3) Battery for self-consumption:  A battery is installed alongside the PV array, but is used only to 

maximise self-consumption.
4) Battery for self-consumption and timeshifting:  The battery is also now used for time-shifting also.  

The site needs a time-of-use tariff for this to add any value.
5) Actively traded battery:  The battery is also used to trade actively on energy and flexibility markets.

These calculations are driven by the following parameters, which can be entered from the Inputs & Outputs tab 
of the spreadsheet:

• Annual Consumption:  Expected total annual consumption for the site (kWh).  This is generally 
available for most sites (e.g. from bills). It’s used to normalise the input consumption data.

• PV Capacity:  Size of the PV array (kWp).  If there isn’t currently an array / the goal is to determine what 
size array to install, enter an initial guess and then iterate and refine as outlined in the next section.

• Battery Capacity:  Capacity of the battery (kWh).  Again, enter an initial estimate and iterate.
• Reserved Battery headroom:  The algorithm reserves some battery capacity to cover forecasting 

errors for the site’s generation and consumption.  This also creates an allowance to account for battery 
degradation over time.  The starting value, 10%, is going to be good enough for most cases.

• Inverter:  Size of the inverter (kW).  The outputs usually aren’t especially sensitive to this.  Entering a 
value about half that of the battery capacity should suffice for most cases.

2) Initial configuration and other parameters (tariffs, etc)  (1 of 2)
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Input parameters (continued):
• Flat tariff:  Price per kWh for energy consumption, where a flat tariff is offered.
• Peak tariff:  Price per kWh for energy consumed at peak times, where a 2-tier time-of use tariff is offered.
• Off-Peak Tariff:  Price per kWh for energy consumed at off-peak times.
• Off-Peak Hours:  List of hours that are considered off-peak for tariff purposes.  Entered as a list of 

integers – midnight to 1am is 0; 1am-2am is 1; etc.  (Off-peak will typically be contiguous hours overnight, 
as for Economy-7 tariffs, but this format allows for several off-peak periods per day, etc.)

• Export Tariff:  Payment received per kWh for energy exported to the grid.
• PV Price:  This gives a base price and cost per kWp for the PV array.  If you have data for this, then you 

can override these parameters here.
• Battery Price:  Base price and cost per kWh for the battery.  Note that the base price is linked to the size 

of the inverter.  Again, if you have specific data, enter it here.  Otherwise, the starting numbers will 
probably suffice.  (PV Price and Battery Price can be refined in the Site Viability template, and that’s 
where final calculations of returns should be made, ideally based on quoted figures from installers / 
OEMs.  The numbers here will generally be good enough to run sensitivities on the payback periods and 
hence identify a PV and battery configuration to use for the site.)

• Benefits Allocation:  The percent of the benefits of self-consumption, export, time-shifting and active 
trading respectively that is retained by GMCR to cover the costs of installing and operating the system.

• Carbon Intensity:  Grid carbon intensity, used to calculate the carbon savings made by the system.  Data 
for July 2023 – June 2024, taken from the ESO’s website, have been entered and should be good enough 
for most purposes.  Again, these will be overridden by calculations in the Site Viability template.

2) Initial configuration and other parameters (tariffs, etc)  (2 of 2)
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The model does not attempt to automatically configure the PV and Battery sizes.  It relies on you to enter initial values.  It then 
calculates the savings this configuration creates and undertakes a sensitivity analysis either side of these values.  This allows you to 
enter new starting values and broad, as necessary.  (We’ve found that 1 or 2 iterations generally suffice.)

Starting values for the PV size will be driven by the site’s annual consumption (and by what is physically possible on the site).  The 
anticipated annual generation from the array should probably be matched roughly to the site’s annual consumption, as a decent 
starting point.  Matching the capacity of the battery (kWh) to the peak generation of the array (kWp) is then probably a good starting point 
for the battery size.  I’d then set the inverter size (kW) at roughly half the battery capacity (kWh).

Sensitivity calculations are then driven by the values broad, cells H16 to H23 (for PV array size) and I25 to I33 (for battery size).  These 
should be set either side of the starting values for the configuration.  These then drive the following sensitivity calculations:

• Payback versus PV capacity, for the starting battery size: Graph across cells R11 to Q24.  This gives a good feel for the ”sweet spot” on PV size.
• Payback versus battery capacity, for the starting PV size: Graph across cells R25 to Q38.  Gives a feel for the “sweet spot” on battery size.
• Full payback table by PV and battery size:  Table in cells H111 to Q120.  Drills into how PV and battery size interact.
• Battery payback by PV and battery size:  The above bullets show the payback on the full system (PV + Battery).  The table in cells H136 to Q145 

separates out the payback for the battery alone, to help determine whether it’s worth adding a battery to the PV.

These graphs and tables can be used to set new starting values and sensitivities as necessary.  Aa above, 1-2 iterations generally 
suffice.  (The optimal points tend to be fairly broad, and the calculations are necessarily only estimates, given their dependency on 
forward energy prices and suchlike, so there isn’t a lot to gain by trying to tune too finely.  In any event, there is probably more to gain by 
using a standard configuration across multiple sites, e.g. in terms of negotiating leverage with OEMs and simplifying maintenance, than 
by trying to fine tune to each site.)

Note that the sensitivity analysis is time consuming – it needs to rerun the Annual Energy Model for each cell in the sensitivity tables.  
This can take 10 mins or so on a reasonably powerful laptop.  The spreadsheet calculation parameter (under Calculation Options on the 
Formulas tab) is set to “Automatic Except for Data Tables” so that you only run these when you need them.  This means that you need to 
select the Calculate Now button on the Formulas tab when you want to recalculate the sensitivities.  (Excel also recalculates when you 
save.  That’s why the spreadsheet is set to read-only be default, so you don’t incur this delay unless you really want it.)

3) Using sensitivities to iterate and refine
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Once a preferred PV and battery configuration has been determined, key parameters can be 
transferred to GMCR’s Site Viability template to calculate returns according to its standard model.

The relevant parameters are in the Outputs to Viability Template tab:
• Battery Size:  The chosen battery size (kWh), resulting from the sensitivity analysis and iteration process of step (3).
• Inverter Size:  The chosen inverter size (kW).
• Estimate battery cost:  Estimated cost of the selected battery + inverter configuration (including installation costs).  The 

spreadsheet gives an estimate based on generic cost parameters.  If specific quotes / estimates are available from OEMs or 
installers, then these should be used in the Site Viability template instead of the estimates here.

• Increased Self-Consumption:  Estimated annual increase to self-consumption from the site’s PV array (kWh).  We give an absolute 
figure rather than %, as this directly drives the value calculations.  The Site Viability template uses this figure to determine how much 
additional energy GMCR can sell to the site via its standard charging model.

• Shift to Off-Peak tariff:  Estimated annual amount of consumption that the battery can shift from peak to off-peak hours (kWh).
• Charge for timeshifting:  The charge (p/kWh) that GMCR makes to the site for enabling energy to be shifted to cheaper times.  This is 

calculated as a percentage (as entered in the Benefits Allocation inputs) of the difference between the peak and off-peak tariff.
• Benefit of timeshifting:  The benefit the site gains from shifting consumption to off-peak hours (p/kWh).  This is the remainder of the 

difference between the peak and off-peak tariff.
• Trading revenue:  Estimate additional revenue (£ p.a.) that can be gained from actively trading the battery on markets such as NESO 

Demand Flexibility Service and Balancing Mechanism when it is not being used to optimise self-consumption or timeshift 
consumption to off-peak hours.

These can be copy-and-pasted from cells C3-C10 into the relevant cells (P3-P10) in the viability template.

4) Transfer parameters to Site Viability template
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Aggregator / VPP operator - to take the batteries to flex markets, GMCR will need to partner with an aggregator of some sort.  For the 
simplest markets (DSO flex markets, possibly DFS although it’s changing), it could conceivably do this itself, but to get maximum value 
from the various markets that have developed in UK, it’ll need to work with a specialist.  This partner will also bring the necessary 
technical platform.  (GMCR might be able to work with open-source platforms that parties like Carbon Co-op have developed, but this 
will require skills and entail costs to run the platform.  Again, the best option is most likely going to be to work with a partner.)

Technical requirements - the site systems will need to integrate with the aggregation platform.  There has been a lot of discussion of 
interoperability standards for this (e.g. PAS 1878/1879 developed by DESNZ; project Mercury sponsored by Octopus), but none of these 
is yet widely adopted.  So, the requirement is either to select aggregator and battery systems in a linked pair of decisions, requiring that 
the preferred aggregator will support the batteries and vice versa, or to select either an aggregator or battery supplier who is prepared to 
underwrite the technical work needed to integrate batteries and platform.

Administrative requirements - accessing flex markets entails registering with each flex buyer, demonstrating creditworthiness, 
assigning MPANs to flex units, tendering / bidding into auctions for flexibility, declaring availability, etc.  One advantage of partnering 
with an aggregator is that they will manage this, across all the markets you are accessing.  Note that the requirements are different for 
each market, and still evolving, so this can be a substantial task in its own right.

5) Technical requirements to enable trading
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5) Technical requirements to enable trading

Commercial/Legal requirements - Flex buyers (e.g. DSOs, NESO) will probably write a framework agreement with each aggregator, then a 
schedule for each specific service for which they win a tender; or they might write a separate contract for each tender.  This contract will define 
pricing, penalties for non-delivery, indemnities, etc.  The aggregator will then pass these terms through to the flex providers from which it 
constructs its portfolio for any tender.  The original terms from the flex buyer may not be suitable for domestic consumers (although the HomeFlex 
project is working on this), so the aggregator may need to adapt them to make them consumer-friendly.  They’ll also probably take on some of the 
portfolio risk (for non-delivery, indemnities, etc) themselves.  There is no real standard for this, although the HomeFlex terms may eventually pass 
through in some way. In selecting an aggregator, you need to pay attention their commercial terms as well as their technical ability and market 
expertise.

NB there’s scope for a community organisation (CIC, co-op, etc) to mediate between consumers and the aggregator.  In that case, the contractual 
chain will be similar to flex buyer -> aggregator -> community org -> consumer, with each party taking on terms and risk it can accommodate. Small 
businesses like GMCR and schools aren’t consumers, so don’t enjoy the same protections, but for this discussion, it’s advisable to see them as 
such.

NB this may change if aggregators become licensed entities, as below.  (This is another reason GMCR may want to look for a partner - even if the 
licensing regime is ‘light touch’ by Ofgem’s standards, it will create more overheads.)  The contractual chain will probably remain the same, but the 
terms may change… 

(Note also that GMCR will need a contract with the site to cover arrangements for it to install a battery on their land, import and pay for energy from 
the system, gain access for maintenance, etc.)

Regulatory requirements — the regulatory requirements for flex markets are currently very light.  The complexities are all currently technical, 
commercial, market and administrative.  There has been a move to bring in licensing for aggregators and this was re-affirmed in last week’s 
CP2030 Action Plan from the government.  The main objective here is to ensure that consumers are adequately protected.  Again, this is something  
that is advisable to leave for the aggregators.

In selecting an aggregator, it is advisable to look for one that has expressed support for HomeFlex, as regulation will probably be influenced by that, 
or its parent FlexAssure.  (FlexAssure is for C&I customers; HomeFlex extends it for domestic ones.  FlexAssure was set up by ADE based on its 
Heat Trust model for distract heating providers, so it has a decent track record of bulding self-assurance schemes for sectors before they get 
pulled into Ofgem’s sphere.)  Note that “expressed support” is a weak requirement — FlexAssure has a degree of audit built in (but it’s still really 
getting that ramped up in practice); HomeFlex isn’t yet that solid.  So, there won’t be any real weight behind this expression. 75



6) Legislation and Health & Safety Requirements for Installing Battery Storage on 
School Premises

Key Legislation and Standards

1. Health and Safety at Work Act 1974 (UK): This act places a duty on schools to ensure the safety of anyone on their premises, including the 
safe installation and maintenance of battery storage systems.

2. Electricity at Work Regulations 1989: These regulations require that electrical installations are maintained to prevent danger. 

3. The Control of Major Accident Hazards (COMAH) Regulations 2015: Depending on the size of the battery storage system, schools may 
need to comply with COMAH regulations to manage risks associated with hazardous substances.

4. Building Regulations: 

Part B (Fire Safety): Fire safety measures must address risks related to battery systems, including fire suppression systems and safe positioning 
of batteries. (Many battery casings have built-in fire suppression systems)

Part P (Electrical Safety): Electrical installations must be designed and tested by qualified professionals.
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6) Legislation and Health & Safety Requirements for Installing Battery Storage on 
School Premises

Key Legislation and Standards

5. Battery-Specific Standards and Guidelines

BS EN IEC 62485-2:2018 (Safety Requirements for Secondary Batteries and Battery Installations)
Provides safety standards for battery systems, including ventilation, fire suppression, and operational safety.

BS 7671 (IET Wiring Regulations)
Governs electrical safety for battery storage installations Fire Safety Regulations: Fire safety must be considered, with 
guidance provided by the Fire Safety Risk Assessment for Educational Premises.

6. Fire and Building Safety

Fire Safety Order 2005
Schools must conduct a fire risk assessment and ensure that battery systems are included in fire safety plans, considering 
storage location and emergency response protocols.
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6) Legislation and Health & Safety Requirements for Installing Battery Storage on 
School Premises
Technical and Safety Considerations
1. Ingress Protection (IP) Ratings:

1. IP55: Protected against limited dust ingress and water jets from any direction.
2. IP65: Fully protected against dust ingress and low-pressure water jets from any direction. These ratings determine the suitability of battery enclosures in various 

environments. For outdoor installations, an IP65 rating is typically recommended to provide adequate protection against the elements.

2. Location:
1. Indoor Storage: Batteries can be stored inside provided there is proper ventilation, and the area is free from flammable materials. Compliance with specific 

room designations, fire safety measures, and ventilation is required to manage potential hazards such as heat buildup or gas emissions.
2. Outdoor Storage: Outdoor storage is often preferred for large battery systems to mitigate risks associated with heat and flammable gases. IP65-rated 

enclosures are recommended to protect the batteries from weather conditions. Battery performance is reduced in colder temperatures, and some may not 
fuction in sub-zero environments. If the battery is being installed outside, consider an installation with a built-in heating system. 

3. Playground Areas: Installing battery storage in playgrounds is generally discouraged unless securely enclosed and placed in areas where students cannot 
access them, ensuring compliance with child safety standards.

4. Car Parks: Car parks can be suitable locations for battery storage, provided that the installation is secure, protected from vehicle collisions, and compliant with 
fire safety and IP ratings for outdoor environments.

3. Safety Measures:
1. Signage: Proper signage indicating high voltage and safety hazards should be placed around the battery storage area.
2. Emergency Procedures: Schools must have clear emergency procedures, including fire response plans, for incidents involving battery storage systems.
3. Maintenance: Regular maintenance and inspection are required to ensure the system operates safely and efficiently. Installers may offer monitoring and 

maintenance services as part of their contract. 
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6) Legislation and Health & Safety Requirements for Installing Battery Storage on 
School Premises

Other practical considerations

• Noise and Disruption: Systems must comply with noise limits and avoid disrupting school activities.

• Emergency Planning: Procedures should cover battery failure, chemical leaks, or fire, with regular staff training.

• Insurance Requirements: Schools should consult their insurers to ensure coverage for new installations.
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Battery Viability Assessment

Thank You

Graham Oakes – graham@grahamoakes.co.uk
Charlie Baker – charlie@red.coop

Ellen-Nesta Stout – e.stout@eva.house
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