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1 EXECUTIVE SUMMARY 

This project was initiated in order to provide real data to support the development of profiles for the P81 non-half 

hourly settlements of exports process.  P81 allows the owners of microgenerators to sell their exports to Suppliers on 

the basis on a single quarterly export meter read.  In order to sell on this power, the Suppliers have to know its half 

hourly output profile, as this is the basis on which it is priced.  This is achieved by using Standard Settlement 

Configurations (SSCs) that indicate an assumed export profile.  When P81 was set up there was limited real data 

available to define these SSCs.  This project has collected real data for 133 sites selected from PV, wind, microCHP and 

one hydro site over across a period of two years.   

The report analyses the real performance of the different types of generators and finds that, on average, all units 

produce just under 10% of the output that could be achieved by running at full output all year.  Some sites show levels 

of around 14% which might represent a target for well located sites.   

The data indicates a high level of diversity in the generation output of both microCHP and wind generators.  Although 

the individual generators spend much of the time idle, the combined output of the units is at zero for only 5.6% of the 

year for microCHP and 3.5% for wind.   This figure falls to 0.27% for microCHP during January alone.  This indicates that 

large numbers of the generators can be treated as a single generator with an output of around 10%-20% of the total 

combined output of all of the units. 

For all of the sites it has been found that the proportion of export relative to power generated is relatively high, 

ranging from 47% for wind to 31% for PV and microCHP.   This will have significant impact on customers who do not 

have export deals and will adversely affect any payback on their systems.  

A companion report by EA Technology (Ref i
)
 indicates that the P81 profile process results in moderate errors in valuing 

the exports compared to the value based on half hourly metering.  The fundamental issue for export reward remains 

the low value of exports compared to the high cost of servicing the payments.  It is concluded that the errors in P81 are 

not large enough to justify a move to HH metering at present.  P81 remains the most cost effective process available 

within current market rules.    

It follows that any improvement over P81 must involve a change to market rules.  The most obvious option is to 

combine the processes related making payments to customers for export and ROCs.  This would require changes to the 

current market rules and governance rules but would allow the cost of making these payments to be reduced, leaving 

Suppliers with more cash to return to customers.    

Current developments in smart metering should, in the near future, allow transfer of data from generation meters to 

import/export meter, thus bringing together the data and making its collection and processing much simpler.   

It is recommended that: 

1. Elexon should consider the current SSCs used for the P81 process and make revisions as appropriate. 

2. Current development of smart metering specifications should allow for the connection of a generation meter 

to the import/export meter to support a combined export/ROC reward process. 

3. Further analysis should be carried out on diversity effects of microCHP and wind generators.  The data set 

obtained by this project could support a more extensive analysis. 

4. The correlation between weather forecast data and actual outputs should be examined if appropriate forecast 

data can be obtained.  This should look at the accuracy of day ahead forecasts that might allow customer 

demand profiles to be modified in advance of generator outputs. 
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5. The data set obtained contains a wealth of information on the operation of microgenerators.  A number of 

further analyses could be carried out that were outside the scope of this project.  In particular, identifying the 

performance of systems comprising different types of microgenerators can be examined.  Also the 5 minute 

resolution data can be reviewed to examine the behaviour of units not shown at a 30 minute resolution.  

2 INTRODUCTION 

This report sets out the findings of the Project K/EL/00312/00/00 Metering and Monitoring of Domestic Embedded 

Generation that has been carried out by BEAMA Limited.  The project has been part funded by the Technology Strategy 

Board.   The project was intended to provide data on all forms of microgenerators so that Elexon could review the 

standard settlement configurations that are currently used in the P81 non half hourly (NHH) export settlement process.  

At the same time it was intended to use the data obtained to examine the issue of export reward and to cast light on 

the actual performance of microgenerators.   

The project commenced in December 2003 and included data collection from sites between December 2004 and May 

2007.  The project involved a number of participants; EDF Customer Field Services who installed the meters, EDF, Eon, 

Good Energy, npower, who provided sites and EA Technology who shared in the data analysis.  Elexon, the Energy 

Savings Trust and OFGEM were represented on the project steering board.  Finally, considerable assistance was 

received from Elster Meters who supplied metering equipment, data collection software and provided technical 

support.  

Meters were installed at customer sites that monitored the import/export and generation.  These were connected by 

GSM modems that allowed 5 minute resolution profile data to be downloaded for each of these power flows and 

stored in a data base at BEAMA Limited.  It is this data that is analysed in this report. 

A series of linked reports are being produced regarding the project: 

1. K/EL/00312/00/00 Metering and Monitoring of Domestic Embedded Generation, Part I ς Data Collection and 

Operational Experience 

2. K/EL/00312/00/00 Metering and Monitoring of Domestic Embedded Generation, Part II ς Data Analysis (this 

report) 

3. Impact of Profiles on Settlement Costs, EA Technology, Linda Hull, Rob Green and Bingning Dai
i
 

Elexon will also publish its conclusions on the project outcomes in due course.  

3 OBJECTIVE OF PROJECT 

In September 2003 Elexon introduced P81, a new procedure for dealing with power exported by small generators 

(initially up to 16A/phase, later increased to a maximum of 30kW nominal capacity on the site).   This relieved the 

owners of such generators from a previous requirement to settle all exports with half hourly metering.  Under P81, the 

exported power was brought within the non-half hourly metering arrangements so that it only had to be metered via a 

single register on a non-half hourly meter.  As any Supplier purchasing the exported power would be required to trade 

it on against its half hourly value, Elexon introduced a series of Standard Settlement Configurations (SSCs) that could 

be used to indicate when the power export occurred.   

Elexon used the best generation data available to it to determine the SSCs but availability of such data was limited.  

Any error in the SSCs results in under or overpayment of the owners of the generators and hence it was important to 

ensure their accuracy.  It also causes errors in the charges and payments to Suppliers.  To this end it was agreed that 

this project would be carried out in order to provide far greater quantities of data that Elexon could use to check and, if 

appropriate, revise the SSCs.     
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The general issue of export reward for embedded generators was, and continues to be, a major issue.  It is normal 

practice to connect embedded generators in parallel with the mains supply to the house.  Because the export value of 

the power is less than the cost of imported electricity it makes economic sense to use as much as possible within the 

home.  From this it follows that it is normal practice to connect generators to the house side of the import meter.       

 This means that the output from the generator will be used within the property, and, if the house consumption 

exceeds the output from the generator, the balance can be drawn from the low voltage network.  The corollary of this 

is that, when the output of the generator exceeds the house consumption, the surplus will simply spill onto the low 

voltage network.  A major benefit of this is that it means that the manufacturer of the generator does not have to 

worry about balancing the output from the generator with the demand of the property.  It also means that the low 

voltage network can be used to provide voltage control.  The major downside is that, unless the customer has made a 

deal with a Supplier to purchase their export, then the power that is exported has no value and is simply lost, even 

though the customer has paid to generate it. 

This situation is highly unsatisfactory to the micro generators who feel that the power is simply exported to the 

neighboring property who pay the full price for the power that has just been provided free of charge by the 

microgenerator.  In practice the situation is not as simple as this, which has been explained in previous studies (Ilex
ii
).  

The value to the Supplier is reduced by the Distribution Use of System charges (DUOS) and, unless it is metered, it is 

shared between all Suppliers active in the area according to their share of the market. 

Thus the value of the exported power is intrinsically worth less to the Supplier than they charge for the import power.  

On top of this is the cost to them of metering the power and processing the data and making the payment to the 

customer.  Suppliers have claimed that these costs leave little for them to offer the customer in return for the purchase 

of the exported power.   This issue has been examined in considerable detail in a number of reports (Jade Energy
iii
) and 

a series of recommendations made.   

 As well as providing better data for Elexon, the project intended to address a number of issues related to export 

reward: 

¶ To quantify the extent of export from embedded generators 

¶ To examine the value of the exported power calculated according to a number of different approaches (dealt 

with in the EAT report) 

¶ To examine the impact of export from multiple generators on the low voltage network 

¶ To make recommendations on how export reward can be dealt with 

 These issues are dealt with in turn below for PV, Wind and microCHP.  First, however, the data set being used is 

explained and the various analyses that have been carried out explained.  

4 REVIEW OF DATA SET 

A total of 88 sites were used in the analysis and details of these are shown in Appendix A.  For all of the sites one 

calendar year of 30 minute data has been used (June 2006 ς May 2007).   Data from a total of 133 sites was gathered 

during the project but the other sites were not suitable for this analysis as their data did not cover the same annual 

period as the sites used or were missing periods of data between June 2006 and May 2007. 

For each site the generation, import and export were measured.  From these the site consumption was calculated from 

the equation:  

╬▫▪▼◊□▬◄░▫▪ =  ░□▬▫►◄ +  ▌▄▪▄►╪◄░▫▪ ɀ ▄●▬▫►◄      Equation 1 
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For a few sites one of either import or export was unobtainable (usually because the locations of the import and 

generation meters were too far apart) and for these sites the consumption could not be calculated.  Such sites have 

simply been omitted from the graphs where appropriate.   

To allow the data sets to be compared the sites have been divided into the following groups: 

Site Group Comments 

Photo voltaic (PV) 31 sites of around 1kW capacity 

Large Wind 4 sites, each of 20kW capacity located in Northern Ireland. 

Small Wind 9 sites, varying from 2.5 ς 5 kW capacity, located in Northern Ireland, the Midlands 

and South East England.  These have been dealt with separately from the large wind 

sites because of a concern that their behavior might be intrinsically different to larger 

turbines and also because their larger output would skew the analysis. 

Hydro 1 site (this site experienced extended difficulties with GSM communications, resulting 

in there only being reliable register data available for analysis).  This site could not be 

statistically valid but was included simply to give some understanding of the operation 

al profile of hydro sites. 

Carbon Trust DCHP 8 sites with 1kW WhisperGen microCHP units.  The data for these sites was provided 

by the Carbon Trust under an exchange agreement with this project.  The data came 

from the Carbon ¢ǊǳǎǘΩǎ {Ƴŀƭƭ Scale CHP Pilot Field Trial programme.  These sites were 

not fitted with heat stores. 

Lovell DCHP 35 sites with 1kW WhisperGen microCHP units.  These were all installed in LovellΩǎ 

building development in Manchester.  These sites were fitted with heat stores. 

Total Sites 88 sites 

Table 4-1 Site Summary 

It is important to understand the background to the site selection process.  The PV and wind sites were recruited via 

their Supplier or direct by BEAMA via industry interest groups.  In subsequent contacts and interviews it was clear that 

most of these customers were highly motivated by energy issues and had made a major investment in their PV or wind 

system.  As a consequence, their electricity consumption was probably lower than normal for the population.  This 

skews the sample compared to national averages but is probably characteristic of this particular group.  It should also 

be noted that all of the wind and PV sites were in operation prior to the installation of the meters so they were, as near 

ŀǎ ǇƻǎǎƛōƭŜΣ ΨǊŜŀƭΩ ǎƛǘŜǎΦ 

The Lovell microCHP units were fitted to the properties as new and customers had much less involvement in the 

installation of the units.  It is likely that these customers were more representative of the general population.     
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This study has not examined the particular conditions at sites because the objective was to obtain representative data 

of actual performance; it was not necessary to explain the performance, rather the objective was simply to record the 

output from a sample of sites.  In the course of the project information was obtained regarding the individual sites and 

this could be used for further analysis but this was beyond the scope of this project.   

5 DATA ANALYSIS 

This section of the report deals with the various analyses that have been carried out.  Because the report is comprised 

of a series of identical analyses carried out on the different generation technologies, it was considered that the 

readability of the report would be improved if this section was presented separately from the presentation of the data.  

Where the analysis for a particular technology has been carried out differently to the method explained here, this has 

been made clear in the text.  

5.1 Explanation of Graphs 

5.1.1 SITE ANNUAL OUTPUT 

For each site the register data from the meter was used to calculate the annual value for each measure.  This has been 

plotted for generation and export. The use of the register data is more reliable than the profile data as it is insensitive 

to any missing data.  The meter automatically records the values of every register once a quarter.  This data is held in 

the meter for a prolonged period and can be downloaded whenever the meter is being communicated with.  This is 

much more reliable than the profile data as the meter can only hold 2 weeks of 5 minute resolution data.  This meant 

that, if the meter could not be communicated with within two weeks, then some of the profile data would be lost, 

making any annual values based on the profiles less reliable than the register data.  In practice, such occurrences were 

rare.          

5.1.2 SITE ANNUAL CAPACITY FACTOR 

For each site the annual capacity factor was calculated from the equation: 

ὃὲὲόὥὰ ὅὥὴὥὧὭὸώ Ὂὥὧὸέὶ =  (ὃὲὲόὥὰ ὋὩὲὩὶὥὸὭέὲ)/ (ὟὲὭὸ ὲέάὭὲὥὰ ὧὥὴὥὧὭὸώ ×  24 ×  365)  Equation 2   

The annual capacity factor gives an indication of the effectiveness of the generator and allows different sized 

generators to be compared.  Clearly, no embedded generator can achieve 100%, as they would have to operate 

continuously at maximum output for the whole year.  Annual capacity factor, however, is a useful guide to how much 

output might be expected from a given size of generator.   

5.1.3 GENERATION / CONSUMPTION 

For each site the annual generation value was divided by the annual consumption based on the meter register data.  

This gives an indication of the siteΩs self sufficiency.  It should be noted that this does not test whether the generation 

and consumption occurred at the same time; it is possible for these to occur out of phase.  This would result in high 

levels of export and equivalent import as the LV grid is used as an electrical store to balance the generation and 

consumption.   

5.1.4 EXPORT / GENERATION 

For each site the annual export was divided by the annual generation based on the meter register data.  This figure 

gives an indication of how much of tƘŜ ƎŜƴŜǊŀǘƻǊΩǎ ƻǳǘǇǳǘ ǿŀǎ ǳǎŜŘ ǿƛǘƘƛƴ ǘƘŜ ǎƛǘŜ ŀƴŘ Ƙƻǿ ƳǳŎƘ ǎǇƛƭƭŜŘ ƻƴǘƻ ǘƘŜ [± 

network.  The higher the level of the export / generation, then the less value the customer is receiving from their 
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generator.  The precise level of the disadvantage depends on the deal the customer has with the Supplier for their 

exports.  The level of exports tends to depend on the match between the generator output profile and the site 

consumption profile.   

5.1.5 PROFILES  

For each of the technology groups the average profile was calculated for each month.  A separate profile was 

calculated for weekdays and weekends according to the equation: 

ừ
Ử
Ừ

Ử
ứВ ὬὥὰὪ Ὤέόὶ έόὸὴόὸ00:30 ὲϳ
Ὠὥώ ὲ
Ὠὥώ 1

ể
ể

В ὬὥὰὪ Ὤέόὶ έόὸὴόὸ24:00 ὲϳ
Ὠὥώ ὲ
Ὠὥώ 1

         Equation 3 

Where n equals the number of days for each month, sub-divided into week days and weekends. 

5.1.6 ANNUAL AVERAGE MONTHLY OUTPUT 

For each technology group the 48 half hour daily average values were summed to give a single daily value representing 

the total average output for that month.  This was done for generation and export and weekdays and weekends.  

These values were plotted across all 12 months of the year.  These graphs show the pattern of output levels 

throughout the year, for example, PV output is shown to peak in the summer, as would be expected. 

5.1.7 CUMULATIVE UNIT OUTPUT AT VARIOUS POWER OUTPUT LEVELS   

It was desired to investigate how much of the output from the generator was produced at different output levels.  This 

is important for two reasons: 

¶ Network operators need to understand the contribution of individual generators on the system, their 

generation and export levels are important in this. 

¶ Previous data analysis during the project had shown higher levels of export than had been expected, given the 

proportion of generation and consumption.  An explanation had been suggested for this was that, for wind 

and microCHP generators, when they operated they tended to produce a high level of output, which tended 

to exceed the immediate consumption level and, hence, result in power being exported.  

To study this the entire annual half hour data set for each site was used.  The output for each site (generation and 

export) was sorted between 10 levels, representing 10% - 100% steps of the nominal output of that generator.  For 

example, for a 1kW generator, the maximum output during a 30 minute period would be 500Wh.  So for such a site, 

ƻǳǘǇǳǘǎ ƭŜǎǎ ǘƘŀƴ рл²ƘΣ млл²ƘΣ ΧΦΣ рлл²Ƙ ǿŜǊŜ ŎŀƭŎǳƭŀǘŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ȅŜŀǊΦ  This gave 10 values for each 

generator, from output occurring below 10% up to output occurring below 100% (which is also equal to the total 

annual output).  Following this the output within a specific level could be calculated simply by subtracted the output at 

the level below.  

This process was also carried out on the time domain; instead of the output at each level, the time spent at each level 

was calculated, instead of the output.  For this analysis an extra step was added at 0%, which would have been 

meaningless related to output level.    

To illustrate this, a specific case of a 2kW generator (Site AS_176) is shown below for both output level and time. 
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Percentage of generator 

output level 

Half Hour Capacity (based 

on 2kW output) 

Annual half hourly values 

below output level (Wh) 

Output at each output 

level (= level ς level below) 

10% 100W 116932.00 116932.00 

20% 200W 303806.20 186874.20 

30% 300W 496680.49 192874.29 

40% 400W 747805.51 251125.02 

50% 500W 1042222.43 294416.92 

60% 600W 1366452.63 324230.20 

70% 700W 1735680.17 369227.54 

80% 800W 2120341.75 384661.58 

90% 900W 2231553.67 111211.92 

100% 1000W 2231553.67 0.00 

Table 5-1 Sample Cumulative Site Output Figures - Power Output Basis 

 

Percentage of generator 

output level 

Half Hour Capacity (based 

on 2kW output) 

Annual half hour periods 

below output level (half 

hours) 

Time at each output level 

(= level ς level below) / 

total time 

0% 0W 9197.00 0.5249 

10% 100W 12296.00 0.1769 

20% 200W 13568.00 0.0726 

30% 300W 14339.00 0.0440 

40% 400W 15058.00 0.0410 

50% 500W 15712.00 0.0373 

60% 600W 16302.00 0.0337 

70% 700W 16871.00 0.0325 

80% 800W 17385.00 0.0293 



K/EL/00312/00/00 Metering and Monitoring of Domestic Embedded Generation 

 
 

Page 15 

 

  

90% 900W 17520.00 0.0077 

100% 1000W 17520.00 0.0000 

Table 5-2 Sample Cumulative Site Output Figures Time Basis 

5.1.8 NORMALISED PROFILES 

The profiles as described in 5.1.5 show the shape of the profile (for example, solar output peaks at midday, as 

expected) but the graph also includes the relative output from month to month throughout the year.  As a 

consequence of this, the profile shapes for the lowest output months are suppressed.  To bring out the shape of the 

profile for each month, a normalized profile was calculated.  To achieve ǘƘƛǎΣ ŦƻǊ ŜŀŎƘ ƳƻƴǘƘΩǎ ǇǊƻŦƛƭŜΣ ǘƘŜ ƘŀƭŦ ƘƻǳǊ 

ǾŀƭǳŜ ƛǎ ŘƛǾƛŘŜŘ ōȅ ǘƘŜ ǎǳƳ ƻŦ ǘƘŜ пу ƘŀƭŦ ƘƻǳǊ ǾŀƭǳŜǎ ŦƻǊ ǘƘŀǘ ƳƻƴǘƘΩǎ ǇǊƻŦƛƭŜΣ ŀǎ ǎƘƻǿƴ ƛƴ ǘƘŜ Ŝǉǳŀǘƛƻƴ ōŜƭƻǿΦ 

 ὲέὶάὥὰὭίὩὨ ὬὬὭ=
ὬὬὭ

В ὬὬ24:00
00:30

        Equation 4 

For each month, the sum of the normalized profile values: В ὲέὶάὥὰὭίὩὨ ὬὬ= 1.024:00
00:30   

As a consequence, when plotted on a graph, the profiles collapse onto each other and it is much easier to compare 

their shapes.  For each of these graphs, an annual average profile shape has also been plotted. 

5.1.9 GENERATION DIVERSITY 

A key concern for system operators is the availability of power from embedded generators, especially where these 

have intermittent operation.  The question arises, what is the minimum output that a fleet of generators will produce 

during a given time period compared to the output from individual units.  That is, to what extent is the output from 

each unit superimposed or smeared across the time domain.  It was considered worthwhile to carry out some analysis 

of the performance of individual and groups of generators versus the output of the fleet of generators as a whole.   

This cannot be a proper study of this issue as the units in the trial were not chosen for statistical validity in this task.  

However, some effort was made during site selection to ensure that there was some geographical separation for wind 

and PV sites.  For the microCHP sites this was less necessary, as the main cause of diversity for these was expected to 

be the behavior of the occupants, rather than weather effects.  

To perform this analysis for each technology (apart from hydro), graphs were produced showing the generation and 

export output of individual units for the year compared to the average output of the whole fleet at each time interval.   

30 minute resolution data was used for this analysis as this is the normal period for electricity trading in the UK. 

The process for obtaining these graphs for the wind sites was as follows: 

First the annual capacity factor of each site was calculated  

ὃὲὲόὥὰ ὅὥὴὥὧὭὸώ Ὂὥὧὸέὶ =  (ὃὲὲόὥὰ ὋὩὲὩὶὥὸὭέὲ)/ (ὟὲὭὸ ὲέάὭὲὥὰ ὧὥὴὥὧὭὸώ ×  24 ×  365) 
 Equation 2  

The output of each site was then normalised to the average annual capacity factor.  This was done on the basis that 

differences in the output of the sites were not caused by geographical factors; rather it was caused by local site 

conditions.  Thus, each site was assumed to be equal.  In actual fact, this normalization is slightly in error, as it brings 

some half hour periods above the maximum possible.  This is not considered too serious as the number of periods at 

these levels was seen to be low and the major effect being examined was at the bottom end of the output range.  This 

can be seen in the graphs. 
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Having normalised the sites for annual capacity factor, the next step was to normalize them for output capacity.  Each 

half hourly period was divided by the normalised output capacity (in kW).  This normalization corrected for the undue 

influence of output from larger sites compared to smaller sites. 

Having carried out these normalisations, the data was graphed to show the period of time of each site at various 

percentage output levels (as in Table 5-2) plus the average curve for all of the sites.  The intention of this graph is to 

the compare the individual outputs against the instantaneous output of the whole fleet of generators.  This process 

was necessary because of the wide range of power output levels and annual capacity factors for the wind sites.  For the 

PV and MicroCHP sites these steps were not necessary.               

5.1.10 COMPARISON OF 30 MINUTE AND 5 MINUTE OUTPUT DATA 

In the UK it is normal to analyse the operation of generators on a 30 minute basis.  This is because 30 minutes is the 

time base in the UK for wholesale power transactions.  However, the units under study can vary their output over 

much smaller time periods.  The majority of the data collected for this project was at a 5 minute resolution.  It is 

straight forward, however, to convert the 5 minute data to a 30 minute time base, simply by adding up the 6 x 5 

minute values.   

The 5 minute and 30 minute outputs have been graphed for samples sites for a number of days for each technology in 

order to illustrate the smoothing effect of working in 30 minute resolution.  

5.1.11 CORRELATION ANALYSIS 

An objective of the project was to explore whether the collected data could be correlated with readily available 

weather data.  If, in future, new profile classes were introduced for embedded generators, this would provide evidence 

that the profiles could be made more accurate by the use of weather correction.  This was only believed to be relevant 

to the PV and wind data. 

To investigate this aspect, the Meteorological Office was contacted.  The most appropriate data available to match the 

data obtained were: 

2006 daily sunshine hours at Heathrow Airport (for comparison with local PV generator output) 

2006 Daily average wind speed at Aldergrove Airport, Belfast, Northern Ireland (for comparison with NI wind 

generators) 

A request was also made for forecast data, as this would have been useful to see how predictable the profiles were.  

However, the Met Office did not offer this data. 

The precise procedure taken to correlate the actual data with the weather data is dealt with in the appropriate 

sections in the report. 

6 PHOTOVOLTAIC GENERATORS 

In this Section, the results for the PV generators using the analyses described in Section 5 are set out. 
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6.1 System Performance Analysis 

 

Figure 1 PV Site Annual Generation Output  

 

Figure 2 PV Site Annual Export Output (missing sites 
had no export data) 

 

Figure 3 Site Annual Capacity Factor for PV sites 

 

Figure 4 Site Generation as a Percentage of Total 
Consumption        

 

Figure 5 Site Export as a Percentage of Generation 

 

Figure 6 One Day Profile from PV site (Oct 2006)

Figure 1 and Figure 2 show that the PV units included in the trial are all within a comparable range of outputs. The units 

would attract between 1 and 5 ROC certificates annually (1 ROC per 1MWh out annual output, rounded to the nearest 

whole MWh).  Export is at a comparable level. 

Figure 3, shows that the outputs from the PV units is spread across a range of 17% to 5%.  The average is 9%.   
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Figure 4 Site Generation as a Percentage of Total Consumption, shows a very wide range of values, some sites have 

minimal consumption compared to their generation output, in one case generating more than they consume.  At the 

other extreme, some sites generate just a few percent of their  consumption.   

Regardless of the sizing, Figure 5 shows that all PV sites experience high levels of export.  This is due to the mismatch 

between PV output and demand profiles.  This is illustrated in Figure 8 where the one day profile for a single site is 

shown.  This shows very clearly how the PV output profile falls between the morning and evening peak demands.  In this 

site there was a daily demand of 5.3 kWh and the PV generation output was only 1.94 kWh.  For this site on this day, 

despite the much greater consumption relative to the generation, there was still an export figure of 1.07 kWh.    

The significance of the high level of export depends on the contractual deal the customer has with their Supplier.  

Normally, customers receive a payment for their exports that falls somewhere below the cost of imported power.  The 

consequence of this is that the customer will always be best off if they use their generation output.   How much they lose 

when they export depends on the rate being offered by the Supplier for their export.   In the worst case, they will have no 

contract with the Supplier and exported power will simply be spill and will have no value for them. 

 

Figure 7 Average Monthly Output from PV Sites ς 
weekdays 

 

Figure 8 Average Monthly Output from PV Sites ς 
weekends 

The annual output graphs (Figure 7 and Figure 8) are much as would be expected for PV, peaking in the summer and 

falling to a minimum in December.  The precise months of the maximum and minimum will depend on the weather 

pattern of the particular year. 

6.2 PV Cumulative Output Graphs  

 

Figure 9 Cumulative output related to unit output 
levels - Generation 

 

Figure 10 Cumulative output related to unit output 
levels - Export 
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Figure 11 Specific output related to unit output levels - 
Generation 

 

Figure 12 Specific output related to unit output levels - 
Export 

 

Figure 13 Specific time related to unit output levels - 
Generation 

 

Figure 14 Specific output related to unit output levels ς 
Export 

Figure 9 to Figure 14 are much as would be expected for PV generators.  The output from the generators occurs across a 

wide range of output levels as indicated by the shape of the generation and export profiles.  The graphs relating to the 

time at specific output levels shows that the generators spend most of the time at no or very low output levels.  In Figure 

11 the time spent by the generators at zero output has been suppressed to allow a clearer view of the outputs at other 

levels.  On average across the year, the PV generators spend 58% of the time at zero output. 
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6.3 PV Profiles 

 

Figure 15 PV Monthly Generation Profiles - Weekday 

 

Figure 16 PV Monthly Generation Profiles - Weekends 

 

Figure 17 PV Monthly Export Profiles  -  Weekday 

 

Figure 18 PV Monthly Export Profiles - Weekend

 

Figure 19 PV Monthly Site Consumption Profiles - 
Weekdays 

 

Figure 20 PV Monthly Site Consumption Profiles - 
Weekdays 

The profiles are much as would be expected for PV.   PV output is relatively predictable, based as it is on solar output. The 

export has to follow the output and, as demand is relatively low when the generation output is greatest, then the shapes 

are very similar.  The winter consumption profiles (Figure 19 and Figure 20) show high nighttime values, suggesting that 

many of these sites have off peak night time electric heating. 


