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Glossary
BEIS Department for Business Energgd Industrial Strategy
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DSR Demand side response
EAC Estimated annual consumption
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HH Half hourly
kw Kilowatts
kWh Kilowatt hours
PV Photovoltaic
WPD Western Power Distribution
WREN Wadebridge Renewable Energy Network
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Executive Summary
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FANBSYSYyiQr 6KAOK g2dxZ R SylroftS ISYSNIGAZ
that they can chage the pattern of local demand on the network to offset the power
generated.

This report sets out both the quantitative and qualitative findings from the trial. The
guantitative findings are descriptive and do not attempt to providatistical associatn or
correlationdue to the small sample siz€he qualitative analysis providessight into the
underlying attitudes of the participants to the study.

Thequantitative dataindicates that participants on the Sunshine Tariff shifbetiween9

and 10 perent of theirdemand intothe Sunshine Tariff period compared to the control

The average consumption shifted into the Sunshine Tariff period compared with the control
group was approximately 150 kWh over the Sunshine Tariff period from April to September.
In order to offset the generation from a 250 kW solar farm, this finding suggests that
approximately 650 Sunshine Tariff customers would be reqdiféus would be

approximately 20% of the homes in Wadebridge.

The louseholds with automation technology weable to shiftl3 percent(1.49 kWhn
absolute figurepof their consumption into the 10:00.6:00 periodcompared tab percent
(same agontrol group in absolute figure®)r those without automationThe qualitative
findings correlated with thisOverall, automated control technology was perceived to be
helpful in shifting electricity consuption to the middle of the day and the customers with
automation were more likely to sign up to a time of use tariff again in the future.

The findings from the households with automation technology suggest that 360 customers
would be required to offset a 250 kW solar farm. Therefore, the concept of an offset
connection will become more viable as automated control technology becomes more
widespread and households have a greater flexible load, for example from electric vehicles
and other forms of energy storage.

Other comparisons within the dataset indicated that:

! Based on an 11.1 percefuad factorand the export of 40 percent of the total annual consumption in the
10:00-16:00 period between April and September.
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1 The retired/unemployed group were able to ststven percentnore demand to
the middle of the day than the employed/dedmployed, potentially due to being at
home more during the day

1 The high energy users were able to shift a greater proportion of their consumption
into the Sunshine Tariff hou(d8 percentthan the low and mediunenergy users.

This is most likely due to having a larger flexible load, such as hot water immersion
or an electric vehicle

1 Although the sites with PV impatl less powethan those without PYthey tenced

to shiftone percent more of theiconsumption intathe 10:0816:00 periodthan

households without PNMT'he interviews and survey revealed that some customers

with PV had already established habits of using more power during the middle of the

RFe YR UGKSNBT2NBE RARYy QiU TptpR A0 OKIFff Sy3
1 Wadebridge Renewable Energy NetwokRENmembersshifted up to three

percent les®f their overallconsumptionthan nonmembers This is most likely due

to a lower proportion of WREN members in subgroup B, which generally had higher

loads and ausmation technology.

When customers were asked about how they changed their behaviour, their perception of
how much they shifted was greater than temart meter data indicatedThis may be due

to a lack of understanding of how muelectricityappliancesuse. For example, it may

require considerable effort to use a washing machine in the middle of the day instead of the
evening, but the impact ielatively small

Overall customers reported a positive experience of taking part in the anal when asked
if customers would switch to a time of use tariff again in the futmegrly three quarters
said they would.
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1 Project lackground

1.1 Project scope

CKAAa LINP2SO0 az2dz@K4 (G2 RSOSt2LI FyR GNARIFE GKS
which would enable generation customers to connect to the grid on the basis that they can
change the pattern of local demand on the network to offset the poweregated.

The trial also sought to better understand what mix of low tariff, behavioural signals and
technology options are the most effective in shifting demand. As well as the scale, longevity
and reliability of the demand side respond2SR)

1.2 The trial

The Sunshine Tariff trial took place in Wadebridge, Cornwall, andamsedentiveto
achieve @&SKRrom domestic customers. The tripériod was between April and August
2016. During this time, a time of use tariff incentivisedemand response betweet®:00
16:00and the change in loadgainst a baselineas measured

The proposed method for controlling load was to engage around 240 homes with four levels
of intervention as follows:
1. al ydzr f AYyGdSNBSyGA2ya 6Fcn K2YSao
Customer directly turns on appliancbased on the reward of a reduced tariff at a
pre- arranged time of day.
2.al ydzt f AYGSNBSyGA2ya gAGK FSSRol O]l o0fFcn K

As above but with regular feedback from the local community energy cooperative
Wadebridge Renewable Energy Network (WREN) moneysaved and kW shifted,
with both benchmarked against others in the trial.

3.1 dzi2YlF 0SSR K20 o6 GSNI O2y(NREtSNI 0Fcn K2YSa

A controller preset to bring on electrical water heating at the time of reduced price,
either by means of a timer, or by remote switching.

4. Automated2 R agA0OKAY3I 6Fcn K2YSao
Tempus Energy (the suppliegA RSy 0 A F& GKS FfSEA6fS 2 Ra
premises and add the ability for remote switching to it.

In addition to the trial subgroups there was a fifth, additional group whichdaatea trial
control:

1. / 2y UNREf 3ANRdAzL) 6Fcn K2YSao
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The control comprised customers that reside just outside of the trial catchment
area, but wanted to be involved in the trial. They received a smart meter and were
put on a flat rate tariff of 13.4p/kWh. As&ere is no financial incentive for control
group customers to shift their demand, their consumption during the trial was used
as a comparison to the other subgroups.

1.3 Numbers of trial participants and grouping

The target number of households was 240 plesatrol group. However, recruitment

proved challenging with 89 households attempting to sign up and a final number on the

Sunshine Tariff being 46 (plus 15 in the control groGphsiderable learning was gained

from the recruitment and switching process,K A OK A& &aSd 2dzi Ay GKS W]
/ dza 02 YSNI NBONHA G YSyid € SFENYyAy3a NBLR2NIQ®

Tablel Number of participants on the project (subgroups4)

__________Total number of homes

Subgroup 1 14
Subgroup 2 20
Subgroup 3 10
Subgroup 4 2
Control 15
Total 61

For the purposes of analysis, subgroups 1 and 2 were combined into a single group of
customers with no automation technology (subgroup A), and subgroups 3 and 4 were
combined to form a group with some automation (subgroup B). Thisdeas for three
reasons:

1. The additional intervention that subgroup 2 had over subgroup 1 (feedback from the
local energy cooperativa)id not take placelue to data retrieval problems with the
meters. This meant that the participants in subgroup 2 experienced exactly the same
trial conditions as subgroup 1.

2. Subgroup 4 only had two customers, making it difficult to draw any conclusions from
their consumpton behaviour. Therefore, they were combined with subgroup 3,
which also had some automation technology with the immersion timers.

3. Allocating the sample population to just two subgroups and the control improved
the confidence level in the subgroup demandagysis.

Subsequent analysis of the subgreyp2 6 NBEFSNAR aAvYLI & (2 Wadz INR
Fdzi2YlFGA2Y YR WaAdzo ANRBdzZL) . Q F2NJ 0K2&aS gAGK |
ariSa KGO WSELRNI SySNBéQY
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Table 2Number of participants on the projet (subgroups A and B)

Total number of homes

Subgroup A 34
Subgroup B 12
Control 15
Total 61

Given the sample size, statistical association or correlation cannot be infeomdhe
data. Therefore this report focusses on descriptive analysis of the quantitative data,
followed byqualitative analysiso provideinsight into the underlying attitudes of the
participants to the study.
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2 Data collection process

2.1 Quantitative data collection proess

In order to allow participants to be correctly billed and to establish how the Sunshine Tariff
trial would affect customei@emand profiles, each participant received a smart meter that
loggedtheir electricity import (and export if they owned any ggation assets). These

meters were expected to log electricéiemanddatain minute intervals from the point at
which they were installed, providing an accurate picture of customers daily demand profile.

Tempus Energinstalled a new model of meter, which loeunique features and benefits
such as being able to communiean real time, compared to other meter providers that
only send data consumed during half hour or wider time periddhés meter was
deliberately chosen for th&unshine Tariff project as the more granular data wdade
helpedwith the analysis of customer behaviour.

However there were telecommunication problenthat the meter supplier was unable to
resolve, whichresulted in difficulty retrieving the data fro the meters. Therefore, data was
manually downloaded directly fromome ofthe smart metesat the end of the triglwhich
provided half hourly data, rather than minute/-minute.

2.2 Quantitative data analysis methodology

2.2.1 Collating a comparable data set

Theproblems with the smart meters resulted in having a range of datadsgiending on
whether data were transmitted by the smart meter or manually downloadHtk data
streams were:

1 Minute-by-minute data for some properties, as transmitted by smart meters

1 HAdf hourly (HH)import data, as downloaded by WREN staff at the end of the trial
period

1 HHexport data, as downloaded by WREN staff at the end of the trial period

The table belowilustrates the data landscape that was available for analysis.

Pagellof 71



WESTERN pow:n SUNSHINE TARII

DISTRIBUTION
THE CUSTOMER RESPO
INNOVATION 722NN

Table3 Quartitative data generated by the project

. Total data available (either minutdy-minute or HH, to the
Type of data available nearest month)

Unique ID Subgroup Qualltyrgéerrilvr;lgte GEL) HH Import E>|<-|p|-c|1rt Mar Apr May Jun Jul Aug Sep
STO03 1(A) 7% \Y Y,
ST09 1(A) 48% X X
ST15 1(A) 0% Vv Y,
ST12 1(A) 52% X X
ST14 1(A) 93% Vv X
ST17 1(A) 44% V X
ST49 1(A) 31% X X
ST50 1(A) 0% \ X
ST61 1(A) 0% \ X
ST63 1(A) 0% Vv Vv
ST65 1(A) 0% \Y X
ST66 1(A) 0% \ X
ST67 1(A) 0% Vv Vv
ST74 1(A) 0% Vv X
STO05 2(A) 61% \ Y,
STO08 2 (A) 0% \ X
ST10 2 (A) 18% X X
ST11 2(A) 0% \Y X
ST16 2 (A) 62% X X
ST22 2 (A) 46% Vv Vv
ST25 2(A) 5% \ X
ST28 2(A) 8% \ Y,
ST33 2 (A) 63% V X
ST34 2 (A) 28% V X
ST39 2 (A) 58% \Y X
ST45 2 (A) 20% X X
ST47 2 (A) 0% V X
ST56 2 (A) 0% Vv X
ST57 2 (A) 0% \Y X
ST60 2 (A) 0% V X
ST68 2 (A) 0% Vv X
ST70 2(A) 0% \Y X
STO06 3(B) 0% \ X
ST20 3(B) 0% V X
S3 3(B) 0% \Y X
ST24 3(B) 0% \Y X
ST30 3(B) 0% \Y X
ST35 3(B) 57% Vv X
ST54 3(B) 0% Vv X
ST69 3(B) 0% Vv X
STO01 4 (B) 34% X X
ST02 4 (B) 45% X X
ST04 Control 0% Vv \%
ST21 Control 0% Vv X
ST31 Control 0% Vv X
ST42 Control 0% \% \%
ST43 Control 0% Vv X
ST52 Control 0% Vv X
ST53 Control 0% \% X

. Total data available (either minutdy-minute or HH, to the

Type of data available nearest month)
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. Quality of minute data HH
Unique ID Subgroup received HH Import Export
ST55 Control 0% \% \%
ST59 Control 0% \% \Y
ST72 Control 0% V X
ST73 Control 0% \% X

M Minute data available

HH data available

For dl of the data streams above, not every minute or half hour time period generated
RFGF® LYy a2YS OlFaSasxs K2dz2NBX RlF&a 2NJ 6SS1aQ
However, the timestamps in the spreadsheet did not account for missing data, simply

jumping from one reading to the next. Therefore, in order to compare data streams, a

certain amount of data processing had to be undertaken. The process is outlitiesl in

figure below.

Data set not required

Each property: Minute
by minute data

Map against a complete
timescale

Convert minute

Each property: Half
hour import data

Map against a complete
timescale

by minute to
Half hourly

Collate into a single HH data
stream for each property

Produce average demand
profiles and tables of
proportional demand for each
week Mon-Fri

Produce average demand
profiles and tables of
proportional demand profile
for each week Sat-Sun

2.2.2 Export data

Group into week by week
streams for each subgroup and
control

Produce average demand
profiles and tables of
proportional demand for each
week Mon-Fri

Produce average demand
profiles and tables of
proportional demand profile
for each week Sat-Sun

Each property: Half
hour export data

Map against a complete
timescale

Group into week by week
streams for the whole
population

Produce average demand
profiles and tables of
proportional demand for each
week Mon-Fri

Produce average demand
profiles and tables of
proportional demand profile
for each week Sat-Sun

Figure 1 Quantitative data handling process

Propertiesthat also have onsite solar PV produced two faltirly data sets: one for

imported electricity and one for exported electricity. Due to the high proportion of
propertieson the trial with solar PV (35 perceot homes) someanalysis was conducted in
two streams: one that included sites with export potentiahd another where those sites

with export potential were excluded. This was to see if there was a difference between the
imported power during the sunshine hours of the houses with and without sdlaE&e

section 3.3.5 for more information.
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2.2.3 Use of weekday and weekend day averages

In order to establish whether there was any trend in demand shift from any of the
subgroups, each home participating in the trial had its demand data averaged over two time
periods: weekdays and weekends/eraging the profiles in thisay permits trends in

behaviour to be identified. The split between weekdays and weekends enabled us to test
the expectation that weekend demand profiles were likely to be different to thosdilps
exhibited during the week.

Furthermore, the data streams from each home were averaged across each week according
to their subgroups.

These averaged profiles formed the basic dataset from which the comparative analysis was
undertaken.

2.3 Qualitative data collection process

In addition to the quantitative findings, significant learning can be gained from assessing
Odzai2YSNARQ SELISNASYyOSa 2F GKS GAYS 27F dza$s

A better understanding of what motivates households to chatigér behaviour enables
industry to develop services/tariffs that are more likely to be attractive to customers and to
deliver the desired DSR.

After the trial period had finished, customers were invited to complete an online survey
Out of 46 customers34 responded. The survey was anonymous, but enabled customers to
leave contact information if they were happy to be contacted with follow up questions.

Structured interviews were then held over the phone with 10 customers to talk in more
depth about how hey found the experience of having a time of use tariff. This group was
selfselecting and therefore may have been more engaged in the trial overall compared to a
customer that did not respond to the online survey.

Another online survey was sent out to tNéREN members that chose not to sign up to the
Sunshine Tariff, of which 51 of the 450 households responded.
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3.1 Verification of the baseline

As there were very few smart meters installed prior to the start of the Sunshine Tarifetrial

study was conducted to establish a demand profile baseline for the trial area. The purpose

2F GKAA olaStAyS ¢gla G2 SadlrotArAak I adlyRFNR
for the Wadebridge area, against which the control and trial data coellddmpared. The

methodology for thigs set out in the appendix.

Baseline data was provided by Camergy for Cornwall for spring and summer 20®Hich

was scaled using an Estimated Annual Consumption (EAC) figure for the Wadebridge area
and the standad daily demand profiles published by EleXdPretrial smart meter was also
obtained from a small number of trial participants, as welsamrt meter data fothe

control groupthroughout the trial period Each will be examined in turn.

3.1.1 Pretrial data

Smart meter data was available for 15 households before the trial start date. All of the data
available before 1 April was in the mindbg-minute format and did not necessarily cover

the same time periods. In addition, as mentioned in section 2.2 abovesntiaet meters did

not consistently transmit a reading for every minute of that time period. The table below
shows the time periods that the meters were active prior to the trial, and the proportion of
the data that was transmitted during that period.

% The Ovo data was obtained as a monthly average that included weekdays and weekends. The Elexon profiles
are available in avege weekday and weekend, and seasonally throughout the year.
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Table4 List of households with prédrial data available

Households with Subgroup  Time period reporting data (pre 1 April) Complete data

pre-trial data

ST003 1 21/03/2016 20:00 31/03/2016 22:00 10%
ST014 1 21/03/2016 17:00 31/03/2016 23:30 97%
ST017 1 31/03/2016 13:30 31/03/2016 23:30 53%
ST049 1 30/03/2016 12:00 31/03/2016 23:30 64%
STO010 2 31/03/2016 10:00 31/03/2016 23:30 64%
ST016 2 21/03/2016 15:30 31/03/2016 23:30 96%
ST022 2 22/03/2016 13:30 31/03/2016 23:30 98%
ST028 2 30/03/2016 11:30 31/03/2016 18:00 6%
ST033 2 31/03/2016 09:30 31/03/2016 23:30 66%
ST034 2 29/03/2016 17:30 31/03/2016 23:30 68%
ST039 2 30/03/2016 11:00 31/03/2016 23:30 59%
ST045 2 30/03/2016 13:00 31/03/2016 23:30 52%
ST035 3 30/03/201615:30- 31/03/2016 23:30 57%
ST001 4 28/03/2016 13:30 31/03/2016 23:30 51%
ST002 4 23/03/2016 15:30 31/03/2016 23:30 85%

For each of the 15 households that transmitted i@l data, only eight had a data quality
of 60% or higher, and of these only five had data that covered more than one day
(highlighted in green).

As discussed in section 2.2, all of the-pral data fom these five meters was converted
into halfhourly data.Figure and Figure illustrate the resulting demand profiles in
comparison with the control group data. It is also compared with baseline data obtained
from Ovo customers in Cornwall in the summer of 2015.
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Figure2 Average weekday demand profile for households witheptrial data, compared to the control and Ovo baseline
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Figure3 Average weekend demand profile for households with piigal data, compared to control and Ovo baseline
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As can be seen in the charts above, the small numbers of households involvedrresult
profiles that exhibit sharp peaks and troughs due to participants switching load on and off.
Because of this, the prigial data does not give a fair reflection of an average consumption
over the time period, although it does still offer useful informoat about the magnitude of

daily demand.

3.1.2 The control group

The data gathered from the control group can be compared to both the Ovo and Elexon

baselines:
0.4
0.35
0.3
= 025
= 02
~ 015
0.1
0.05
0
FPFPFLFFPFFLFLFLFLFLPTLFFTISS
QQ ,,)Q (}Q‘ ,bQ QQ ,,)() QQ ,,)Q Qﬁ) ,bQ QQ ,,)Q QQ ,,)‘2) QQ ,BQ
STHT T FT N N N SRS - P i
SRS LA TR Q S T VL VL Ve P P
Sunshine Tariff
Elexon summer average weekday
= EAC scaled Ovo Summer combined weekday/weekend average
Control average weekday

Figure4 Comparison of baseline demand profiles to the average control (weekday)
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Figure5 Comparison of baseline demand profiles to the average control (weekend)

As can be seen from the figures above, the control average daily demands have some
correlation with those generated from the Ovo 2015 data and the standard Elexon curves.
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with higher peaks and lower troughs. This is an expected feature of the data, and indicates
that a comparison of the Sunshine Tariff trial profiles with the control averagdesifould

be accompanied with a comparison with another baseline data set.

Further analysis was undertaken to examine ieportion of daily demand that is

consumed inside and outside of Sunshine Tariff hours. The following table looks at the

proportionsof both the Ovo and Elexon baselines, and the control data, for average

weekdays and weekend days.

Table5 Proportion of baseline average daily demand in and out of the Sunshine Tariff time period

Weekday averageo) 00:00¢ 10:00 10:00¢ 16:00 16:00¢ 00:00
Ovo 2015 baseline data 33% 25% 42%
Elexon Summer average 31% 26% 43%
Control average 32% 20% 48%

Weekend average§) 00:00¢ 10:00 10:00¢ 16:00 16:00¢ 00:00
Ovo 2015 baseline data 33% 25% 42%
Elexon Summer average 29% 29% 42%
Control average 30% 22% 47%
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The absolute values for these percentages are showvinerable below

Table6 Average daily absolute demand&Wh), in and out of the Sunshine Tariff period

Weekday average&Wh) ~ 00:00¢ 10:00 10:00¢ 16:00 16:00 ¢ 00:00

Ovo 2015 baseline data 3.02 2.36 3.88
Elexon Summer average | 3.02 2.57 4.14
Control average 3.14 1.91 4.70
Weekend averagegkWh) ~ 00:00¢ 10:00 10:00¢ 16:00 16:00 ¢ 00:00
Ovo 2015 baseline data 3.02 2.36 3.88
Elexon Summer average | 2.91 2.92 4.15
Control average 2.91 2.16 457

As can be seen from the tables above, the average cod#talexhibit a significantly lower
demand during 10:006:00 and a correspondingly higher demand frd800-00:0Q This is
most likely due to the high penetration ofsite solar PV, which amounts to 33 percent of
the control group. A similar percentage of groups A and B have solar PV, which suggests
that the control group data provides a useful comparable baseline.

3.1.3 Baseline conclusions

When ascertaining whether theu8shine Tariff trial stimulated a shift in demartbde
control group data provides the most useful comparison. Oke baseline dathas also
been included in the analysis for reference purposiése Ovo average profile $iaeen
deemed a more accurate repsentation of the demand in the Wadebridge a@anpared
to the Elexon dataThe drawback of using the Ovo data is that the profile has been
averaged across both weekdays and weekends, which will have an impthet day time
demand averages.

3.2 Impact of the Sunshine Tariff oelectricity consumption behaviour

This section looks at the overall impact of the tariff on electricity consumption behalaour
the whole cohort, followed bgomparisons betweethe following groups to look for any
trends in behaviour change

Households with and without automation technology
WREN members and nanembers
Retired/unemployed and employed/setimployed
Large, medium and small energy users

= =4 4

The following charts and tables compare thkole cohort average weekdand weekend
R I &é€mand during Sunshine Tariff trial agaitist control and baselinéata.
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Figure6 Comparison of the whole cohoraverage weekday denrad during Sunshine Tariffial against control and

baselines

Table7 Comparison othe whole cohortaverage baseline and control daily demand for the average weekday during
the Sunshine Tariff trial

Weekday average&)

00:00¢ 10:00 ‘ 10:00¢ 16:00 16:00 ¢ 00:00

Weekday average&Wh)

00:00¢ 10:00 |

Ovo02015 baseline data 33% 25% 42%
Control average 32% 20% 48%
Whole cohort average 32% 29% 38%

10:00¢ 16:00

16:00¢ 00:00

Ovo 2015 baseline data 3.02 2.36 3.88
Control average 3.14 1.91 4.70
Whole cohort average 2.91 2.65 3.44
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Figure7 Comparison othe whole cohortaverageweekenddemand during Sunshine Tariff trial, against control and
baselines

Table8 Comparison othe whole cohortaverage baseline and control daily demand for theeverage weeknd during
the Sunshine Tariffrial

00:00¢ 10:00  10:00¢ 16:00

Weekend averageé¥o)

16:00¢ 00:00

Ovo 2015 baseline data 33% 25% 42%
Control average 30% 22% 47%
Whole cohort average 31% 32% 36%

Weekend average&Wh) 00:00¢ 10:00 \ 10:00¢ 16:00 16:00¢ 00:00
Ovo 2015 baseline data 3.02 2.36 3.88
Control average 2.91 2.16 4.57
Whole cohort average 3.04 3.18 3.57
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The evidence presented above indicates that participants on the Sunshine Tariff shifted:

1 9% of weekday demandio the Sunshine Tariff periodvhen compared to the
control and 4% when compared to the Ovo profile

1 10% of weekend day demand into the Sunshine Tariff period when compared to
the control and 7% Wen compared to the Ovo profile.

The average consumption shift@to the Sunshine Tariff period compared with the control
group wad).74 kWhper customeron weekdays and 1.02 k\Wier customeron weekend
days.Therefore, the average household would have shifted a total of just under 150 kWh
over the Sunshine Tariff ped from April to September. In order to offset the generation
from a 220 KW solar farm, approximately 650 Sunshine Tariff customers would be
required:

It is worth noting that the increase in consumption takes place in the first half of the 210:00
16:00 peiod with a drop off after about 13:00. This was in part due to the hot water timers
all coming on at 10:00 and switching off once the target temperature was reached, along
with some customers waiting for 10:00 to switch other appliances on, such as gtenga
machine which tends to complete its cycle within a few hours.

3.2.1 Comparison of households with and without automation technology

The average weekday and weekend demand profdesubgroup A (without automation
technology) and subgroup B (with autotitan) were compared to the equivalent baseline
and control profiles:

®Based on an 11.1 percent load factamd 40 percent of the total annugkenerationtaking placen the 10:00
16:00 period between April and September.
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Figure8 Comparison of demand profile for subgroup A and B against the baseline and control for the average weekday

kwh
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Subgroup A average weekend

Subgroup B average weekend

Figure9 Comparison of demand profile for subgroup A and B agithe baseline and control for the average weekend
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As can be seen in the charts above:

1 The average weekday electricity consumption profile of subgroup A does not appear
to greatly differto that of the Ovo baseline profile

1 However, here is a differencén average demand betweetD:00-16:00for
subgroup B when compared to the other profiles

1 There is more variation in ¢hevening peak (18:601:30) between subgroups, the
control and the baseline than theis in the morning peak (07:619:30)

1 For theweekend average profiles, there is a peak demand at OfiBSubgroup E;
just outside of the Sunshine Tariff period.

Although plotting the demand profiles is useful, it is easier to see the level of demand shift
through the proportions of daily demarndet in the three timeslotsas showrbelow.

Table9 Comparison between subgroups, control and baseline for proportional weekday daily demand

Weekday average&) \ 00:00¢ 10:00 \ 10:00¢ 16:00 16:00¢ 00:00
Ovo 2015 baseline data 33% 25% 42%
Control average 32% 20% 48%
Subgroup A 34% 25% 41%
Subgroup B 31% 33% 36%

Weekday average&Wh) \ 00:00¢ 10:00 \ 10:00¢ 16:00 16:00¢ 00:00
Ovo 2015 baseline data 3.02 2.36 3.88
Control average 3.14 1.91 4.70
Subgroup A 2.61 1.89 3.11
Subgroup B 3.22 3.40 3.76

The subgroup A average weekday demandeis/ well correlated to the Ovo profile.

However, compared with the control group, subgroup A demonstrates a shift away from the
evening peaka decrease of 7 percerdnd into the sunskme hours(an increase of 5

percent). dzi X (GKS Fo0&a2fdziS ¥FA3dzNB6:0D period iskglalit O 2 vy & dzvy
lower for subgroup Ahan the control groupas overall demand is lower.

Subgroup B showslargershift of 13 percent more electricity consumed between 16:00
16:00compared to the control and a shift away from the evening of 12 percent

Households with automation technology were able to shdight percentmore of their
average dailyconsumption intothe 10:0016:00 period than those without automation
and therefore are responsible for a greater proportion of the overall shift

3.2.2 Comparison of WREN members and norembers

In order to test the hypothesis that those more engaged in energy issues wadttldhsine
consumption into the 10:04.6:00 period, a comparison was made between WREN
members and nofrmembers. See the charts and table below.
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Figure10 Comparison of demand profile foWWREN members and nemembersfor the average weekday
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Figurell Comparison of demand profile foWWREN members and nemembersfor the average weeknd day
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Table10 Proportion of daily demand during sunshine tariff hours of WREN members andmembers

Weekday(%) \ WREN members Non WREN members
00:0010:00 31% 35%
10:0016:00 30% 33%
16:0000:00 39% 32%
Weekend(%) \ WREN members Non WREN members
00:00-10:00 30% 35%
10:0016:00 33% 34%
16:0000:00 38% 31%

The above show that WREN members did not shift more electricity consumption than non
members. Normembershad a higher proportion of subgroup B patrticipants, which would
indicate a higher proportion of high load equipment like electricity immersion and/or space
heaters. This explains the spike during the day seen irnmembers cohort. WREN

members had a lowedaily demand than nomembers, as shown in the table below.

Table 1L Comparison of average daily demand of WREN members andmembers

Average aily demand \ WREN members (kWh) Non WREN members (kWh)
Weekday 7.88 11.39
Weekend 8.13 11.23

This may be due thaving installed energy efficiency measures and/or solar PV. 33 percent
of the WREN members had solar PV compared to just 8 percent of thenaorbers.

The assumption that WREN members would be more engaged in energy issues and
therefore switch more was proved wronglhere are several reasons why this might be the
case. Firstly, more members had solar PV and therefore may have found it harder to
increase their import of electricity when they were generating. Secondly, there was a lower
proportion of WRENmembers in subgroup B, which generally had higher load equipment
and some automation.

3.2.3 Comparison of retired/unemployed and employed/sedmployed

It could be assumed that those households where the main bill payer is either retired or
unemployed are more likely to have someone at home during the day than those that are
employed. The following charts compare consumption patterns between those that are
retired/unemployed with those that are employed/sedimployed.
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Figure 2 Comparison of demand profile for retired/unemployed and employed/selmployed for the average weekday
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Figure B Comparison of demand profile for retired/unemployed and employed/safmployed for the average
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Table 2 Proportion of daily demad during sunshine tariff hours afetired/unemployed and employed/seemployed

households
Weekday(%) \ Retired and unemployed Selfemployed and employed
00:0010:00 31% 33%
10:0016:00 36% 29%
16:0000:00 33% 38%
Weekend(%) \ Retired and unemployed Selfemployed and employed
00:0010:00 30% 32%
10:0016:00 39% 32%
16:0000:00 31% 37%

This suggests that the retired/unemployed group were able to skiWenpercent more
demand to the middle of the day thahe selfemployed and employed.

Table B Comparison of average daily demand of retired/unemployed and employed/satiployed households

Average a@ily demand Retired and unemployed (kWh) Seltemployed and employed (kWh
Weekday 7.30 9.33
Weekend 7.53 9.59

The average daily demand was lower for the retired/unemployetbrestingly, average
dailydemandincreases by aimilar amount for botlgroupsfrom the weekday to weekend
average, when you migleixpect a greater jump for thselfemployed and employed gup.

The retired/unemployed group were able to shiieven percentnore demand to the
middle of the daythan the employed/selfemployed Therefore suggesting thataving
more flexibility in the daily routine helpedwith shifting energy consumption.

3.2.4 Comparison of large, medium and small energy users

There was significant variation in the average daily demand of participants on the trial (2.32
kWh up to 22.28 kWh)s shown in the figure below for the 31 participants that shared
their annual consumptio figures.

Page29of 71



WESTERN POWER% SUNSHINE TARII

i i THE CUSTOMER RESPO
INNOVATION /A

25.0
20.0

15.0

10.0

Figure ¥ Spread of average weekday daily demand for 31 of the trial participants

kWh

The whole cohort was split into high, medium and low demand participants to see if they
responded to the tariff incentive in different ways. A summary of iggrants in each group
is shown in the table below.

Table ¥ Number of participants in the low, medium and high average daily demamndups

Low (06 kWh/day) \ Medium (6-12 kWh/day) High (12+ kWh/day)
Total number: 10 Total number: 15 Total number: 6
Number with PV: 4 Number with PV: 2 Number with PV: 2

The following charts and tables compare the average daily demand profiles for the low,
medium and high average daily demand groups.
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Figure 5 Weekday average daily demarfdr the low, medium andhigh average daily demand groups

Figure 5 Weekend average daily demand for the low, medium and high average daily demand groups
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