@s: Alice 0

Cost Reflective Tariff
Pricing Trial

Weekly Electncm’ Usage e
(Daily Intervals)

Total electricity consumptlon 132,36 kWh @
Average consumption: 3160 kWhiday

2 kiwhiday
oz 11 kithiday

age Alic }
Er rgy PFTF




Alice Solar City
Final report
Residential Cost Reflective Tariff Pricing Trial

Published by the Alice Springs Town Council, lead proponent of the Alice Solar City Consortium

July 2013

Cost Reflective Tariff Pricing Trial




\\

Table of Contents
0o T 1= 1
I ST Tod o (o 1U Lo = T (o I 1 - TP PP PP PPPPPPPN 1
1.2 ASC PartiCipation @nd TarQELS. ... . uuueireeieeeiisiieciiiititeeeeeeeeeessssssaeararraarreeeeeeeessaaasstsrsaanerereaeesesassnsssnsrasrereeaaeaeensnn 2
R R O = I - 1 o] o To 5 £~ PP PR 2
O - 1o [ £ T PP UPTPPTP 3
Rl - Ui ol oY= 19 A o] 10 1 o PO 3
2 R Oto g i fo) e | (o101 o I (0] A @ 8 N 1T | SRR 3
R B T = g o T | AN T ox SR 4
G T O o I = 81 1 o (1 = PP PRR 4
1.3.2 NO WOIrS®Ff SAfELY NET......ociiiieeeeee e e e e e e e e e e e e e e e ettt e et seaeeeaaaeesd 4
2. Design, Technical and Data Aspects for the CRT Trial .....cccccciiiiiiiiiiiiiiiiiiiiscrsssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssnnnnns 5
2.1 SMaArt MEeErs @Nd THDIS.......coi ittt ettt e e e e e oo e et e e et e e e e e e o s e s e b e bb e e e e et e e aeee s e s s nsnnnbsbbeeeaeaaeeeaeas 5
0 T o = T 1= T SRRSO 5
2.1.2 COStS Of CRT tHAl UNILS. .. ..iiiiiiiiiiie e e e e s ettt e e et e e e e e e e e e e s s et et teeeeeeeeaaeeesasannstsnneeeeaeaeaaeeesssannns 6
2. 1.3 ROHOUL OF THDS ...ttt e e e e e e e ettt et e e e e e e s e s e s st batbeeeeeeeaeeeesaaansssbnseeanneeeeeeeesssnnnnsnnnnesd 6.
2.2 CRIHD THAl STUYL.....eteeeeee ittt s sttt e e e sttt e e e ek bbee e e e e snbbeeeeesnnbeeeesasbnneeeessnbeeeessnsnneeessnnide
2.3 Rationales, Assumptions and Issues With the CRT.THAL..........oooiiiiiiiiii e 7
2.4 REPOITING SEUCTUIE. .....eee ettt ettt e e ettt e ettt e e e st bttt e e e e sa b e et e e s ot b et e e e o bbbt e e e e e ek bb e e e e e aabb et e e e abbbeeaeeeanbbeeeeeaabbneeeeaane 8.
3. TiME OFf USE THHalS..ueeiiiiiiiiiiiiiiiiiiiiiiiiieiiiiiisisssesee s sass e e s s ss s ssass e e s s se s s ssass e e s s s ss s sssnssesssessssssssssensssssssssnnnnnssssssssssnnnnnns 8
3.1 Number of Households SUDSCIHDEA t0.CRT ...t e e e e e e e e e e e ae s snnnnrneeeeeeeeeee o 8.
3.2 Changes in Total Electricity Consumption across CRT HOBSENO...........coooiiiiiiiiiiiiiieee e 9
3.3 Electricity Consumption at PEaK PeriOOS.........uuiiiiiiiiiiiiee ittt e e e et e e e abeeee e e 10
3.4 Analysis of Cost Savings (or Overspends) by HOUSEROIAS. ..o 14
3.5 NOWOrseoff Safety Nt ClaimS........ccooo it e ettt e ettt e s e s e aaaeeaaaaeaaaaeeeeeesnnnnnns 16
3.6 Costs and Benefits to the NetWOrk PrOVIAE!..........oo i 17
3.6.1 COStS OF the TOU THAL.....ceiiiiiiiiii ettt ettt et e e e e e e e e e st bbb e e e e e e e e e e aesseannnnbaeeees 17
3.6.2 Benefits of the TOU trial fOr PVWEC ...ttt e e e e e e e e e s e e e e e e e e e as 18
3.7 Barriers 10 WiIAEr UPLAKE. .......oooii ittt e e oo oo ettt e e e e e e e e e s s e s nabbbbeeeeeeaaeeaeeeseaannbnbeees 20
L] 44 T 1Y =T =T N 20
4.1 Costs and Benefits of Applying Smart Meters at the Domestic.Level...........c..uueiiiiiiieeeee s 20
4.2 Smart Meter ROBUL EffECHIVENESS. ... .ccc i r e e e e e e e e et e et e e et r e e e e e e e e aaeaaaaeees 20
D THDIS auieiiiiiiiiiiiieiittiireiireiireireatresttresrasstressrasstesssrasstssssrsssssssstessssssstassssssstesssrssstensstasstsssstassssssstasssrnsstanssrasstenssrnsstanssrnnss 21
5.1 IHDs as a demand management tOQOL. ..........uiiiiiiiiiiiiiii e enees 21
5.2 Customer feedback and behavioural change in electricity CONSUMPLION .........cccuviiiiiiiiiiiie e 21
5.2.1 Customer feedback and USE Of the JHD...........oeoiiiiiie e e e e e e e e e e e s e e nnnnnes 21
5.2.2 Seklreported behavioural change related to the THD...........oouiiiiiiiiiii e 22
5.3 Actual change in household electricity consumpaitih the THD..............cccciiiiiiiiiceee e 22
5.3.1ADC using quarterly electricity cCONSUMPLION AAtA........c..uviviiiiiiieeeee e e e es e e e e e e e e e enannns 23

Residential Cost Reflective Tariff Pricing Trial i




5.3.2Peak and total consumption using interval data................uiiiiiiiiiiii e 24

Tables

Table 1: Target and actual installations for the CRT.AMAL.........uuuiiiiiii e 3
Table 2: Numbers of participants in the formal CONtrol GrOLD. .........uuiiiiiiii e e e eeeeeaeeed 4
Table 3: Peak, offieak and flat rate electricity consumption tariffs during the ASC program...........cccccevvueerereriinneeennn 4
Table 4: CRT triabmart meter andHD techniCal detailS.........ooiiiiiiiiiiiiiiiii et e e 6
Table 5: CRIHD trial study- pre- and postiHD SUIVEY reSPONSE FALES. ......ccoiuiiiieiiiiiiiee et e et e et e e e e e e 7
Table 6: CRT trial FEPOIM SIIUITE. ........cccii ittt eee e e e e e e s e s st r e e e e e e eee s s s e st et e reeeeeeeasssaaaasnsbareeeeeeaeeeesasannsssnnnnsnnnreaeaes 8
Table 7: Numbers of households that participated in the CRT trial to December.2012........ccccceeeeveeiiiiiicciiiiieieeeeeeeen 9.
Table 8: CRT trialperiods of instdation of smart meters and their nUMbBErS...........cccvvivieiiei 9
Table 9: Annual average daily electricity consumption before and after smart meter (SM) installation..................... 10
Table 10: Monthly peak electricity consumptions for all households with valid interval data..................ccceeevviiininnnnees 12
Table 11: Monthly peak electricity consumptions for households with contisurttierval data per year over two years...12
Table 12 Average annual peak electricity consumptions for all households with valid.data..................ccccvviviiiinnnnnn. 13
Table 13: Average annual peak electricity consumptions for households with continuous data for.a.yeat................ 13
Table 14: Summary of ToU tariff cost savings and OVEIrSPENUS.........uuuuuiiiieie e e e e e e eaees 15
Table 15 Time of use tariff costs savings and overspeddfiar groups per month.............cccoovrrriiciciiii e, 15
Table 16: NO WOorseff safety NEt CIAIMS.........cooiii et e e s nnreeas 16
Table 17: Costs of meters associated with the ToU tariff trial............oooiiiiiiiii e 17
Table 18: Estimate of PWC SMart MELEIHNG COSIS....ccoiiiiiiieiiitiiee ettt et e et e e s s b e e e e e snbbe e e e e anneees 18
Table 19: Level of understanding of PWC need to shift load 40e@ff tiMes............cooiiiiiiiiiii e 19
Table 20: Explanations of understanding of PWC need to shift loadHp@aiftimes.............ooociiiii e 19
Table 21: Seleported changes in behaviour in relation to the LHD.............cooiiiiiiiiiie e 22
Table 22: Annual average daily electricbnsumption before and after IHD suppljrom quarterly data......................... 23
Table 23: Peak consumption 12 months before and after IHD suffifgyn interval data............coocoveeiiiiiennice, 24

Residential Cost Reflective Tariff Pricing Trial i




Acronyms

The following acronyms are used throughout the Alice Solar City reports:
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Acronym Meaning Acronym Meaning

ABS Australian Bureau of Statistics KRR key results reporting

ADC average daily consumption kW kilowatt

AS Alice Springs kWh kilowatt hour

ASC Alice Solar City kWh/yr kilowatt hour per year

ASTC Alice Springs Town Council LBEA Large business energy audit

BMS building management system LBEEP L?rrogger:risiness energy efficiency
BP BP Solar LEDs light emitting diodes

CAT Centre for Appropriate Technology LGA Local Government

CEA commercial energy audit MER monitoring, evaluation and reporting
CEC Clean Energy Council MWh megawatt hour

CES commercial energy survey NB new build

CFL compact fluorescent lamp NT Northern Territory

CG Control Group 0SB one shot booster switch

CO2 carbon dioxide OTP over temperature protection

CRT cost reflective trial PTR pressure and temperature Relief
DB database PV photovoltaic

DCCEE Eﬁgfgt?;?;g;gimate Change and PWC Power and Water Corporation
Deg C degrees celsius REC Renewable Energy Certificate

EC electricity consumption RET Renewable Energy Target

EEM energy efficiency measure SBEEP err;aglrlak;rl:siness energy efficiency
EEV energy efficiency voucher SD Sunny Design

FUS follow up survey SHW solar hot water

GHG green house gases SHWS solar hot water system

GIS geographic information system SLA statistical local area

GSM global system mobile communication SLC Smart Living Centre

HEA home energy audit SMA SMA Pty LTD

HES home energy survey SME small to medium enterprise
HVAC heating, ventilation and air conditioning | SRES Small Renewable Energy Scheme
HW hot water STC Small Scale Technology Certificate
HWS hot water system \" volt

ID's Identities VFD variable frequency drive

IGUs insulated glass units W watt

IHD in house display WELS water efficiency labelling and standards
KAB knowledge attitude and behaviour
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Introduction

This document reports on the Cost-Reflective Tariff (CRT) pricing trial of the residential element in the Alice Solar City
(ASC) project. It includes, and is structured around, the key reporting requirements for the Australian Government, which
was the major funder through the national Solar Cities program. It provides relevant contextual and technical
information, as well as documenting assumptions and rationales associated with information and data management. It
also incorporates other aspects of relevance and interest.

The primary audiences are the program sponsors, and although the report is quite detailed, it is not highly technical and
is suitable for interested readers.

For additional background information ASC's residential program, refer to the range of reports available from ASC's
website www.alicesolarcity.com.au

|. Context

1.1 Background and Aims

Historically the Northern Territory, through the Power and Water Corporation (PWC) has not offered general residential
customers the option of a Time-of-Use (ToU) electricity tariff, i.e. varied costs per kWh consumed for different time
periods of the daily 24 hour cycle. The exception has been a high users' tariff available to customers consuming greater
than 16,000 kWh per annum (twice the average), and which combines the standard tariff with a lower off-peak tariff.

A range of factors including the extremes of climate in Alice Springs (e.g. very hot summer afternoons, cold winter
mornings) contribute to peak demands on the PWC electricity network that are more than twice the annual average load.
Reducing such peaks in demand may delay or obviate the need for investment in new generation capacity.

One way of motivating customers to reduce peak demand is through a ToU tariff, with prices that depend on the time of
day, day of the week and, potentially, seasonally. This price signal aims to encourage reduction of consumption during
the peak periods, either through absolute reductions in use, or shifting the timing of consumption to off-peak periods.
Trials of ToU tariffs were a core design criterion for Solar Cities' programs.

As the national Solar Cities program was commencing, technology for the continuous in-house (e.g. kitchen, office)
display of immediate, recent and historical electricity consumption, was becoming available. This technology contrasts
starkly with reading the dials of a traditional spinning wheel accumulation meter typically located outside in a meter box
(and rarely done by householders), and receiving an invoice for the previous 3 month's consumption - a situation in which
feedback about the quantity and cost of electricity use is received much later than its actual use, making it more difficult
to correlate individual behaviours with cost. It is generally accepted that ongoing immediate feedback about electricity
use potentially enables householders to monitor and control consumption, and consequently reduce or shift
consumption, if so motivated.

The technologies associated with ToU tariffs and In-House Displays (IHD) in Alice Springs were:

9 An electronic digital interval meter that records average electricity consumption (and other parameters) for
programmed time periods - usually 15 or 30 minutes, so that consumption can be quantified in selected blocks
of time (by summing 30 minute interval consumptions), for billing and feedback purposes.

9 A communications modem (essentially a mobile phone link) in the interval meter that allows the electricity utility
to communicate with the meter and download interval data for a billing period, or part thereof, and transfer it to
the appropriate metering and billing systems.

9 A local wireless communications modem in the interval meter that enables the meter to communicate with a
suitably programmed IHD set up within a short range (50 meters or so) of the meter. Interval meters with these
two communication facilities are usually called smart meters.

Residential Cost Reflective Tariff Pricing Trial 1
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An IHD that downloads interval data from the smart meter, and can display a range of information about
immediate, recent and historical electricity consumption so the householder can receive feedback on, and
thereby make informed decisions about, the timing and amount of their electricity use.

As part of the residential element, PWC introduced a residential CRT available only to ASC customers, with an associated
IHD. The aims of the CRT trial were to:

trial a 2-level (peak/off-peak) CRT for a cohort of ASC residential customers

trial the use of IHDs by providing them free to all customers who were on the CRT; the initial plan, to provide
these as an option at a cost to the customer, was changed

examine the influence of the CRT-IHD on households":
total electricity consumption
electricity consumption patterns, in particular the shifting of electricity consumption (load) from peak to
off-peak periods, and/or reducing peak consumption
electricity billing costs.

raise awareness among the trial group of the economic benefits for PWC (and therefore its customers) of shifting
load from peak to off-peak periods.

The CRT trial was available as an optional measure for ASC customers, but was a mandatory part of the residential solar
photovoltaic (PV) system packages from BP Solar subsidised by ASC.

1.2 ASC Participation and Targets
1.2.1 CRT trial cohorts

As part of discussions with an ASC auditor during the Home Energy Audit (HEA), customers were offered the option of
participating in the CRT trial, and if taken up, the CRT became one of their incentivised measures. A 'no worse-off safety
net' was part of the CRT design, and participants could claim a refund if their electricity consumption costs were greater
than they would have been on the flat rate tariff. Thus the CRT trial was designed to encourage a broad cross-section of
customers, with a range of daily living patterns, to join the trial as there would be no financial penalty for participation,
and there was a potential financial saving. However it proved difficult to secure participant households whose patterns of
use were biased towards the peak periods of 9am-6pm weekdays (e.g. a parent at home with children, retired couples).
Thus the CRT option was recommended more to households that could benefit financially - those in which residents were
largely absent during weekday working hours, and/or who had sizeable loads that were amenable to time shifting, than
to other households. Nevertheless, it was open to all customers whose metering situation would allow smart meter
installation, and some customers may have opted for the trial in order to access an IHD display, or for reasons other than
a high likelihood of benefiting from reduced costs. In any case the no worse-off safety net was available to all
participants, if they chose to check their electricity invoices and make claims.

Implementation of the CRT measure involved ASC assessment of the suitability of the meter box, PWC replacement of
the existing meter with a smart meter, moving onto the CRT tariff, and being given an IHD that showed current and
historical peak, off-peak and total consumption - all at no cost to the customer.

During 2008-09, ASC provided a financial incentive for the installation of rooftop BP-PV systems on residential properties
(see Residential PV report), which included an elevated buyback rate for PV generation that was linked to the peak tariff.
As part of this package, customers had to have a smart meter installed, were required to move onto the CRT, and were
provided with an IHD that displayed PV generation as well as peak/off-peak consumption.

Thus there were two distinct cohorts of customers that participated in the CRT trial:
CRT-only participants: ASC customers who, after discussion with, and recommendation of, an ASC auditor at HEA,
voluntarily opted to change to the CRT for a minimum of 12 months, with an option thereafter to return to the flat
rate tariff.
BP-PV participants (BP-PV): ASC customers who, upon installing a BP-PV system with ASC funding, were mandatorily
placed on the CRT for the duration of the ASC project.

Residential Cost Reflective Tariff Pricing Trial 2




// .
@)1 — Alice SOEQ rCitg
1.2.2 Targets

The original project target of 350 households subscribed to CRT-only was not changed in the 2009 target review.
However the BP-PV target was altered. Both targets were exceeded during 2010-11.

CRT trial Target SM Installations Number Of_ SM-CRT

group Original = 2009 Revised Completed By InSta"aF'ons ot
Completion date

CRT-only 350 350 June 2011 378

BP-PV 250kWp 300kWp June 2010 277 (531kWp)

Table 1: Target and actual installations for the CRT trial

1.2.3 Participant churn

The ASC project had to deal with customers moving out of premises, selling houses, and buying new residences in Alice
Springs. If a household customer on CRT (whether CRT-only or with BP-PV) moved out of their home, the CRT was
discontinued, with an automatic reversion to flat rate, but the smart meter was not removed. The new occupants were
generally notified of the situation and of the ASC program, and had the option of joining ASC and taking up the CRT with
the existing meter and IHD until the closure of the CRT trial. However for new householders in homes with a smart meter,
opting to join ASC and continue the CRT proved the exception rather than the rule, so over time there was a small but
steady attrition in the number of participants in the CRT-only trial. The participant attrition rate was lower for the BP-PV
cohort than for the CRT-only customers, as it was likely that the BP-PV cohort was a more settled group of residents who
had made a significant financial commitment to the installation of the BP-PV systems.

1.2.4 Control group for CRT trial

The logic of a control group and its recruitment for the ASC program are described in the Residential Overview Report.
However, prior to the ASC program, there had been no residential smart meter installations in Alice Springs and so there
was no residential interval data to enable realistic estimates of the average distribution of electricity consumption across
the designated peak and off-peak periods for residential consumers. Thus there was no baseline data against which to
compare the electricity consumption distribution profiles of the CRT trial participants, and so help assess one key aspect
of the effectiveness of the CRT trial, i.e. any shift of consumption from peak to off-peak periods, or, at a minimum, the
distribution between these periods for CRT trial households. To provide comparative data from households not in the ASC
program or CRT trial, ASC took steps to establish a control group.

The initial aim was to recruit 150-200 control group participants who were willing not to become active ASC customers
for a period of 2 years. However despite extensive advertising and promotion (including a financial incentive) only about
60 residents expressed an interest. To raise numbers to the 150-200 level, existing ASC customers who either had not
had an HEA, or who had an HEA but had not implemented any EEMs, were approached to participate in the control
group. Approximately 100 such households were added to the control group in this way. Thus the group was termed the
formal Control Group (FCG) and it consisted of 2 subgroups:

1 original volunteers who had not previously signed-up with ASC,

2 existing ASC customers who had limited engagement with ASC services and incentives (e.g. for some reason had not
had an HEA; had an HEA, but done no EEMs.

It was hoped and encouraged, but could not be mandated, that the formal control group members would not undertake
ASC EEMs and related activities. However a small number did so and ASC accepted these developments. The numbers in
the two sub-groups of the formal Control Group, and their change over time associated with HEA and/or EEMs are shown
in the table below.

Residential Cost Reflective Tariff Pricing Trial 3
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Numbers in control group
Formal Control Group component . . Without HEA
: : Initially With later HEA/EEM
or EEM
Original formal Control Group - not ASC customers - FCG1 63 5 58
Existing customers formal Control Group - FCG2 106 13 93
Totals 169 18 151

Table 2: Numbers of participants in the formal Control Group

In a number of Control Group houses, smart meters were not able to be fitted in the meter boxes to replace the existing
accumulation meters; this was usually because the box was too small for the larger smart meter, or an asbestos
mounting panel precluded work on the meter box. All other members of the formal Control Group (i.e. originals and
existing customers) had smart meters fitted by PWC. PWC had limited human resources to install the smart meters, and
153 meters were installed over a six-month period from August 31 2010 to 31 March 2011.

1.3 Financial Aspects
1.3.1 CRT tariff structure

A two-tiered tariff was established, and structured to use the same price points as the pre-existing commercial ToU tariff
but with different peak and off-peak periods. Residential peak timing considered typical household occupancy patterns
(e.g. weekends were designated as off peak), and to generate a financial saving compared to the flat rate tariff
customers had to allocate over 75% of total household electricity consumption to off-peak periods. The CRT tariff
structure and historical pricing per financial year (FY) were as follows:

Cents per kWh
) FY FY FY FY FY
Tariff structure July-Dec | Jan-June
2007- 2008 | 2009- | 2010- & 2011- 23(’) s 013
08 09 10 11 12
Flat rate 15.1 15.52 18.31 19.23 19.77 21.77 25.83
Peak rate 2235 2341 | 2727 | 2863 | 29.43 31.07 37.75
9am - 6pm weekdays
Off-peak rate
6pm - 9am weekdays 1258  13.01 = 15.35 16.12 16.57 18.48 21.89
All day Saturday and
Sunday

Table 3: Peak, off-peak and flat rate electricity consumption tariffs during the ASC program

1.3.2 No worse-off safety net

All customers in the CRT trial were offered a 'no worse-off safety net', whereby if the cost of electricity consumed per
billing period at peak/off-peak rates (i.e. the usage charges on the PWC invoice) was greater than what would have been
the cost at the flat-rate tariff, customers could be refunded the extra cost incurred. However the CRT trial residents had
to apply to ASC for the refund (after self-assessing the situation), and the refund (provided by PWC) then appeared as a
credit on a subsequent electricity bill. This feature was designed to encourage participation by households whose daily
living patterns were generally not congruent with the peak times, e.g. a parent at home with young children during the
day.

Residential Cost Reflective Tariff Pricing Trial 4
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2. Design, Technical and Data Aspects for the CRT Trial

2.1 Smart Meters and IHDs
2.1.1 Hardware

All customers who participated in the CRT trial had their existing analogue meters replaced with smart meters, whose
data was available to ASC (through PWC) in 30 minute intervals, and was used by PWC for time of use billing. Model
details for the smart meters and IHDs used in the ASC CRT trial are summarised in the following table. Smart meter
selection was based primarily on Electronic Design and Manufacturing International (EDMI) meter capabilities and PWC
product knowledge, and the Millenium Electronics IHD was the most advanced direct feedback device of its type found to
be available at the time.

Each IHD communicates with an installed smart meter via a short-range wireless system, and is an interface by which
householders may access their electricity consumption and/or PV generation data. Every IHD is individually programmed
to communicate with a specific smart meter. It is also possible to read the smart meter directly via its LCD read out
screen for peak, off-peak and total consumption as well as PV generation (if relevant). Customers were provided with a
simple instruction sheet on how to read their smart meter, so, if they made an effort, they could monitor peak/off-peak
consumption without an IHD.

Smart Meter:
Single Phase Three Phase
Model(s): CRT only EDMI Mk 7C EDMI Mk 10D
BP PV EDMI Mk 7A EDMI Mk 10D + Atlas pulse meter

9 Compatible with IHD

9 Suitable for gross metering

9 Customer can interrogate LCD display of smart meter
ll

EDMI meters provide a flexible solution to various metering
requirements (as above in model description)

9 Support for 2 communications ports: Zigbee wireless protocol used
Features: by Millenium IHD, and cellular network interface for remote data
access by PWC

9 Meters programmed to record 30 minute interval (load profiling)
logging - storage capacity was 90 to 120 days of data with
automatic overwriting

9 Meters programmed to display cumulative kWh consumption split
between peak, off-peak and total

9 See http://www.edmi-meters.com for technical information.
. 9 Features outlined above
Selection factors:
9 PWC contracts and knowledge of EDMI products.
Unit cost: 9 varied depending on model and time of purchase - average cost
approx $360
Installation cost: 9 $130 (approx 1 PWC man-hour).

Mobile phone connection and data downloads - approx $100 per
annum

Maintenance cost

Residential Cost Reflective Tariff Pricing Trial 5
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9 Accumulated registers for Peak, Off peak and total consumptions
Programming 9 Load profile (30 min) data for consumption
91 Communication ports for IHD and Comms (Mobile phone modem)
IHD:
Model: 9 Millenium Electronics In-home Display
9 320 x 232 pixel TFT liquid crystal display with Touch Screen
9 Instantaneous and real time usage readings
Features: 9 Graphing and history functions
9 Compatibility with smart meter
9 See http://www.millec.com.au/index.php for technical information.
Utilisation: 9 Almost identical hardware, different software programs for CRT, BP-
' PV and CRT non-BP PV
9 Features outlined above
Selection Factors: 9 Only device available on the market at time of planning/ordering
(early - mid 2008).
Unit cost: 9 Approx $350 (varied slightly with time of purchase and software
' development)
Installation cost: 9 $120 (approx 1 man-hour PWC/BP Contractor).

Table 4: CRT trial - smart meter and IHD technical details

The EDMI meters were programmed to record consumption in 30-minute intervals, this being a requirement of the
Commonwealth Solar Cities program. The meters were remotely read using a connection over the cellular wireless
network, on a nominal monthly basis, though download of data could be initiated on demand by PWC staff. As detailed in
the BP PV residential report, programming issues combined with delays in supply of components combined to result in
data loss between meter readings, and, as a result, the data record for some installed CRT meters had gaps following
installation up until rectification of communication and programming issues. Please refer to the PV report for additional
information on issues with interval metering.

2.1.2 Costs of CRT trial units

The approximate average costs per unit are shown in the table above. PWC undertook meter installations and IHD
distribution to CRT customers as an in-kind contribution to the ASC project. For the BP-PV customers the cost of the IHDs
was included in the overall PV package price, and BP was responsible for distribution and maintenance of IHDs. The ASC
project and PWC paid the full cost of the technologies for CRT-only customers, who thus received this potential electricity
cost saving measure free of charge. PWC paid for any maintenance of smart meters, for the mobile phone connection
and associated usage costs; mainly the regular data downloads via the Telstra mobile phone network.

2.1.3 Roll-out of IHDs

The manufacturer of the IHDs experienced significant problems in the manufacture and delivery of the IHD units, and
ASC and BP commissioned significant changes to the software in the respective units to provide a high quality and
visually appealing interface. As such, the IHDs did not become available until September 2010, and the rollout period
(with one technician) was 2-3 months. A comprehensive guide to the use of the IHD was provided to all customers, as
well as advice about what to do if they encountered problems. ASC provided a support service for the CRT-only
participants, and the local BP-PV contractor dealt with problems from the BP-PV customers for the first 12 months after
roll-out.

Residential Cost Reflective Tariff Pricing Trial 6
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The BP-PV and CRT-only smart meter installations commenced in 2008, were very frequent in 2009, and diminished in
2010. The delay in the provision of IHDs proved to be frustrating for many customers, both those with BP-PV systems and
CRT-only customers, who clearly were interested in having real time information on their consumption (and generation).
The delay did mean however that many customers in the CRT trial had been on the CRT with a smart meter for quite long
periods (up to a year or more) before they received the anticipated IHD. This provided an opportunity for ASC staff to
survey customers before and after they received their IHD, knowing that most had been on CRT for a significant period.
The development and conduct of these surveys became the CRT-IHD trial study, the details and results of which are
provided in a separate document. However, an overview and some relevant results are included in this report.

2.2 CRT-IHD Trial Study

For both CRT-only and BP-PV customers, two different but related printed questionnaires were developed and distributed
at the receipt of IHDs and a second survey distributed some time afterwards. These are regarded as pre- and post-IHD
survey instruments. The pre-IHD surveys were distributed at the time of IHD provision and set-up, and customers were
asked to complete the survey prior to using the IHD. Post-IHD surveys were distributed approximately 6 weeks after
receipt of the IHD. Total average response rates for the pre- and post-IHD surveys were fairly similar at 35.03% and
35.21% respectively, though there was a significant difference in the pre-lIHD response rates between the two
respondent groups (CRT-only and BP-PV).

Post-IHD Pre- and post-
Pre-IHD returns Total returned
_ Total returns IHD2
distributedt
Count | %age | Count | %age | Count | %age | Count | %age
CRT 285 118 41.4 99 34.74 76 26.67 170 31.95
respondents
BP PV 266 75 28.2 95 35.71 52 19.55 387 35.12
respondents
Total 551 193 35.03 194 35.21 128 | 2323 217 38.07

Table 5: CRT-IHD trial study - pre- and post-IHD survey response rates

1Total number of surveys distributed differs from trial participant totals due to terminations and new participant recruitment during IHD roll-
out.
2 Pre- and post-IHD = respondents who returned both surveys, using ASC registration id to identify respondents.

A final question in the pre-IHD print survey asked respondents to indicate their willingness to participate in an interview
to explore their experiences and views on the CRT-IHD trial. A total of 37 semi-structured phone interviews were
subsequently conducted between December 2010 and March 2011. To provide an overview of household feedback and
behavioural changes in electricity consumption, relevant participant questionnaire/interview responses and electricity
consumption analyses have been summarised in this report. For a detailed outline of the CRT-IHD study context,
methods and results refer to the separate ASC CRT-IHD Study report.

2.3 Rationales, Assumptions and Issues with the CRT Trial

The following points explain the various assumptions made in relation to data inclusion and accuracy, and highlight

potential limitations.

1 The analysis is based on residential customers; a small number of commercial customers received IHDs at a much
later date (mid to late 2011) and they have not been included. Residential landlords (some of whom installed BP-PV)
and new-build ASC customers have been excluded.

2 ASC customers for the CRT trial were not randomly selected - they chose to join the CRT trial (after discussions with
an auditor), and in many cases as it was in their financial interest to do so (e.g. if both partners worked and if
children were at school). Thus the CRT trial participants are not considered a randomly selected group of the Alice
Springs population.

3 PWC interval data has been used for the peak and off-peak electricity consumption analyses. Relevant fields created
from the 30-minutes interval data include read date, time, peak electricity, off-peak and total electricity
consumption. The average daily consumption (ADC) calculator using quarterly consumption records was also
employed.

Residential Cost Reflective Tariff Pricing Trial 7
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4 PWC problems with smart meter installation and initial collection of interval data resulted in the loss of early period
data for many customers. Thus for a portion of customers there is no initial interval data, for periods between 2 and
12 months.

5 Smart meter installations occurred over a long period, and consequently interval data start dates are varied. It is
likely that some of the calculated changes in household electricity use may be attributed to external variables, i.e.
not directly related to the CRT trial.

6 ADC calculations based on quarterly data do not represent a specified time period but, for each household, the
annual periods before and after smart meter installation and IHD provision. Analyses using interval data are for a
specified two-year period for which control group, CRT-only and BP-PV 30-minute data is available.

7 The IHD received dates as recorded by PWC for CRT-only customers are considered accurate. Conversely, the IHD
received dates, if available, recorded for BP-PV customers are considered to be much less accurate due to poor
contractor records; their use in pre-post IHD electricity consumption analysis is limited.

8 ASC supported households in modifying their electricity use, and a household comprises one or more persons.
Though it was requested that the person most actively engaged with the CRT/IHD complete the before and after
questionnaires for the CRT-IHD trial study, there was no guarantee that this occurred.

2.4 Reporting Structure

ToU Sub-Category:
1. Number of households subscribed to CRT

2. Change in total electricity consumption across CRT households

3. Time of 3. Difference in electricity consumption at peak periods
Use (ToU) i :
Trials 4. Analysis of cost savings (or overruns) by households
5. Number of households claiming ‘no-worse-off’ safety net
6.Costs and benefits to network provider
7. Barriers to wider uptake
Smart Meter Sub-Category:
4. Smart 1. Costs and benefits of applyi rt meters at the d ti
e Ie.vetlas s and benefits of applying smart meters at the domestic
(SM)
2. Roll-out effectiveness
IHD Sub-Category:
5. IHDs 1. Costs and effectiveness of IHDs as demand management tool

2. Customer feedback and behavioural change over time

Table 6: CRT trial report structure

3. Time of Use Trials
3.1 Number of Households Subscribed to CRT

Initial targets for the installation of residential PV systems were met and extended, and all the BP-PV installations (which
included CRT and IHD) were completed by June 2010. The target of 350 CRT-only participants was exceeded in 2011
and participation levels for both groups at December 2012 are shown below.

Residential Cost Reflective Tariff Pricing Trial 8
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2008 2009 2010 2011 2012 Cumulative

Total

CRT EEMs/installations 49 214 84 32 | 379

CRT to BP-PV - for info* (6) (14)

CRT terminations 7 24 33 26 90

Net CRT active/year 49 207 60 -1 -26 289

BP-PV installations 26 118 133 277

BP-PV terminations 3 10 7 23 43

Net BP-PV active/year 115 123 -7 -23 234

Table 7: Numbers of households that participated in the CRT trial to December 2012

*The 20 original CRT participants who installed a BP-PV system are considered to be BP-PV participants as they received a BP-PV IHD.
They are not counted in the CRT data and are grouped in BP-PV for results analysis.

The smart meters for the three groups (CRT-only, BP-PV and Control Group) were installed over significant time periods
during the program. There were also some households, nominated for the control group, at which a smart meter could
not be installed for practical or safety reasons. The periods of installation and the numbers of meters are shown in the

table below.
L . . . Number of houses
First installation Last installation . .
Period with smart meters
date date .
installed

CRT-only November 12 2008 July 52011 33 months 379%

BP-PV May 5 2008 June 30 2010 25 months 277*

Control Group September 1 March 31 2011 6 months 153

Table 8: CRT trial - periods of installation of smart meters and their numbers

*20 customers had a CRT-only meter installed prior to receiving a BP-PV installation

3.2 Changes in Total Electricity Consumption across CRT Households

Using quarterly electricity consumption records from the ASC database, ADC per registration was calculated for annual
periods before and after the installation date of each smart meter for both the CRT-only and the BP-PV customers. The
steps in the analysis were as follows:

T

The ADC analysis was run for one-year intervals, using periods of one year before, and two years after, the
installation date of each smart meter. The resultant data file included the total consumption and the number of
days for which data was available in each year period, and the ADC for each year period based on these two
numbers.

For the annual periods one year before and two years after each smart meter installation, only customers with a
minimum of 300 days of data per annual period were considered in the analyses.

The averages of the individual customer ADCs (across all customers with valid consumption data) were
calculated for each before and after period.

The table below shows the periods, the numbers of customers with the minimum days of data, the average ADC for the
groups and the changes in the average ADCs, using PWC quarterly data.
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MUl Annual average ADC IO ELEL
Before customers average ADC across Percentage
across customers i .
(BP1) SM with . customers with data, changes in ADC
. with data, kWh
- after SM | valid/300+ kWh
(AP1, AP2) days of AP1- AP2-
periods . BP1 | AP1 | AP2 | AP1-BP1 | AP2-BP1 BP1 % BP1 %
CRT-only households
BP1- AP1 313 26.70 | 24.82 -1.88 -7.04
EE;L'AM & 282 26.95 | 25.62 | 25.48 -1.33 -1.47 -4.94 -5.45
BP-PV households
BP1- AP1 246 23.64 | 22.69 -0.96 -4.04
EPP;'AM & 239 23.44 | 22.47 | 22.15 -0.97 -1.30 -4.13 -5.53

Table 9: Annual average daily electricity consumption before and after smart meter (SM) installation

9 For households with one year's data before and after the smart meter installation:
0 both the CRT-only and BP-PV groups show a decrease in average ADC in the year after the smart meter
installation, and the CRT-only group shows a bigger decrease (7%) than the BP-PV group (4%).

9 For the cohorts with two year's post smart meter data (a subset of those with one year's post smart meter data):
0 the decrease in the first year for the CRT-only group is slightly less than that for the CRT-only group with
one year of post smart meter data.
0 In the second year after smart meter installation, for both cohorts the decrease in the second year is
slightly larger than that of the first year, and is in the order of 5.5% in relation to the year prior to smart
meter installation.

9| There was no evidence of a 'rebound effect' (i.e. an increase in electricity consumption) as a result of smart
meter installation.

In the data presented above, no adjustment has been made to take account of other energy efficiency measures known
to have been undertaken by these customers, nor any systemic changes in electricity consumption over the period by the
general Alice Springs population (e.g. due to tariff increases or weather conditions). It is likely that the changes in
consumption noted above are related more to the implementation of EEMs than to the installation of the smart meter.
This requires a separate analysis.

3.3 Electricity Consumption at Peak Periods

As described in section 1.2.4, a control group was established to provide a baseline against which to compare the
peak/off-peak distribution of electricity consumption with that of the CRT-only and BP-PV groups. Where there were no
technical or safety constraints, Smart meters were installed at Control Group households. At various times after joining
the Control Group some members engaged with ASC mainly through implementing one or more EEMs. Although some of
these households may have had a reasonable period for Control Group data prior to EEM implementation, their data has
been excluded from the Control Group analyses. There was no normal quarterly billing data available for the Control
Group households.

The smart meter installations for the Control Group were done in the six months prior to March 31 2011, so it was not
until April 2011 that data was potentially available from all Control Group participants; a number of Control Group
members terminated their registrations during the program and data since termination was not available. BP-PV Smart
meter installations were completed by July 2010 and the final CRT-only smart meter was installed in early July 2011.
Table 8 above shows the periods of installation and the numbers of households initially fitted with smart meters. Interval
data was obtained from PWC until March 2013, so the two year period from April 2011 to March 2013 is the time across
which peak/off-peak and total consumption data is examined, based on 30-minute interval data records. Note that these
dates do not neatly coincide with customer billing periods (which were March to May, June to August, September to
November and December to February).

Residential Cost Reflective Tariff Pricing Trial 10
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In processing and analysing the interval data the following procedures were used:

T
T

Interval data was aggregated by household by month into peak, off-peak and total consumption.

Months with incomplete data were excluded - these were generally the months during which the smart meters
were installed, when registrations were terminated, or possibly when there were technical problems with data
collection (infrequent).

In each of the three groups (control, CRT-only, and BP-PV), valid data per household was summed for each
month to give monthly totals, and divided by the number of households to give averages per household per
month. The number of households with valid data per month showed some variations due to ASC program
terminations and data quality.

As an additional analysis to take account of such monthly variations, for each one-year period (April-March), only
data from households with continuous monthly data over each individual yearly period were included; this
reduced the number of valid households with data, compared with the total available per month.

The three key metrics were:
0 average total consumption per household (kWh)
0 average peak consumption per household (kWh)
0 percentage of total consumption during peak periods

The consumption data and percentage peak consumption per month in tables 10 and 11 below are comparable
between the three groups (control, CRT-only, BP-PV) for each month, as the total hours and number of peak
hours is consistent. Comparison between months is not strictly valid as the total hours vary and the number of
peak hours is more variable, (largely depending on week days and weekend days per month).

Table 10 below shows the monthly data for the three cohorts, using all valid data available.

Control Group CRT-only Group BP-PV Group
Year Average kWh . Average kWh . Average kWh .
and Count | consumption % Count | consumption % Count | consumption %
Peak Peak Peak
month Total | Peak Total | Peak Total Peak

2011 Apr 128 477.36 | 117.78 | 24.7 258 553.8 | 112.33 | 20.3 256 489.65 108.4 221

2011 May 124 619.39 | 133.74 | 21.6 269 689.53  121.17 | 17.6 255 631.55 | 125.64 | 19.9

2011 Jun 119 803.73 | 168.71 | 21.0 268 830.81 | 149.12 | 17.9 255 786.94 | 159.59 | 20.3

2011 Jul 117 77257 | 161.14 @ 20.9 258 799.79 | 142.86 | 17.9 253 757.14 | 152.25 | 20.1

2011 Aug 122 540.76 | 120.51 | 22.3 265 606.01 | 111.78 | 18.4 252 550.3 115.26 | 20.9

2011 Sep 121 471.08 | 11594 | 24.6 261 545.33 | 108.63 | 19.9 252 506.58 | 113.85 | 22.5

2011 Oct 118 586.66 | 144.79 | 24.7 261 643.79 H 128.41  19.9 251 592.05 | 13149 | 22.2

2011 Nov 117 626.65 | 161.85 | 25.8 259 704.04 | 146.79 | 20.8 252 654 153.66 | 23.5

2011 Dec 117 761.41 | 207.03 @ 27.2 257 880.09 | 203.62 | 231 253 828.68 | 203.37 | 245

2012 Jan 116 879.33 | 249.04 | 28.3 254 954.32 | 227.71 | 239 251 907.64 | 228.83 | 25.2

2012 Feb 118 693.78 | 177.48 | 25.6 252 783.59  156.95 @ 20.0 248 744.05 | 166.61 | 22.4
2012 Mar 118 574.16 | 1479 25.8 248 651.89  129.93 @ 19.9 247 602.36 | 133.86 | 22.2
2012 Apr 117 545.04 | 139.81 | 25.7 249 630.63 | 136.18 | 21.6 247 591.63 | 136.41 | 23.1

2012 May 116 578.26 | 133.99 | 23.2 247 659.54 | 124.03 | 18.8 247 626.7 128.23 | 20.5

2012 Jun 115 701.63 | 145.33 | 20.7 245 771.08 | 138.15 | 17.9 246 768.27 | 147.27 | 19.2

2012 Jul 116 795.36 | 164.72 | 20.7 245 815.55 | 145.47 | 17.8 243 838.36 | 163.15 | 19.5
2012 Aug 118 626.65 | 136.26 | 21.7 245 653.37 | 119.02 | 18.2 244 631.15 | 123.68 | 19.6
2012 Sep 116 492.36 | 111.76 | 22.7 245 550.09 | 105.25 @ 19.1 243 526.22 | 108.73 | 20.7

2012 Oct 116 591.08 | 164.88 | 27.9 245 653.73 | 147.13 | 225 243 618.4 153.86 | 24.9
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2012 Nov 116 743.93 | 206.3 | 27.7 244 810.16 | 176.79 | 21.8 243 798.44 | 193.15 | 24.2
2012 Dec 113 848.11 | 219.97 | 25.9 241 924.83 | 202.15 | 21.9 241 912.03 | 211.69 | 23.2
2013 Jan 117 950.8 | 283.61 | 29.8 240 1042.3 | 259.94 | 24.9 241 1007.57 | 265.39 | 26.3
2013 Feb 116 731.87 | 191.67 @ 26.2 240 792.14 | 161.85 | 20.4 241 761.06 | 17451 | 229
2013 Mar 117 740.78 | 181.69 @ 24.5 239 815.02 | 161.53 | 19.8 242 790.32 | 173.07 | 21.9

Table 10: Monthly peak electricity consumptions for all households with valid interval data

Data sifting was undertaken so that for each full year period (April-March), only those households which had continuous
valid data over the year were included. This reduced the numbers somewhat, but in each year period for each cohort, the
months had the same number of households contributing data. This data is shown below.

Control Group CRT-only Group BP-PV Group
Month Avlfvrjlhge % Average kYVh o Average kYVh o

, consumption consumption
consumption | peak Peak | Peak

Count | Total | Peak Count | Total | Peak Count | Total | Peak
2011 Apr 109 | 491.1 | 1201 244 | 214 | 564.4 | 1146 | 20.3 245 4908 1086 221
2011 May 109 | 643.4 1383 215 214 | 7044 | 1245 17.7 245 | 6317 | 1255 | 19.9
2011 Jun 109 | 8215 1732 211 | 214 | 836.6 | 152.1 | 18.2 245 | 790.0  159.4 | 20.2
2011 Jul 109 | 765.4 | 159.7 = 209 = 214 | 8245 | 150.6 @ 18.3 245 | 760.6 | 151.4  19.9
2011 Aug 109 | 5453 | 1225 | 225 214 | 634.0 1186 187 245 | 551.3 1143 | 20.7
2011 Sep 109 | 485.6 1200 247 @ 214 | 5701  113.9 | 20.0 245 | 507.4 1128 | 22.2
2011 Oct 109 | 588.0 144.6 | 24.6 | 214 | 6651 1319 | 19.8 245 | 597.1 | 131.8 | 22.1
2011 Nov 109 | 633.3 163.0 257 | 214 | 7203 | 1499 20.8 245 | 660.6 | 154.6  23.4
2011 Dec 109 | 766.0 | 207.9 @ 27.1 | 214 | 8913 | 207.1 | 23.2 245 | 836.5 | 205.1 245
2012 Jan 109 | 883.7 | 2488 | 282 214 | 963.5 2285 23.7 245 | 914.8 | 2316 253
2012 Feb 109 | 7024 1791 255 | 214 | 795.0 @ 1588 | 20.0 245 | 7472 | 167.9 | 225
2012 Mar 109 | 577.3 1488 258 @ 214 | 659.7 1314 19.9 245 | 602.9 | 134.0 @ 222
2012 Apr 106 | 564.7 | 1445 256 | 238 | 6313 | 136.3 | 21.6 237 | 599.7 | 138.1  23.0
2012 May 106 | 589.3 | 136.0 | 23.1 238 | 6589 1232 187 237 | 6326 | 129.1 20.4
2012 Jun 106 | 709.5 146.7 20.7 | 238 | 768.1 | 137.4 17.9 237 | 7729 1480 | 19.2
2012 Jul 106 | 811.8  169.1 @ 20.8 @ 238 | 814.8 | 1459 | 17.9 237 | 843.7 | 1644 195
2012 Aug 106 | 641.9  140.8 219 @ 238 | 650.4 | 1182 | 18.2 237 | 6350 | 1241 195
2012 Sep 106 | 510.8 116.0 | 22.7 | 238 | 547.4 | 1046 | 19.1 237 | 526.6 | 1085 | 20.6
2012 Oct 106 | 610.1  169.7 27.8 @ 238 | 6489 1456 224 237 | 6211 | 153.8 | 248
2012 Nov 106 | 765.3 | 2123 | 27.7 | 238 | 804.4 | 1759 | 21.9 237 | 802.0 | 193.6  24.1
2012 Dec 106 | 857.6 | 220.6 257 | 238 | 923.1 | 202.0 | 21.9 237 | 9183 | 2124 2341
2013 Jan 106 | 970.1 | 289.8 29.9 = 238 | 1041.7 | 259.7 | 24.9 237 | 1016.4 | 267.3  26.3
2013 Feb 106 | 735.0 1937 263 @ 238 | 7919 1618 204 237 | 7684 | 176.4 | 23.0
2013 Mar 106 | 747.3 1855 | 248 | 238 | 8160 1617 | 19.8 237 | 800.7 | 175.4 | 21.9

Table 11: Monthly peak electricity consumptions for households with continuous interval data per year over two years
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For each of the above datasets the monthly data was aggregated to annual periods (April-March). There are only very
minor (and not significant) differences in the percentage consumption during the ToU peak between the data from all
available households and from those households which have continuous data during the yearly periods. This is shown in
the two tables below.

Control Group CRT-only Group BP-PV Group
B kWh . kWh . kWh .
Eehod Electricity consumption % consumption % consumption %
consumption Peak Peak | Peak
Total Peak Total Peak Total Peak
April 2011 Average Total 7806.9 | 1905.9 8643.0 1739.3 8050.9 | 1792.8
- March Average 650.6 = 158.8 244 7202 @ 1449 201 6709 1494 22.3
2012 monthly
1 year Average daily 21.4 5.2 23.7 4.8 22.1 4.9
April 2012 = Average Total | 8345.9  2080.0 9118.4 | 1877.5 8870.2 | 1979.1
- March Average 695.5 1733 249 7599 @ 1565 20.6 7392 1649 223
2013 monthly
1 year Average daily 22.8 5.7 24.9 5.1 24.2 5.4
April 2011 = Average Total | 16152.8 3985.9 17761.4 3616.8 16921.1 3772.0
- March Average 673.0  166.1 247 7401 1507 @ 20.4 7050 @ 1572 22.3
2013 monthly
2 years Average daily 22.1 5.5 24.3 4.9 23.1 5.2
Table 12 Average annual peak electricity consumptions for all households with valid data
Control Group n=109 | CRT-only Group n=214 | BP-PV Group n=245
B kWh . kWh . kWh .
Period Electricity consumption % consumption % consumption %
consumption Peak Peak { Peak
Total Peak Total Peak Total Peak
Average Total = 7903.1  1925.9 8828.7 1781.8 8090.7 1797.1
April 2011 Average 24.4
- March on tf‘l 658.6 = 160.5 : 735.7 1485 20.2 6742 1498 @222
2012 y
Average daily 21.7 5.3 24.2 49 22.2 4.9
Control Group n=106 | CRT-only Group n=238 | BP-PV Group n=237
Average Total | 8513.4 2124.6 9096.8 | 1872.2 8937.3 | 1991.2
April 2012 Average
- March g 709.5 177.1 | 25.0 | 758.1 156.0 20.6 744.8 165.9 22.3
2013 monthly
Average daily 23.3 5.8 24.9 5.1 24.4 54

Table 13: Average annual peak electricity consumptions for households with continuous data for a year

Observations on the peak and total consumptions:

9 The results are consistent across the two years of available data, and between the data from all the households
and its subset of those households with continuous data for yearly periods.

9| Comparison of the ADCs based on quarterly records in the one or two years post smart meter installation (Table
9) with the interval data ADCs (Tables 12 and 13), shows they are similar, and that the small differences may be
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attributable to timing factors (e.g. fixed two-year period for interval data, immediate post smart meter installation
for quarterly data) and variation in numbers.

The total 12 month consumption (and the ADC) for all three groups increased from the first 12 month period
(April 2011-March 2012) to the second. This may be attributable to climatic effects as the winter of 2012 was
particularly cold and the summer of 2012-13 unusually hot.

The ADC for the Control Group (22kWh) was the lowest of the three cohorts, followed by the BP-PV group
(23kWh) and the CRT-only group (24.5kWh). This may be related to factors such as house size and household
composition, although such possibilities are not explored here.

For the control group, peak consumption is very close to 25% of total consumption, for the CRT-only group it is
around 20%, and for the BP-PV group 22%.

For both CRT-only and BP-PV groups the average absolute peak consumption is less than that of the Control
Group for all annual periods and for both data types (continuous and all available).

Prior to the ASC program, no data was available to calculate an 'average' percentage for peak consumption
during the peak period (9am-6pm weekdays) specified for the ASC program. The data from the Control Group
indicates that 25% is a reasonable working average.

The structure of the ASC ToU tariff was such that if households were to save money on this tariff compared to
the flat rate tariff, they had to have less than 25% of their total electricity consumption during the peak period.
The data from the Control Group shows this group consumed 24.5% of total electricity during the peak period.
This indicates that the selection of peak/off-peak periods was a fairly conservative structure, and apparently
achievable 'on average' without great difficulty. However Control Group numbers were not large and there has
been no investigation of their household structure and living patterns.

The CRT-only group was not a random group of ASC households, but was somewhat biased towards those whose
household occupancy patterns initially suited the ToU tariff. Thus although the percentage peak for this group
was in the order of 20% and significantly less than the 25% for the control group, the apparent reduction is likely
to be due to both the households' efforts to move consumption from peak to off-peak periods as well as the
underlying household occupancy patterns that predispose the households to such ToU savings.

In relation to household occupancy patterns the BP-PV group was more 'random' than the CRT-only group, the
main participating factors being financial ability to purchase the BP-PV system and speed of commitment after
receiving a quote. The percentage peak for the BP-PV group of 22% is between the CRT-only group and the
control group

Thus a 3-4 percentage point reduction in peak period percentage of electricity consumption can be associated
with the move to the Tol tariff.

3.4 Analysis of Cost Savings (or Overspends) by Households

One of the purposes of the CRT trial was to examine the effect of price incentives (through ToU) tariffs on the distribution
of electricity consumption between peak and off-peak periods. For the periods and tariffs established for the trial,
financial savings occurred when peak consumption was below 25% of total consumption over a billing period. Using the
household interval data and the ToU tariff rates per financial year, it was possible to undertake calculations that
compared the electricity consumption costs at the ToU rates with those at the comparable flat rate. This was done
initially for monthly periods using all available electricity consumption data. For most households the first month and last
month (if terminated prior to March 2013) were partial months of electricity use. It was established that omitting these
months from analyses had no significant influence on the analyses, so only full months of data were used. For the two
groups, the table below shows the numbers of households and months, together with savings, overspends and net
savings, over the period from December 2008 to March 2013 - 52 months. For a small number of households (mainly
CRT-only) there were data for only 1-6 months.
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CRT-only group Dec 08 - Mar 13 BP-PV group Dec 08 - Mar 13
Average Average
Count Total $ $ g Count Total $ $ g
Number of households 325 276
Mean data months/ household 32 37
Total data months - all 10391 10243
households
Households with savings 275 (85%) | 43809.48 | 159.31 189 (68%) | 26135.80  138.28
Households with overspend 50 3274.76 65.50 87 7098.08 81.59
Net Total saved 40534.72 19037.72
Average net savings per month - all households 3.90 1.86
Average net savings per household- over full period 124.72 68.98
Table 14: Summary of ToU tariff cost savings and overspends
Dollar groupings for savings and overspends per month are shown in the table below.
CRT-only group BP-PV group
Total $ per
$ grou mo:tr? Savings- [ Savings-
P Number of Number of month
per average Overspend Overspend
households - households average
month within per month o per month
within group
group
20-24.99 1 22.68
15-19.99 7 119.3 51.07
10-14.99 21 241.54 95.1
5-9.99 86 582.52 37 273.88
savedper ) 4 g9 26 117.39 17 74.22
month
3-3.99 36 124.03 24 82
2-2.99 39 97.92 22 57.1
1-1.99 38 56.94 36 54.26
0-0.99 21 12.57 1374.89 42 21.77 709.4
0-0.99 22 10.85 39 19.61
1-1.99 10 12.91 14 21.29
2-2.99 7 15.76 15 37.01
3-3.99 4 14.73 6.73
Overspend )/ og 0 0 3 13.05
per month
5-9.99 6 38.86 11 69.72
10-14.99 1 11.45 22.48
15-19.99 0 0 0
20-24.99 0 0 104.56 22.75 212.76
Totals 325 Saving 1270.33 276 Saving 496.64
Table 15 Time of use tariff costs savings and overspends - dollar groups per month
Residential Cost Reflective Tariff Pricing Trial 15
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Observations on the savings and overspends for the ToU tariff:

T

Over the 52 months for which there was interval data, net savings from the ToU tariff compared to the flat-rate,
for the CRT-only group was $40,500 and for the BP-PV group was $19,000. This is an overall total net savings of
approximately $60,000 allowing for the additional savings associated with the incomplete first (and sometimes
last) month.

Average net savings per household per month was $3.90 for the CRT-only group, and $1.85 for the BP-PV group,
which equates to an overall average monthly household saving of approximately $2.90.

The net savings represent on average only 2-2.5% of the total cost of the electricity consumed, (approximately
$3 in a monthly charge of $130-150) i.e. on average it did not make a large difference to the PWC invoice.

Across both groups the average total net savings per month was in the order of $870 i.e. for every month of the
trial, PWC retail received on average $870 less than they would have received if both groups were on a flat rate
tariff.

Of the CRT-only group, 85% of households made net savings, whereas only 68% of the BP-PV group made net
savings.

Over the full period, average net savings (i.e. including overspends) per household was $125 for the CRT-only
group and $69 for the BP-PV group.

For both groups, the most frequent average savings per month was between $5 and $9.99, and the most
frequent average overspend per month was between $0 and $0.99

3.5 No-Worse-off Safety Net Claims

ASC also offered a no-worse-off safety net, to ensure that CRT-IHD trial participants were not disadvantaged by their
involvement. If they applied for the 'no-worse-off' safety net rebate, participants who paid more for their electricity
consumption on the CRT than if still on the flat rate tariff received a credit for the difference between the two amounts on
their next electricity bill. As with the 10:10/20:20 incentive (see EEM report), ASC promoted the safety net periodically to
customers, but did not check customer billing records nor instigate the claim process. Customers provided ASC with a
copy of the electricity bill on which they expected to make a claim, and ASC processed the bill before submitting
successful claims to PWC. Data used in this analysis was taken until the date for last possible claim on June 14 2013. It
is summarised below.

Parameter Measure
Number of households that made a claim 49
Total number of claims 121
Minimum number of claims per household 1
Maximum number of claims per household 10
Average number of claims per household 2.47
Total value of claims $2132.45
Minimum total value of claims per household (1 claim) $0.15
Maximum total value of claims per household (9 claims) $215.90
Average value of individual claim $17.62

Table 16: No worse-off safety net claims
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3.6 Costs and Benefits to the Network Provider

The costs to the network provider (PWC) of the trial are considered in two categories - installation costs and
operation/maintenance costs. Benefits are then discussed.

3.6.1 Costs of the ToU trial

Hardware and Installation costs

These include the costs of the hardware (the smart meters with their communication devices, and the IHDs), and the
costs of their installation/distribution. The purchase cost of the first group of 400 smart meters ordered by PWC was
shared between ASC and PWC. The next group of meters purchased was funded solely by ASC. For BP-PV customers the
cost of the IHD (supplied by BP) was included in the overall price of the PV package. For CRT-only customers ASC paid for
the IHDs. The indicative costs of the various types of meters are shown below:

Average cost
IS per meter $
Single phase smart meter with 2 communication
CRT - moier:s (Mk 70) $315
'?r?ela)ll Three phase smart meter with 2 communication $450
modems (Mk 10D)
Single phase dual element smart meter with 2 $380
BP-PV communication modems (Mk 7C)
trial Three phase smart meter + satellite with 2 $490
communication modems (Mk 10D)
Control | Single phase smart meter with 1 communication
Group | modem (Mk 7C) $310

Table 17: Costs of meters associated with the ToU tariff trial

For the overall program, PWC ordered and took delivery of 875 smart meters the total cost of which was $316,589, and
average cost of $362 per unit. The contributions of the two partners were:

1 PWC: $82,400
1 ASC:  $234,189

There were 809 meters installed over the 3 groups at an estimated installation cost of $130 per unit. The total
installation cost was $105,170.

Operational and maintenance costs

The major operational cost is the payment to the mobile phone network provider (Telstra) for the sim card, the network
connection and the time required for the PWC system to phone each smart meter via the GSM card and to download the
interval data for a specified period. This cost was estimated by PWC to be approximately $120 per smart meter per
annum. The final smart meters were installed in June 2011, and many were installed prior to June 2010. An average
network connection period will be taken as 3 years - June 2010 to June 2013.

The network cost for 809 meters for 3 years at $120 per year, is a total of $291,240. In terms of maintenance, some
Smart Meters required minor repairs or reprogramming, and others that were faulty required removal and replacement
with a functional meter. These costs have not been documented and are estimated to have required 90 hours at $120
per hour, a total of $10,800.
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Cost component $
Capital cost of smart meters 82,400
Installation cost of smart meters 105,170
GSM network provision 291,240
Ongoing maintenance 10,800
Total 489,610

Table 18: Estimate of PWC smart metering costs

3.6.2 Benefits of the TolU trial for PWC

Capital investment

One rationale for ToU tariffs that aim to make load shifting to off-peak periods economically attractive to consumers is
that if this incentive is successful in reducing peak demands, future capital investment in new generation infrastructure
may be postponed or possibly shelved. When the ASC Expression of Interest and the subsequent Business Case were
prepared, consideration of PWC capital deferment for generation was a stated rationale. However soon after the
business case was completed, the Northern Territory Government announced a decision to build a new 70 MW gas-fired
electricity generation plant (15 km from the centre of Alice Springs) to replace (sequentially over a planned number of
years) the existing 55 MW plant situated in the township and close to a residential area. This major PWC capital
investment in generation capacity, concurrent with the ASC program, was designed to meet the projected electricity
needs of Alice Springs for the ensuing 15-20 years. There is currently more than sufficient generation capacity to meet
peak demand, and no immediate plans for capital investment. Consequently PWC does not consider there is currently
any potential for capital deferment benefits for generation. Thus there is little incentive to maintain or further develop
ToU policy settings based on the results of the Alice Springs trial.

Load shifting and transmission network capacity

For the Alice Springs network, energy losses associated with electricity transmission are more significant during periods
of peak demand than when demand is lower. Load shifting from peak periods can reduce peak demand and so effect
small reductions in transmission losses. However this is a minor saving to the PWC.

Experience with domestic ToU-smart meter hardware, software and billing

In addition to the CRT trial examining the proclivity of customers with specified financial incentives to shift load to off-
peak periods, the trial provided both the network and retail sections of the PWC with significant operational experience in
the establishment and implementation of a ToU tariff using smart meters. This included the assessment and selection of
appropriate hardware and software, the installation and set up of smart meters, the maintenance of such meters, the
extraction, storage and processing of interval data, and the creation of residential customer invoices based on interval
data. This has proved worthwhile experience for future policy directions that PWC may initiate.

The Alice Solar City trial was the first major collection of interval data for residential customers, and provided valuable
data to improve the understanding of ToU residential behaviours. The smart meters were also able to be reprogrammed
to collect data such as voltage levels and power factor, potentially providing a ready source of extra information for
network control. This was utilised for a study of the effects of PV installation on domestic voltage levels (refer APVA case
study on Alice Springs 2011).

Customer awareness of PWC needs
As part of the CRT-IHD Trial study a pre-IHD question was asked about respondents' level of understanding of the reason

for PWC wanting to shift load from peak to off-peak periods. They were then asked to briefly explain their understanding
as an open response. The results are given below.
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Respondents were asked how well they understood the reason for PWC wanting to shift part of the Alice Springs
electricity consumption from peak to off-peak times?

How well do you understand the reason for PWC wanting to shift part of the Alice Springs
electricity consumption from peak to off-peak times?
CRT Respondents BP-PV Respondents
Response Number Uizl Number Valid percentage
percentage
Not at all 5 4.5% 9 12.5%
Alittle 64 57.1% 25 34.7%
Well 43 38.4% 38 52.8%
Valid total 112 100.0% 72 100.0%
No response 6 3
Total 118 75

Table 19: Level of understanding of PWC need to shift load to off-peak times

9 Approximately 90% of respondents indicated they considered they had some level of understanding of the PWC
reason(s) for wanting to move load from peak to off-peak times. The BP-PV group had a much higher percentage
in the top level of understanding (well) than the CRT group.

Please briefly explain your understanding of the reason to shift town electricity loads from peak
to off-peak periods:
CRT respondents BP-PV respondents
Response category
Number Percentage | Number | Percentage
Reduce overall electricity use 15 13.04 4 4.94
Balance town electricity demand/spread load 46 40.00 33 40.74
Minimise PWC infrastructure expenditure 13 11.30 18 22.22
Lnsctel'ease the efficiency of electricity generation and 11 9.57 5 6.17
Stop PWC electricity system overload 19 16.52 10 12.35
Environmental benefits - CO2 emission reduction 4 3.48 4 4.94
PWC 'revenue raising exercise' 1 0.87 1 1.23
Szzee consumer awareness of electricity use and 5 174 5 547
Other 4 3.48 4 4.94
Valid total 115~* 100.00 81* 100.00
No response 31 0.00 13 0.00

Table 20: Explanations of understanding of PWC need to shift load to off-peak times

* Some respondents provided more than one explanatory response

9 The two most accurate response categories are 'Minimise PWC infrastructure expenditure' and 'Stop PWC
electricity system overload'. Together these attracted about 30% of explanatory reasons. Two other reasons were
less accurate but still reasonable: 'balance demand..." and 'increase efficiency...' together constituted about 47%
of reasons. Thus the CRT and BP-PV customers showed a quite a good understanding of the main reason(s) for a
ToU tariff, which nevertheless had room for improvement in such understanding.
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3.7 Barriers to Wider Uptake

PWC decided to discontinue the domestic Cost Reflective Tariff at the end of the trial, and to leave the existing smart
meter in place. Remote communications with a subset of these meters is planned to be maintained to enable changes in
consumption patterns after the trial to be monitored. The possible wider availability of smart meters and domestic ToU
tariffs in the Northern Territory in the future is a policy decision for the PWC and the NT Government

4. Smart Meters

4.1 Costs and Benefits of Applying Smart Meters at the Domestic Level

This topic, in the context of ToU tariffs with associated smart meters has been addressed previously in sections 3.3, 3.4,
and 3.6.

4.2 Smart Meter Roll-out Effectiveness

Installation of smart meters was undertaken by PWC, once the metering department had received notification of BP-PV
installation or confirmation of household participation in the CRT trial. The smart meters replaced existing analogue
meters and were installed in the original meter box. The number of smart meters installed per 6 month time period is
summarised below. The smart meters were installed over a 33 month period as customers registered and agreed to join
the CRT trial. There was not an intense period of installations, so the pressure on PWC technical staff was minimal, and
the roll-out proceeded smoothly as part of normal work patterns.

2008 2009 2010 2011
Mar Jul Jan Jul Jan Jul Jan
] ; ; - ; - : Total
Jun Dec Jun Dec Jun Dec Jul
CRT smart meter 0 49 56 158 36 48 32 379
Install
|E:1F;tz\|/| smart meter 2 26 60 143 | 272 | 274 | 264 277

At the time of installation, ASC provided PWC installing technician with copies of a short instruction manual for the smart
meter; this manual was to be left with the householder and included the electricity consumption information which can
be viewed via the LCD screen on the smart meter, specifically:

9 Time and Date;

Total energy consumed in kKWhs

Total energy consumed during the peak period;

Total energy consumed during the off-peak period;

Total energy in KWhs generated by the PV system (BP-PV only).

= =4 -4 =9

Returned responses for the pre-CRT/IHD survey indicated that:

9 Initial use of the smart meter only (i.e. before the IHD was supplied) to obtain electricity consumption
information was low within the CRT participant group. Of the CRT respondents (n=118) 33.6% did not read the
smart meter at all, while 24.8% read the smart meter initially but did not continue.

9 Initial use of the smart meter was higher for BP PV respondents with 29.7% of respondents reading the smart
meter every few days and 10.8% reading the smart meter every 2-4 weeks.

9 Comments on the ease/difficulty of reading the smart meter indicated that meter access, customer motivation,
and respondent ability to read and understand the information on the meter were key factors in discouraging
respondents from using their smart meters as stand-alone feedback devices.
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9 Although an instruction pamphlet providing information on using the smart meter was distributed to trial
participants upon smart meter installation, the majority of BP PV respondents noted that they did not use it at all
or only used the instructions a little (22.1% &and29.2% respectively).

9 Almost 40% of CRT respondents did not receive the smart meter instructions, 22.1% did not use the instructions
and 29.2% used the instructions only a little.

9. IHDs

5.1 IHDs as a demand management tool

At the time of assessment, selection and ordering of the IHDs, the product selected (from Millenium Electronics) was the
only readily available device on the Australian market that met the needs of the program and the PWC. ASC staff
redesigned the ToU software that was used in the CRT-only and BP-PV units. The interface provided real-time information
on current and daily use, as well as graphical historical data for weekly and monthly periods. A detailed users' guide was
prepared for both groups. Customers thus had a very real opportunity to use the IHD to monitor their electricity use, and
use the information available to modify such use through behaviour change and timing of appliance use. The IHDs were
potentially a powerful tool for customers to manage electricity use and make longer-term or permanent changes in
behaviour.

5.2 Customer feedback and behavioural change in electricity consumption

The following section provides a summary of customer feedback and self-reported behavioural change as obtained from
the pre- and post-IHD questionnaires distributed to households. To illustrate the actual effects of direct feedback on
electricity consumption, change in household electricity consumption (relevant to the IHDs) has been included.

5.2.1 Customer feedback and use of the IHD

In considering the comments in this section, please bear in mind that the post IHD survey was completed 6-8 weeks
after customers received their IHD. Pre and post-IHD questionnaire responses indicate that:

9 Most respondents suggested that they used their IHD at least every week (90.7% CRT-only, 91.3% BP- PV). The
majority of both respondent groups indicated that they use their display every 1-2 days (63.9% CRT-only, 73.9%
BP-PV, post-IHD).

9 For 35.9% of CRT-only respondents, and 48.3% of BP-PV, use of the IHD remained consistent over time (post-
IHD). However, 31.5% CRT and 28.7% BP PV respondents suggested that their use of the IHD decreased over
time.

9 CRT-only respondents generally reported finding navigation in the IHD software easier compared with BP-PV
respondents. A larger percentage of CRT-only respondents (66.7% compared with 57.6% BP-PV) also reported
having a higher general level of understanding of the information available on the IHD. As the software
interfaces and navigation in the BP Solar IHD differ from that of the CRT IHD, these results appear to relate to
the more complex BP Solar IHD software.

9 The general trend in responses to both pre- and post-IHD questionnaires reveals that BP-PV respondents appear
to be slightly more engaged with the IHD (despite the previous point). This may be partially attributed to the
nature of the respondent group, the additional ability to monitor PV generation and/or be associated with
ownership of the display as part of the PV package.

9 Prior to the provision of the IHD, primary importance was placed on using the display to help with reducing the
total electricity consumption of households, monitoring household electricity use, saving money (CRT) and
monitoring PV system generation (BP-PV).

9 After provision of the IHD (post-IHD), decreases in the importance of uses (compared with pre-IHD) can be noted
for every possible use of the IHD listed in the questionnaires, (slightly lower mean rankings). It may be that initial
respondent expectations toward the IHD were somewhat optimistic, that minor difficulties were encountered in
navigation/understanding of the IHD software and the information presented, and/or there was decreasing
regularity of IHD use.

9 Overall, respondent attitude toward the IHDs was positive for both respondent groups.
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5.2.2 Self-reported behavioural change related to the IHD

91 The majority of CRT-only respondents (90.8%) indicated that they had attempted to modify their habitual
behaviours in relation to household electricity use after receiving their IHD. In comparison, only 70.5% of BP-PV
respondents answered in the same manner, and 29.5% BP-PV respondents indicated that they had not made
any changes post-IHD.

CRT Respondents BP PV Respondents
Frequency % Frequency %
Use more power saving appliances or changed use of appli |
to save power 10 8.2 14''1'14.9
Stopped using certain appliances 1 0.8 0 0.0
Reduce or limit overall usage 6 4.9 1 11
Move pool pump to off-peak times 7 5.7 4 43
Moved washing machine / dryer to off-peak time 1alT3hl8 18 \ o
Moved hot water / Solar hot water booster to off-peak time 6 4.9 3 32
Moved other household appliance use to off-peak time 12111143lg 8 85
Use off-peak power (generalised) 24 197 15 \ 160
Turn off lights / installed energy efficient lighting 18/11114ol% 7 74
Turn off standby appliances 161111434 18 \ 1old
Mental change e.g. more aware of usage & time of use etc. 7 5.7 6 6.4
Not Relevant 1 0.8 2 21
Valid Total 122 100.0 94 | 100.0
No Response 14 0.0 24 0.0

85 of 99 and 71 of 95 CRT-only and BP-PV respondents (respectively) provided responses to the open-ended question regarding behavioural
change. Some respondents noted more than one key theme within their responses.

Table 21: Self-reported changes in behaviour in relation to the IHD

9 Of the respondents who noted that they had attempted to modify their habitual behaviours, the percentage of
participants who indicated that they now attempt to use more off-peak power increased from 7% to 19% for CRT-
only and from 5% to 16% for BP-PV (after IHD receipt). The percentages of respondents, who were prompted to
turn off standby appliances, change their use of appliances and/or who aimed to use more power saving
appliances also increased.

9 Over 90% of the respondents for both questionnaire groups indicated that they thought their new behaviours
would continue (post-IHD).

9 of 25 interview participants, 22 found it relatively easy to make behavioural changes in relation to appliance
use.

5.3 Actual change in household electricity consumption with the IHD

There are two components of this analysis
1 changes in total electricity consumption using ADC over adequate periods before and after the provision of the IHD;
2 changes in the level and amount of peak consumption before and after the IHD provision.

As there was a considerable delay to the planned availability and provision of the IHDs, (see sections 2.1.3 and 2.2),
there were many customers (in the order of 180) for whom the period between smart meter installation and IHD delivery
was greater than 270 days, although for many of these the smart meters were faulty and no interval data was collected.
Thus there was interval data available for varied periods before and after these customers received their IHDs.
Additionally quarterly data was available for use with the ADC calculator based around the date of provision of the IHD.
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This analysis is restricted to members of the CRT-only group as the dates of the IHD provision for BP-PV customers were
either not recorded by the contractor or were regarded by ASC as unreliable. CRT-only customers were included in this
analysis if: there were at least 270 days between the installation of the smart meter and the provision of the IHD; the
first (annual) period after receiving the IHD had a minimum of 290 days; and the second period had a minimum of 300
days. The first table below shows, for reference, the ADC before and after the installation of the smart meters, and is the
same data as provided previously in table 9; the second table shows the ADC before and after the provision of the IHDs.
The households included in the IHD analysis had a minimum of 270 days between the installation of the smart meter
and the supply of the IHD. Therefore it would be expected that the ADC for the year after smart meter installs (AP1) would
be very similar to the ADC for the year before the provision of IHDs. Although the numbers are considerably different
(smart meter installations 313, IHD supply 188), the ADCs are similar:

9 smart meter installations ADC AP1 = 24.82kWh;
9 IHD supply ADC BP1 = 24.25/24.86kWh.

Smart meter install

Number of Change in annual
Before customers ANTLENEYEEER A average ADC across Percentage
(BP1) SM . across customers . .
with : customers with data, changes in ADC
- after SM lid/300+ with data, kWh KWh
(AP1, Ap2)  Valld/
periods days of BP1 = AP1 AP2 | AP1-BP1 | AP2-BP1 AP AP2-
data BP1 % BP1 %
CRT-only households
BP1- AP1 313 26.70 | 24.82 -1.88 -7.04
EE;L_AM & 282 26.95 | 25.62 | 25.48 -1.33 -1.47 -4.94 -5.45
IHD provision
o Number of Annual average ADC I [ ELEL
(BP1) IHD | customers average ADC across Percentage
across customers . .
- after with valid . customers with data, changes in ADC
with data, kWh
IHD (AP1, | /270-300+ kWh
AP2) days of AP1- AP2-
periods e BP1 | AP1 | AP2 | AP1-BP1 | AP2-BP1 BP1 % BP1 %
CRT-only households
BP1- AP1 188 24.25 | 23.51 -0.74 -3.1
EE;L_AM & 170 24.86 | 24.10 | 24.04 -0.76 -0.82 -3.1 -3.3

Table 22: Annual average daily electricity consumption before and after IHD supply — from quarterly data

9 After the provision of the IHD, the annual ADC, averaged over all the households with data, decreased by
0.75kWh, or 3.1%. This was in addition to the approximately 6% reduction in the year after the installation of the
smart meter. However as with all the single interventions, for most households there were other ASS

interventions implemented during the period of the smart meter and IHD provisions.
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5.3.2 Peak and total consumption using interval data

The available interval data before and after the supply of the IHD was analysed for changes in the average kW loads
during the peak periods, and in the percentage of total consumption during peak periods. The length of the period with
valid data before the supply of the IHD proved a limiting factor. There were only 35 households that had a full 12 months
of interval data prior to the IHD supply. This group shows (Table 23 below) an insignificant decrease in peak load and a
0.5% percentage point decrease in the percentage of energy used during the peak period, i.e. a very small proportional
shift from off-peak to peak consumption.

12 months before IHD - 12 months after IHD: number of households with data = 35

: Total Peak After - Before change
Time % = e
Period | kwh hours | kw | kwh | hours | kw | peak | 7 ea Total kw
peak kw

Before | 309618 332880  0.93 63710 | 89118 | 0.71  20.58
After | 310637 332880 0.93 62431 89163 | 0.70 | 20.10 = -0.48 -0.01 0

Table 23: Peak consumption 12 months before and after IHD supply - from interval data

As the number of households with 12 months of data before and after IHD was low, the analysis was repeated for
households with 9 months of data immediately prior to IHD supply. For each household, the same 9 months after the IHD
supply were used in the analysis (in contrast to the 9 months immediately after IHD supply). Compared to the cohort with
12 months data before and after supply of the IHD, the number of households increases to 79, which will include the
former group. The results for this group are shown in the table below.

9 months before IHD - same 9 months after IHD: number of households with data = 79
. Total Peak After - Before change
Time % % Peak
Period kwh | hours kw | kwh | hours = kw  peak = | T€K I ool kw
peak = kw
Before 530922 518136 1.025 118055 138843 0.850 22.24
After 527944| 518136 1.019 113505| 138843 0.818 21.5|-0.74 -0.03 | -0.01

Table 24: Peak consumption the same 9 months before and after IHD supply - from interval data

This group shows an increase in average loads (total and peak) compared to the smaller group, and like the latter a very
minor decrease in average peak load after the supply of the IHD. The group shows a 0.75% percentage point decrease in
the percentage of energy used during the peak period, again a very small proportional shift from off-peak to peak
consumption.

The data in this analysis would indicate that the effect of the IHD has been minimal in terms of reducing average load
and that the IHD has had a minor influence on load shifting.
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