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EXECUTIVE SUMMARY
This report summarises the milestone M5 and related work accomplished or still on going
during the implementation of the P6 Project - The Intelligent Grid in a New Housing

Development. The report covers the milestone M5 of the project with the following
components: (a) Finalise list of variables to be monitored, Purchase and installation of
household monitoring equipment, (b) Installation of housing cluster monitoring
equipment, (c) Development of an algorithm for data collection, manipulation and
analysis, (d) First survey on occupied households.

Some of the components of the M5 have been accomplished and some are still on-going.
The variables to be monitored have been identified and finalised. The purchase and
installation of household monitoring devices have been carried out for the homes
already constructed. Some of the devices have been purchased for installation in the
homes currently being constructed. This is an on-going process which will be finalised
when the construction of all homes has been completed.

The algorithm for processing and mathematical manipulation of monitored data is being
developed. The data acquired so far from one home is insufficient for properly
developing the algorithm. It is expected that UniSA will get access to the EcoVision
server in January so that data can be constantly download. This will speed up the
algorithm development process.
The first survey on the occupied household is currently being carried out; the results
and the analysis is expected to be finalised in early February 2009.

One component of M5 milestone, i.e. installation of housing cluster monitoring
equipment has not progressed smoothly, in particular with regards to cluster
monitoring of electricity and gas supplies. If the this issue is not resolved and hence no
data made available, alternative options will be considered and discussed with the LMC.

As of the end of November 2009, 21 homes (17 homes and 4 display homes, including
the Sustainability Centre) have been completed. The 17 homes have been occupied with
6 homes occupied with detailed monitoring. There are currently 17 homes under
construction.

Implementation / installation of EcoVision data acquisition system (DAS) with
dedicated server has been accomplished. This system forms part of the virtual private
network (VPN) at Lochiel Park.
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1 INTRODUCTION
This report outlines the work undertaken during the past 6 months (July - December 2009)
on the iGrid Project P6: The Intelligent Grid in a New Housing Development.

The accomplished components of work include: finalisation of list of monitored
variable. Another component: purchase and installation of household monitoring
equipment, is an on-going process which will be finalised when the construction of all
homes has been completed. The accomplished work related to this component
includes the implementation of data acquisition system which includes a dedicated
server installed at Lochiel Park at Lot 29 - The Sustainability Centre.

The development of algorithm for data collection, manipulation and analysis is still on
going. The preliminary data accessed for one house has been analysed; the data needs
to be discussed further with EcoVision to get clarifications on the values recorded, the
units, and the formulae, constants and conversion factors used in the EcoVision’s
internal calculation engine.
The first survey on the occupied household is currently being carried out, the analysis
is expected to be finalised in early February 2009.

One component of M5 milestone, i.e. installation of housing cluster monitoring
equipment has not progressed smoothly, in particular with regards to cluster
monitoring of electricity and gas supplies. According to LMC, ETSA would not provide
information from its transformer meters. However, LMC will investigate this further
on the basis that Lochiel Park does not have data on the electricity used by public
lighting and other general amenities. On the gas supply monitoring, APA Gas supplier
will not agree to a meter on the mains. On the water supply monitoring, a magflow
meter will be placed on the recycled water main but SA Water has not agreed to put a
meter on the drinking water main. It was agreed that LMC should approach ETSA
again regarding the transformer meter data. LMC is installing an EcoVision system at
the recycled water system control room to monitor all electricity consumed and
water flows. If the above issues are not resolved and hence no data made available,
alternative options will be considered and discussed with the LMC.

2

LIST OF VARIABLES TO BE MONITORED

In order to properly evaluate the impact of intelligent grid, passive design and solar
energy use on the Lochiel Park Green Village energy and water use and greenhouse
emissions, the relevant variables need to be identified and their values monitored at a
certain interval during the whole period of evaluation.

The monitoring program at the Lochiel Park Green Village is being implemented at
the following three levels:
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•
•
•

detailed monitoring of electricity, gas and water consumptions and comfort
variables (temperature and humidity) in 10 nominated homes
record of total electricity and gas consumption and water (mains drinking water
and recycled water) in all 106 homes
network monitoring of total energy (electricity and gas) and water (mains
drinking and recycled water) at subdivision meters

Figures 1 - 3 show the variables to be recorded for each of the three level monitoring
mentioned above. These include: electrical energy / power, gas energy / power,
water consumption, and air temperature and humidity.
Electrical Energy
/ Power (MJ, kW)

•
•
•
•
•

PV Panel
Lighting
Dishwasher
Oven
Air Conditioner

Gas Energy /
Power (MJ, MJ/h)

•
•
•

Mains
Hot Water
Cooker

Water (m3/hr)

•
•
•

Mains
Recycled
Rain

Temperature, °C
Humidity, %

•
•
•

Bedroom
Living room
Dining Room

Figure 1 – Variables to be recorded for detailed monitoring program for 10 homes
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Electrical Energy
/ Power - MJ, kW
Gas Energy /
Power - MJ, MJ/h

Each of
homes

the

106

Water (drinking,
recycled) - l/hr

Figure 2 – Variables to be recorded for all 106 homes

Electrical Energy
/ Power - MJ, kW
Gas Energy /
Power - MJ, MJ/h

Subdivision meters

Water (drinking,
recycled) – m3/hr

Figure 3 – Variables to be recorded at subdivision meters
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AN ALGORITHM FOR DATA COLLECTION, MANIPULATION
AND ANALYSIS

3.1 DATA COLLECTION AND STORAGE
The collection of monitored variables explained in Section 2 is performed by the
EcoVision data acquisition system and presented in the form of electrical outputs
which are then converted into the relevant units. This data is stored in the dedicated

server at Lochiel Park Lot 29. Additional storage is provided at EcoVision systems and their
associated internal storage, main and backup data storage within the server and UniSA server
at a later stage. (See Section 4). With this, there is no need to develop a specific algorithm for
handling the data collection and storage.
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3.2 DATA MANIPULATION
Data retrieved from the EcoVision system comes in the form of the value of each of
the variables in relevant units. Data is recorded at 5 minute interval with date tag at
each set of data.

For the coming analysis the format of this data including the data interval will need
change according to the purpose and need. For the purpose of the analyses, it could
vary from hourly, weekly, monthly, seasonal and yearly intervals and it could have
more additional columns or rows based on need.

The following is a general procedure for manipulating the monitored data to suit the
specific format needed.
1.

2.

3.
4.

Create an excel workbook which will be used to develop various templates /
formats of data for a specific house, cluster or subdivision meter based on the
monitoring level being analysed.
Copy the monitored data into the first sheet in that workbook. This will become
‘raw data’ for that specific project. Name that worksheet as “Raw Data”.
Using the data from “Raw Data” worksheet, create one or more worksheets with
the specifically designed and targeted format. This newly created worksheet(s)
must be dynamically linked to the “Raw Data” worksheet so that every change in
the “Raw Data” worksheet will be reflected in the worksheet(s).
The templates created in Step 3 will then be maintained and employed to carry
out the analysis for various purposes.

The above procedure provides a fast handling of batch-processing of data for this
project. Once the templates is created, the main task is to copy the data from the DAS
and paste it into the Raw Data worksheet. All necessary format and calculation will
automatically be carried out by the relevant templates.

The main important task before implementing the above procedure is to properly
plan and design the format of the data required in the coming analyses. This will be
apparent when more data is available from the EcoVision system.
As the amount of data to be collected, stored and processed will be very large, the
above procedure will be combined with the database handling.

3.3 DATA ANALYSIS

The strategic importance of the monitored data in the analysis and the outcomes of
the research can be seen in the flow diagram of Fig. 4. As seen, the monitored data
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Monitored Data

Energy & Water
• Consumption
• Usage pattern
• Usage Trends
Thermal Comfort

System Key Performances
• Energy Consumption
• Peak Load
• Water Consumption
• Thermal comfort
• GHG Emissions

Attitude
&
Behaviour
towards
sustainability (aided by social research
instrument)

Influencing factors:
Research Outcomes
(as outlined in UniSA Project

Technical:
•
•
•

Smart features
Passive design
Local Solar Energy Use

Social:

Figure 4 – Data Analysis Flow Diagram
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is central to the analysis to be performed which will lead to the research outcomes. A
number of factors that influence the monitored data (energy and water flows) have
been identified and shown in the figure. The resulting data recorded will be used to
calculate the various quantities such as energy and water consumption, usage pattern
and trends as well as thermal comfort.
Analysis made on the calculated quantities will enable the evaluation of the system’s
key performances.

4

PURCHASE AND INSTALLATION OF HOUSEHOLD
MONITORING EQUIPMENT

Late last year, after consultation with UniSA, LMC and EcoVision signed a contract
whereby EcoVision would provide the monitoring equipment to the Lochiel Park
Green Village and LCM agreed to purchase that equipment.
Stocks of meters and sensors that have been purchased are being maintained by the
LMC.

The data acquisition system and route has now been designed and implemented,
which includes a dedicated server that is installed in Lochiel Park at Lot 29 (The
Sustainability Centre). This server forms an integral part of a Virtual Private Network
(VPN) at Lochiel Park. This VPN exists between the server and all Lochiel Park
EcoVision systems that have been commissioned to date.

The aforementioned server ensures security of householders EcoVision systems and
their data, whilst still allowing remote access to the data over the internet, using the
server as a secure external point of contact for internet based communications. This
data acquisition system maximizes the security of the entire EcoVision system, whilst
also minimizing the potential future costs to all stakeholders, associated with
uploading large volumes of data on a regular basis, given that it is installed locally
with no associated cost of intermediate data transfer between itself and EcoVision
systems.
This data acquisition system also addresses all previously identified issues, and
provides at least three levels of data backup, which include the EcoVision systems and
their associated internal storage, main and backup data storage within the server. An
additional level of backup will exist when data are uploaded to UniSA server. These
data will be stored on secure internal servers. The VPN has been successfully
accessed remotely by Queensland based EcoVision staff to view and reprogram
EcoVision systems in Lochiel Park and as a result of this, a major upgrade of the
Lochiel Park EcoVision systems is currently underway. At the conclusion of this
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upgrade in each house, the stored data will become available to UniSA researchers
remotely who will be given the required login details.

To date, a total of 22 EcoVision systems have been installed, including nine detailed
(EcoVision 3015) systems and the remaining 13 being basic (EcoVision 2015)
systems. For the households that have such systems installed, a number of water, gas
and electricity meter readings have been recorded at two separate times throughout
the past three months. When the data collected by EcoVision systems at these houses
becomes available via the VPN, then these meter readings will be compared with
EcoVision data for the same interval to confirm the accuracy of collected data.
LMC updated progress with the general monitored list. There are a total of 11 homes
occupied with EcoVision 2015 systems installed but it is not clear how many are
collecting data at this stage. None of these have been updated with the corrected
software and the load management systems. It is expected these will be updated over
the next few months. A total of 96 homes will have general monitoring including
mews houses.
Monitoring data for the period 28/01/09 to 03/08/09 have been collected manually
and analysed for Lot 51. However at the time of writing, no further data were
available remotely for this or the other 21 houses, based on requirements of the
aforementioned major software upgrade. Following this upgrade, it is expected that
data for the six houses with detailed monitoring equipment that are inhabited (the
remaining three are currently uninhabited) to date will become available. It is
expected that the analysis of these data, along with data for those inhabited houses
with basic monitoring equipment, will provide the first real information about the
impact of energy efficiency strategies undertaken at Lochiel Park.
The previously mentioned error in programming and physical configuration of
electricity meters installed by ETSA has been rectified for all affected meters. The
EcoVision systems have also been reprogrammed accordingly.
Previously mentioned issues with wiring of EcoVision systems to the Optical Network
Unit (ONU) have also been rectified through the use of an adaptor.

Since the purchase and installation of this equipment relies heavily on the progress of
homes construction, this process will go on till the construction of the last home is
finalised.

5

INSTALLATION OF HOUSING CLUSTER MONITORING
EQUIPMENT

At the monitoring meeting on 26 November 2009, LMC advised that ETSA would not
provide information from its transformer meters. LMC will investigate this further on
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the basis that Lochiel Park does not have data on the electricity used by public
lighting and the BBQ, etc. APA Gas supplier will not agree to a meter on the mains. A
magflow meter will be placed on the recycled water main but SA Water has not
agreed to put a meter on the drinking water main. It was agreed that LMC should
approach ETSA again regarding the transformer meter data. LMC is installing an
EcoVision system at the recycled water system control room to monitor all electricity
consumed and water flows.

6 FIRST SURVEY ON OCCUPIED HOUSEHOLDS

Due to the lower numbers of people living in Lochiel Park than were anticipated by
this time, there has been some delay in beginning data collection and the data
collection instruments have been somewhat amended. At present, the first phase of
data collection is in progress. Four people have participated in in-depth interviews
and it is planned that another 6-10 will be interviewed prior to Christmas. This is an
adequate sample size for qualitative research methods. The analysis of this data will
inform the development of a survey which will be sent to all residents and intending
residents in the early part of 2010. The qualitative data that is currently being
collected will be written up for publication in the early part of 2010 in conjunction
with a literature review that has been compiled in the latter part of 2009.
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OTHER DEVELOPMENT

As of the end of November 2009, the construction of 21 homes (17 normal homes and
4 display homes, including the Sustainability Centre) has been completed. There are 6
homes occupied with detailed monitoring. There are currently 17 homes under
construction.
It is expected UniSA will get access to the EcoVision server in January 2010.

8

Publications

W. Saman, E. Halawa: The impact of passive design and solar energy use in a housing
development on the electrical grid, presented at the ISES Solar World Congress 2009 in
Johannesburg, South Africa, from 11 – 14 October 2009.

9 Meetings / Conference

• Wasim Saman attended IGrid Researcher meeting in Sydney 12 November 2009
• P6 Project – LMC monitoring meeting 26 November 2009 at LMC Office Adelaide to
discuss the project progress and implementation details.
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• Edward Halawa attended the Smart Grids Asia 2009 Conference in Bangkok, 1 – 3
December 2009 and gave a presentation: “Intelligent Grid in A New Housing
Development”.
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