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Introduction

Talk discusses, with reference back to the
I-grid, what household monitoring can tell
us about,

Residential Energy Use

mpact of Temperature on Load and Peak
_oad

mpacts that PV and Electric Vehicles
could make on Load Profiles




Electricity + gas = 5.2t CO,/cap
Transport = 2.6 t CO,/cap

Total = 7.8t CO,/cap (30%)
17.8 t left



Household Energy
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Low Mass (Rapid Wall) House with roof integrated SWH, PV and
skylight plus evaporative air conditioner in ventilated roof space



Impact of Household Occupancy and PV on Energy Use

Geothermal Home New Haven
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Use of Monitored data to validated
AccuRate Models

Monitored and AccuRate Ave kVhday 2002-02
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Interval Metering Data

d Standby

itioning an

Air cond

15 January 2007 Single House
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Average kWh/day/month from 18 Residential
Transformers
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Household
Temperature vs Load
and
Peak Load
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Temperature vs Load (New Haven)
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Impact of Temperature on Load on
Transformers
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Impact of Temperature on Load — Summer

(“A” is a new sub division with houses similar to those shown in next slide)

Temperature vs Load at 5 Sites
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Electricity Peak Summer Day 4 Feb 2003 - House 1

Electricity PeakSummer Day 4 Feb 2003 - House 2

Electricity PeakSummer Day 4 Feb 2003 - House 3
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Electricity PeakSummer Day 4 Feb 2003
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Impact of Temperature on Peak Air conditioner Load
(6 Homes)

Houses 1-6 Air conditioner Max Daily Load (kW) 2002_03
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Relationship between Air conditioner Peak
Load and House Area

Max Load (kW)

Maximum Household Air conditioner and Total Electricity Load as a
Function of House Area
(4 February 2003 is day of Max SA Demand)
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Load Duration curve for new residential development and a single air

conditioner
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Contribution of PV and EVs to
Load Profile



3000

SA Demand, 8 February 2001 and 4 April 2001
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SA System Load & Inverter Output - Peak Load Day
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Conceptual Generation Scenario
with Storage
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Fiat Plug in EV being
developed by Itaipu
In Brazil



Conclusion

Deep cuts in emissions require a rapid transition to
the use of renewable energy and more project
experience is needed in integrating RE systems AND
CARS into the network.

Since reductions are required quickly the intelligent
grid should identify large emitters and deal with them
first.

Base line studies are therefore required and quick
and easy methods of determining target loads are
needed — though we really already know them,
— Water heating, heating and cooling and refrigeration

(Include both gas and electricity data collection.)

Peak load contributes to network costs rather than
ghg emissions still this is a very important issue to
tackle.

The i-grid program provides the opportunity to
develop cheaper monitoring and analysis methods so
that real rather than modeled data can be used for
policy decision making —which is a big advance!



How to Increase use of Solar Energy
improve Energy Efficiency and get
value out of I-grids

Good Policies
Strong Commitment from Governments

Strong Commitment from Community —
and a mind set of co-operation

Education (all ages)



