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About Econnect

o Specialist consultants in grid integration of renewable
energy and embedded generation projects
— Part of Senergy: a UK-based global engineering consultancy

« Evaluation of network impacts of new generator and
end-user technologies

— Office of Energy WA: Maximising the penetration of intermittent
generation in South West system

— Sustainability Victoria: ‘Change the Globe’ project
* Feasibility, connection agreements and site engineering

« Clients include energy developers, suppliers, utilities and
government agencies
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Sustainable Electricity?

* The electricity industry produces ,o
around half of Australia’s
greenhouse gas emissions

 Has arguably the most diverse
range of end-uses of any
‘commodity’ industry

* Big challenges ahead for
Industry and consumers
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Challenges of Industry Growth

« A multi-dimensional challenge
— Growing need for power
— Environmental imperatives
— Shift in technical nature of power

consumption I
— Greater expectations on power
system

e Network to customer interface iIs
about more than buying and

selling energy ,é
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Sustainable ‘Active’ Networks

Environmental sustainability, plus....

e Improving match between generation and load (location
and scale)
— Reduced losses, higher capacity
— Better reliability
— Improved voltage / power flow control

* Improvements on load side
— Efficiency, ‘energy productivity’
— Greater flexibility
— Overcoming energy use constraints

e |ICT is the critical enabler for these improvements
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ICT / Power System Interface

« Utility to consumer: demand for electricity
— Greater quantities
— High availability (for CPU and for network)
— High quality: minimal distortion, flicker
e Consumer to utility: network impacts
— Higher system loadings, voltage drop, losses
— Harmonic distortion, low power factors
« Demands and impacts are:
— concentrated at one site (data centres) and
— dispersed over many sites (user equipment)
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Power supplies

 Where ICT and the power system meet
 Have evolved to be increasingly sophisticated

on the ‘application’ side

— Typically multiple outputs at 1V to 50V DC

— Supply required under tightly controlled conditions
 \What about the ‘mains’ side?

— This only has to comply with relevant standards

— Traditional focus of standards has been on safety,
Immunity and RFI — not system impact
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Power supplies: user equipment

 Input stage may be as >4
simple as a diode bridge
and smoothing capacitor

« A significant source of =
harmonic distortion on LV
feeders

* Poor power factor: current
drawn may be twice that
actually required for real
power transfer

I\

 MTTF for electrolytic v \
capacitors typically much

shorter than for other
components
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Power supplies: data centres

* In Australia, large data centres are now likely to be
classed as ‘market customer’ installations under the
National Electricity Rules (NER)

e This imposes additional technical requirements and
obligations for grid connection: NER Schedule 5.3

Provision of technical information

Adherence to design standards

Oversight of protection design and settings

Power factor requirements (usually 0.9 or greater)
Voltage fluctuations (AS/NZS 61000-3-7)

Harmonics and voltage notching (AS/NZS 61000-3-6)
Load shedding facilities
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Resolving the Issues

* Meeting the challenges will involve action both
by utilities and by customers

— Network augmentation

— Network redundancy
— Embedded generation

— Conversion of standby generators to grid operation

— New technology in power supplies: active harmonic
cancellation, power factor improvement

 None of these come at zero cost. Who pays?

— Likely to see action first in large installations,
where incentives to innovate already exist
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The DC data centre?

 Many technical compliance issues arise from interfacing
with the AC power supply

e S0, centralise the AC grid interface at one point where
economies of scale apply

« Common DC bus in place of conventional switchboard
can realise cost savings (cf. telephony exchanges)

",

300V / 600V DC Bus
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Thanks for listening
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