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The principal goals of the Smart Grids:

Enables active consumer participation
Accommodates all generation and storage options
Enables new products, services, and markets
Provides power quality for the digital economy
Optimizes asset utilization and operates efficiently

Anticipates and responds to system disturbances
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Operates resiliently against attack and natural
disaster
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Make Best Utilisation of:
Assets and Resources with an
acceptable reliability and Power
Quality

Better Utilization of Assets

Better Utilization of Resources

Better Operational Efficiency

Adequate Power Quality

Market Solution:

Time pricing that enables active
consumer participation

- Voluntary

- Automated

Improved Reliability

Allow more use of renewable
energy and DG

Regulated Solution: Allow for storage options
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gs.-.) Remote Control (e.g. AMI)

(2) Compensate Customers
(e.g. Demand Response)

- Grid Constraints

—» Stability (Transient or V)

Regulated Solution:

Rules and regulations dictate
inclusion of generation and
storage
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Improved Automation & the most appropriate |

Smart Algorithms . .
technological solution | Security constrained dispatch

| — Situation Awareness

| Optimised switches & isolators

~ - T with appropriate algorithms for
______________________ identification and isule%:ion of

disturbances. Backup generation.
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2. How Smart is the Existing Grid?
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Demand Side Management:
Ripple Control (e .g. Hot Water)

Demand Response 1 For transmission constraints
Interruptible load - For security of system

Via Pricing 1 Coincident peak & Capacity Charges

Special Protection Schemes

Run -back schemes 1 For delaying
Infrastructure investment



Advanced Metering Infrastructures
(AMI)

There are three major elements to the
system:

AA sfhart O met er

A A communications infrastructure

A A meter data management system

ELSTER
EDMI

Arc -Innovations
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A Accuracy

A Remote readability

A Reliability & Robustness (even with equipment failure)
A Cost effectiveness

A System scalability with no bottlenecks due to number
of Customers

A Integration with existing IT.
A Track record and likely longevity of the vendor

A Ability to upgrade and AMI communication
Infrastructure (mitigating technology obsolescence)
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Snow Storm
6 June 2012
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3. The Grids of the Future.
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Processing (Transmission)
sControl of Transmission system

Self-healing
Motorised switches

and central Generation
@ @ 0 0 @ 0 L Storag.e i eExecute special protection
To smooth out the intermittency S .
VsD [ of renewable generation _

LT

Generation .
nergy from other sources
(cogeneration, PV, diesel)
used to reduce overall
demand.

Storage %g\

Energy generated at off-

peak periods storegyfor
peak perf

Industrial plant

Factory

Commercial

Demand-side Management (DSM)
Load that can be shifted to off-peak

periods
— Legend
Processing (Distribution) Description Type
E E « Control of Distribution system — Generation Medium Voltage (MV) Generation
and DSM — Transmission, High Voltage (HV) Transmission
Smart Appliances + Execute special protection —— Sub-transmission, Medium Voltage (MV) |
e | P : schemes in micro-seconds — Low Voltage (V) Distribution
. 2 Can shut off in response B
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