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What is the
Smart Grid ?

Source: www.sxc.hu
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Desire to make the grid smarter, safer,
reliable and more cost-effective using

advanced sensors, communication
technologies and distributed computing.

!

"Smart grid" is a concept with many elements where monitoring
and control of each element in the chain of generation,
transmission, distribution and end-use allow our electricity
delivery and use more efficient.

FierceSmartGrid: There are many definitions of "smart
grid" -- how do you define it?

Saifur Rahman: "Smart grid" is a concept with many
elements -- it's not a physical thing. | like to say that a
smart grid starts at the generator and ends at the
refrigerator.

http://www.fiercesmartgrid.com/story/smart-grid-starting-generator-ending-
refrigerator/2013-02-19?utm_medium=nl&utm_source=internal




Normal Phone
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Smart Phone
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Technology

Rates & Regulations

Intelligence
Two-way communication
Real-time monitoring & control

10

6/1/14



Merging Power Flow with
Information Flow

Integrated Communications
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e Smart meter is just
the beginning of a

smart grid
The Flow of Metering Data
e Two-way .
. . Meteruni R — 1] -G
communication = . o - H:
allows customer -L ===
participation
(= Goteborg Energi
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Before Smart Grid:

One-way power flow,
simple interactions

Transformer Neighborhood
Steps U&Vo«q Transformer Transformers On Poles Step
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After Smart Grid:

Two-way power flow,
multi-stakeholder
interactions

Apartment
buldings

Adapted from EPRI Presentaton by Joe Hughes Ilown
ST Standards Workshop o)
o 26,2008
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Source: Altalink, Alberta, Canada
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AMI

Customer AMR Capability+
Voltage

Measurement

Price Signals
sent to Customer

AMR

Customer
Outage
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Theft ID

New Rate Design

Remote
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Pansie Control
Meter Remote Meter

Reads Programming

Source: EnerNex

e Regulatory

e Business
e Technical
e Security and Privacy

6/1/14



6/1/14

=" Time varying rates

= Who pays the upfront costs
= Who owns the data

©Saifur Rahman 19
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® Return on investment

= Customer acceptance
" Trained manpower

©Saifur Rahman 20
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~/  Telhnical Issues

= Service monitoring and recovery
= Remote meter reading & billing
= Transformer/Switchgear loading
= Peak load reduction

= Renewables integration

= Demand response application

6/1/14 ©Saifur Rahman 24

Smart meters allow automated outage information
notification

Distribution automation and advanced switching
capability allow sectionalizing and faster
distribution circuit reconfiguration to restore
healthy sections to service
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Fraction of time (%)

Peak loads exceed
16,000 MW only 5%
of the time -

Peak load of
19,140 MW

o 1 | 1 | | 1 |

2,000 4,000 6,000 8,000 10,000 12,000 14,000 16:000 18,000 20,000
Load (MW)
—>
3,140 MW or

16.5% of peak load

-l

cak Lo and its Duration

e In the US 20% of the load happens 5% of
the time

e In Australia 15% of the load happens less
than 1% of the time

e In Egypt 15% of the load happens 1% of
the time

* |n Saudi Arabia 5% of the load happens
0.5% of the time
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flf Peak Load Reductlon

Two-way information flow allows
selective load monitoring and control

Smart grid can selectively address
particular appliance types

Duration of appliance operation can be
monitored and controlled
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e Wind and solar are intermittent
e Hydro is space limited
e Resource is free but not always usable

wind Energy

Off-shore Wind turbines, Blyth, U.K.
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Wind output can drop 43.7 MW in 1 minute
for a single 150-MW wind farm
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It helps to integrate intermittent
sources of generation into the
electric power grid.

Short term load control for a large number of end-
use devices through demand response makes it
possible to get quick load relief to match
fluctuations in generation.
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“Demand Response is a customer action to control
load to meet a certain target. Here the customer
chooses what load to control and for how long”.

This is different from Demand Side Management
(DSM)where the load is controlled by the electric utility
and the customer has no control beyond the initial
consent.
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“VI’s' Demand Response Research
Bl
Current Approach:

* During a power system stress condition, an electric utility sends
control signals to shed selected commercial/residential loads.

e T

* The customer has no control beyond the initial consent.

Virginia Tech Approach:

* A demand reduction request (kW) is sent to individual
residential/commercial/industrial customer through a customer
interface device.

* The customer now has a choice and can decide which appliances
to control based on their preference and load priority.
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i
Circuit breaker panel

Electric vehicle (EV)

41

= Data transmission over the public
internet

= Data sharing by multiple parties
= Ownership of the data

6/1/14 ©Saifur Rahman 42
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Information Collection and Archival

1

Smart Grid Information Clearinghouse

Objective: To design, populate, manage and maintain a public
Smart Grid Information web portal that reaches out
to a broad user community both for information
gathering and knowledge delivery.

www.SGlClearinghouse.org

Sponsored by US Department of Energy 43

7~ (/‘, “ (f. Smart Grid www.sgiclearinghouse.org

Information Clearinghouse ——
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Power for the

Digital Economy

Funds for Fossil Energy Research
DOERSS - [ 08/15]
1BM Launches New Grid Innovation
SmartMeters.com - [ 08/14]
Read more...
What can the Smart Grid What are the Smart Grid
do for me? Technologies?

(S\M ARTGRID.Gov

S Use case Contact SGIC team
“4 Product registration Smart grid project (U.S.)

+ Document & multimedia Smart grid project (international)

\ 7%
{ ,9‘ Consumer awareness program
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3% Home » Smart Grid Projects » Project Map

N ( i Smart Grid Projects u.

S. Smart Grid Projects

The SGIC smart grid project page archives smart grid projects in the United States. Use the filter below to browse the smart grid projects by project category. Click here to visit our

international smart grid projects page. Ad

- Filter

Project Category  <Any>

Search Results

LEEUE Project List | Funding Opporturity Announcements

jonal information about the government-funded projects is also available on www.smartgrid.gov.
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A International Smart Grid Projects

The SGIC international project page archives information about smart grid projects in Africa, Americas, Asia, Europe and Oceania. Use the menu below to navigate through the

international smart grid projects by continent. Click here for projects in the United States.

- Filter

Project Category  <Any> :

Search Results
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= Piatform ?or Smart Grl‘d R&D

N

The electric power industry provides the platform
and the context

Telecommunication, IT and computer industries
provide the technology and software to
interface with the electric power network

The electric power industry will require new
generation of engineers who are versatile in
several disciplines

mTECh www.saifurrahman.org

Virginia Prof. Saifur Rahman ARI
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