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Changing LandScap

e Wind and solar are intermittent
e Hydro is space limited
e Resource is free but not always usable




Off-shore Wind turbines, Blyth, U.K.
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give credit to re

« Can the short term intermittency be absorbed by
the the network?

» Storage?
- Batteries
* Pumped storage hydro
« Compressed air energy storage (CAES)

* Any other options?

15

Peak Load Issue
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Fraction of time (%)

Probability that peak |
loads exceed
16,000 MW is only
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3,140 MW or
16.5% of peak load

“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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BEMOSS Agents
& Apps

- User profile
- Preference settings
- Device information

BEMOSS API
Translators

Cloud sources
(e.g., OpenADR)

Devices

NEER

Limitless Possibilities w/ BEMOSS and emerging IoT devices
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iBeacon — providing location- FireFlies — real-time sensor Myo - enabling gesture
based info of BEMOSS network (can be integrated w/ control of BEMOSS devices
BEMOSS)
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N ; Google Glass — enabling
If This Then That — serving voice activation of control,

as channel for alarms/ and deyice location display
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What Role Can the Smart
Grid Play?

©Saifur Rahman 25

26

"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
B 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
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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.

VL.A - | 4 rd ‘ -"
L. N ==, /
\ 7
" \ ;
. .4 N £ ¢ P y
> = 15

rting and End Points

fa SMart Grid

From Generator to Refrigerator
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Technology

Transmission Lines
Carry Elecincl

Power Plant Long Distances Distribution Lines
. Generates Electricity i 8 Car lélecm'&:lry
Before Smart Grid: ToHowss’
One-way power flow, -
simple interactions

Transformer Neighborhood
Steps U&Vo«a_ Transformer Transformers On Poles Step
For Transmission Steps Down Voltage Electricity Before It

Enters Houses

After Smart Grid:

Two-way power flow,
multi-stakeholder
interactions

Apartment
budings

‘Adapted from EPRI Presentation by Joe Hughes  thonn Smarthouse
NIST Standards Workshop mesator) (with hyrogen-car
April 28, 2008 genentor) S

Soces: e oromist A8

Source: Altalink, Alberta, Canada
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Merging Power Flow with
Information Flow:

Integrated Communications

33
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N/ Tecﬁnlcal Issues

= Renewables integration

= Demand response application

= Peak load reduction

= Remote meter reading & billing

= Transformer/Switchgear loading
= Service monitoring and recovery

12/5/14 ©Saifur Rahman 85

e Conservation Voltage Reduction
e Peak Load Reduction
e Faster Outage Recovery

e Renewables Integration
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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

Peak load reduction, generator efficiency
improvements and distributed generation
integration are major benefits of the smart grid

Demand response can provide significant peak load
reductions

A smooth load shape allows better asset utilization

38
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