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Power Systems - An Overview Dr. Abeer Almaimouni




Keeping the lights on




Basic
Structure of

Power
Systems

FIGURE

The Grid: How Electricity Is THE BULK POWER SYSTEM consists of

¥ 3 electricity generation and transmission

DIStI’lbthed and Regulated from power plants, Reliability standards

are developed by the North American

Electric Reliability Corporation (NERC)

and enforced by the Federal Energy

Power : Regulatory Commission (FERC).
o plont High-voltage
B transmission

lines

LOCAL POWER DISTRIBUTION
consists of local utility
companies that deliver power
directly to local communities.
Distributors are regulated by
state and local governments.
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power plants by

utility companies and
power producers. It is
directed to substations .
that control the voltage. L
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© Distribution. Electricity
from transmission lines is
reduced to lower voltages at
substations, and distribution
companies deliver power to
homes and businesses.
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Note: FERC regulation does not include Texas. BG 2959 & heritage.org
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Nuclear Power Plant Coal Power Plant Gas Power Plant

Generation -Thermal Power Plants
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A Conventional Power Plant
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Reliability
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Upholding the Delicate Balance

Average Hourly Load

Load, MW
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Making Electricity Accessible and Affordable
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Making Electricity Accessible Affordable -
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Upholding the Delicate Balance

Demand
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Upholding the Delicate Balance

Supply Demand
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Operational Flexibility




Electric Storage-Batteries
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Centralized Distributed utility of tomorrow
utility of today Conkrl conk

Distributed
Generation
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Hospital

Commercial [©
building

Apartment building

R. Viral & D.K.Khatod! "Optimal planning of
distributed generation systems in distribution
system: A review”, Renewable and Sustainable
Energy Reviews, Volume 16, Issue 7, September
2012, Pages 5146-5165
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S M A RT G R l D Smart appliances

A vision for the future — a network Can shut off in response to
of integrated microgrids that can frequency fluctuations.
monitor and heal itself.

Demand management

Use can be shifted to off-
R peak times to save money.

Solar panels

Offices
:; 9 Disturbance
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Execute special protection
schemes in micraseconds.

disturbances, and can signal - |
for areas to be isolated, X

Energy generated at off-
| peak times could be stored
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Wind farm

‘Central power
plant

Energy from small generators
and solar panels can reduce ==

overall demand on the grid. [ Il g
JIg

https://www.researchgate.net/figure/An-overview-of-a-smart-grid-system_figl 328937605
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Can we still keep the lights on?
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