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Electric Utility Systems 101

The DOE has identified the following properties for the
215t Century “Modern” or “Smart” Grid.

The Smart Grid will:

be self healing

resist attacks (cyber & real)

deliver power quality desired by 215t century users
accommodate all generation and storage options
enable markets to flourish

optimize its assets and operate more efficiently
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The Generation/Transmission “Grid”

* Highly Trained &Skilled System Controllers
 State & schedule of all generation

e (Generation reserve capacity

e State of every transmission line

» Supervisory control of switches

e Schedule of all purchases and or sales
 Fault, frequency, thermal, load alarms

e Crew schedules & availability

Load, capacity, & state of every substation

SCIENCE, TECHNOLOGY AND TELECOMMUNICATIONS COMMITTEE 27 Sept 2010



Electric Utility Systems 101

g’.!._ﬁ*

z;:;—-:-:_
=)

"'I—.“p--i-

SCIENCE, TECHNOLOGY AND TELECOMMUNICATIONS COMMITTEE 27 Sept 2010




Electric Utility Systems 101

Quick Overview & Review
Generation/Transmission Systems

Most Generation is connected at the Transmission Level
Transmission lines are high voltage (38 kV to 500 kV)
Generation/Transmission System is “Networked” (a “Grid”)
System Controllers are highly trained in Grid operation
Operation of Gen/Tran “Grid” regulated by FERC & Others
Gen/Tran “Grid” highly evolved control and monitoring cap.
Gen/Tran “Grid” meets all DOE “Smart” Grid requirements

Customers are not connected to the Gen/Tran “Grid”
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Feeder Breaker
Report

Met~¢ Data

Distribution System
Operator
(Distribution Dispatcher)

Customer Calls Field Reports

Generat’un
Reso .rcces or
Status

Line Load vata
or St~.us Data
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Quick Overview & Review
Distribution Systems

Nearly all customers are connected at the Distribution level

Distribution System is RADIAL System (not a network or grid)

* Generally, only 1 path of service to your home or business
Most Distribution System have limited remote control capability
Distribution System Controllers are mostly Outage Mgrs.
Outage management: Identify, Isolate, repair
Do not have DOE “Smart” Grid requirements

Gen/Tran “Grid” highly evolved control and monitoring cap.
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The “Smart’” Grid

Part 1 — Smart or Advanced Metering

Part 2 — System Control & Monitoring
Part 3 — Distributed Generation
Part 4 — The Challenges
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The DOE has identified the following properties for the
215t Century “Modern” or “Smart” Grid.

The Smart Grid will:

be self healing

resist attacks (cyber & real)

deliver power quality desired by 215t century users
accommodate all generation and storage options
enable markets to flourish

optimize its assets and operate more efficiently
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Part 1 - Smart or Advanced Metering

Texas PUC Requirements

o Automated or remote meter reading
Two way communication
Remote disconnect and reconnect capability
Time stamped and portable meter data capability
Provide real-time customer access to meter data
Price signaling capability
15 minute interval recording capability
On board meter data storage
Open standards for future compatibility
Load side communication capability
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Part 1 - Smart or Advanced Metering

Immediate Benefits:

Better outage management
Less field crew time for disconnects /reconnects
Theft & meter tampering reduction

Better load modeling

Future Benefits:

* Potential beyond the meter load control
* Real time data & pricing

o Better resource allocation

 More robust rate options
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Part 1 - Smart or Advanced Metering

Hurdles
e Data, data, and more data

* Implementation Cost ($150 - $400 per meter)

System Control & Monitoring

SCIENCE, TECHNOLOGY AND TELECOMMUNICATIONS COMMITTEE 27 Sept 2010




Bt

O
o C 0 8] rg: = 2 9
d e R0 | 2 e E 2 22
E'C;“ﬂ 'F_'F"-*E' 2555 3 Rt 'U" et MB%- kS q:' dr’c;\ Eww I""‘-\" IIIIII %
= St Joseph L
T3 Cemeteries %}' Load Substation \ | @
L = g e » = W
i *_T;_:_Gﬁ';@s pole 5 mL 1 < ponma" T a0 e & Best Buy \
Lg ol I ey € % ot
_ I T " o o
0 %—p ,%"'%r g= = -@ L el .;:p"ﬁ%
Rt 3 S« | N.C. Line Switches [*
ol %J @ ";,E w w aw
g varet A\ %, -
3
@
soieasd N e Tty Data Points
cg'.ﬂ'fa“m
@
L2
%ﬁ
J‘Pﬁ"
. Fostel Rﬂﬁ?ﬂvq‘; ot \

pve 2010 Google- Ma dﬁf mm@?ugg Terms Eﬂ;‘?ﬁﬂn

gport a proklem




Electric Utility Systems 101

Part 3 - Distributed Generation
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Part 3 - Distributed Generation
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Part 4 - The Challenges

Distribution System

Operator ¢ Load Control
(Distribution Dispatcher) Capability

Feeder Breaker Customer Chlls Field\Reports ispatch Crew
Report

Generation
Meter Data Resources or
Status

Line Load Data Line Control
or Status Data Capability
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Summary

Utility is responsible for standards (reliability, voltage, etc.)
Gen/Tran System is a “Grid” arguably a “Smart” Grid
Distribution System is Not a “Grid” it is a Radial system
Almost all customers connected to Distribution system
Smart Meters & Dist. Generation don’t make Smart Grid
Smart Meters & Distribution System control expensive
Dist. Generation not presently capable of islanding
Will require new regulatory models (policy & rates)

Will require much research, modeling, experience
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