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Question: Who is the father of the to
transmission system?
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1. Thomas Edison

Direct Current “DC”
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2. Nikola Tesla

Alternating Current “AC”




Growing the Transmission Grid
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The High Voltage “Grid”
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Electrical Transmission*

/™ Less than 500 kV
/™~ 500 kV or Greater
Source: POWERmap, powermap.platts.com ©2009 Platts, A Division of The McGraw-Hill Companies TEEICO1
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AC vs DC Transmission Lines

Break-even
distance
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THREE ELECTRIC INTERCONNECTIONS

EASTERN
INTERCONNECTION

7

1,270 MW potential transfer capability
from Western to Eastern
\Llnterconnection
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' 800 MW potential transfer capability
= between SPP and ERCOT
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ELECTRICITY RELIABILITY
COUNCIL OF TEXAS
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Economies of Scale

345,000 Volts

120 Volts
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Muclear Plant
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Powering the Upper Midwest...

Missouri River Dams

Lignite Power Plants
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Typical Daily Electricity Demand By Hour

night marning afternoon evening

16,000
14,000
12,{]!30
10,000

8,000

P

6,000

-
=
=

2
=
@
O
-
=
=
o
<

0000 0600 1200

midnight to midnight

6/27/20236/17/08



6/27/20236/17/08

Generation = Demand
No Storage Capability
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Regulation:

ETEZFERC

478/ FEDERALENERGY REGULATORY COMMISSION

FERC: Regulates Interstate Electricity Transmission
State Public Service Commissions: Regulate Internal State Transmission

NERC

¥

NORTH AMEF\’ICAN ELECTRIC
RELIABILITY CORPORATION

NERC: Sets Mandatory Reliability Standards
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Energy Markets
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Southwest
Power Pool

WHO IS SPP?

Independent
Elactric Systam
( i . Operator
One of 9 regional grid operators
L
s
104 member companies in 14 states
A

| 501(c)(6) nonprofit corporation _ Ontario
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j “Air traffic control” for high-voltage grid
L
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' Balances supply and demand across region
L
:

| Maintains reliable grid operations

-~

perates wholesale energy market
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Plans future transmission needs
L




Locational Marginal Prices - SPP.org
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Real-Time and Day-Ahead
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44 Western Area
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Power Administration

Transmission
Operator
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Transmission Hierarchy
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Expanding The

Grid

$200,000 per mile for 60,000 Volt lines

$1,000,000 per mi
$2,000,000 per mi
$3,000,000 per mi

e for 115,000 Vo
e for 230,000 Vo
e for 345,000 Vo
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Ines

NES

NES

Transmission is ~7% of Average Electric Bill
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