Chapter 27 Part 1
e Power Network
e [Loads
e Pricing
o Residential Rates
o Industrial Rates
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United States Energy Outlook Through 2025 ﬁo:ﬁ.v
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Bulk Transmission System

Hardware: Substations
power transformers
® [nsulating medium (oil, air, cast)
e MVA ratings/cooling systems
e 2/3/auto windings
tap changers
- no-load
- load (LTC)
phase shifts
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Figure 27-7  All-electric home that consumers a maximum of 9400 kW*h in January, and a minimum of 2100 kW*h in July.
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621 million

- metric tons, _
W +2% since 1989

R 1996 emissions
: | . _ 524 million
metric tons,
+3% since 1989

1996 emissions
318 million =~
metric tons,
+16% since 1989
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A Taste for Juice
n in recent years, investor interest in utilities surged.

As the cost of electricit
Consumer price indexes, year-to-year change

7

01 2002 2004 2005 20
_ 2 X Deal value,

2003

$3532 $1824 $10.58

nd energy targets, excluding debt
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Classified by type of customer
— Industrial
- Commercial

Residential




Classified by electrical characteristics
Constant power (motor)
Constant impedance (incandescent
lighting and heating)

Constant current (power electronics
and aggregated loads)
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Loads

Classified by service voltage
High Voltage — take service at
transmission voltage level (greater
than 100 kV)

Primary — take service at primary
distribution voltage level (35 kV and
less)

Secondary — take service at secondary
voltage level (600 volt or less)
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Figure 27-2 Combined energy and demand meter. (Courtesy of Sangamo)
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var—— verall power factor corrected to 0.85.
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Table 1. RMS Magnetic and Electric Fields

Magnetic Electric
Source Typical Maxinum Typical Maximum
(milligauss) (volt per meter)

High-tension lines  20-25* 90" 1000 7000
Electric railroad

13 kV, 60 Hz 35* 300" 350 700

11 kV, 25 Hz 126* 650" 300 600
Transformer

substation 15:25% = . —_
Distribution lines

(12 kV) T=3* 20" .40 60
Secondary lines

(240/120 V) 5-10 100-2000 — -
Pole-to-home 1 4 — ——
House wiring 0.5-1*  5-10" 1-5 10

Source: Ref. 4. All fields are at body level. Magnetic fields depend
on current load as well as geometry. Fields from parallel wires fall
off as 1/ at large distances r from the line. Magnetic fields from
current loops and transformers fall off as 1/'. People are shielded
from electric fields inside metal railroad cars, but usually not from
magnetic fields.

*Measured average values.
|
Measured peak values.
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