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Presentation Objectives:

A Briefly tell you about Western Area Power
Administration and our role in the electric utility
Industry.

A Talk about Personal Protective Grounding issues to
Include: 4 types of identified shock hazards, the natu
of electrical shocks, sources of shock energy, illustra
electremagnetic induction, tools for protection agains
electrical shock hazards, illustrate the effect of electr
current on the Human body, and look at data from
staged single phase and three phase faults that took
place on Western equipment.

A Lastly, answer any questions you might have.
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Who is Western?

It was 1977. Across the United States, Americans waited in lines to
gasoline. In Washington, D.C., newly elected President Jimmy Carts
made the energy crisis the top priority of his new administration, cal
it "the moral equivalent of war."

In this atmosphere, tHe.S. Department of Energyas born as the
agency to fight the energy battle. One weapon was hydropower.
Hydroelectric plants across the West already produced clean energ
many public power utilities.

Roots in the Bureau of Reclamation

Until 1977, theBureau of Reclamatiooperated the dams and power
plants, along with the vast transmission system that carried energy
where it was needed. After the Department of Energy Organization .
passed, a new agency took over power marketing and transmissior
responsibilities in the West.
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http://www.energy.gov/
http://www.usbr.gov/

1)
Western was created!

Wesrter

AREA POWEHR
ADMINISTRATION

New agency, new ways
Western built on the legacy of the Bureau of Reclamation while developing its own we
operating and doing business. Over the past 25 years, Western has found innovative w
business, streamlining operations and taking the lead in technologies that improve tran:
system reliability.
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Our Mission?

A Wh at 1 S Westernos mi ssi on?

Westerrmarkets and delivers reliable,-basted hydroelectric
power and related services.

What I s Westernos role I n t
Western is a wholesale power provider. We sell and transmit
power through 17,000 miles of lines and 272 substations. Thi:
power Is generated at 56 Federal dams plus tfieeszbblavajo
Generating Station to Federal and state agencies, cities and
towns, rural electric cooperatives, public utility districts, irrigat
districts and Native American tribes. They, in turn, provide ret
electric service to millions of consumers in the West.
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http://www.wapa.gov/newsroom/pdf/stratplan03.pdf

How we are Funded?

A Westernreceives funding from a variety of sources, including
annual Congressional appropriations, cusiadvanced
funding and alternative financing. Alternative financing include
bill crediting, which credits a customer's bill when the custome
makes a payment on Western's behalf to a Western purchase
power supplier, and net billing, which nets a customer's bill af
Western acquires energy or wheeling from that customer.
Western also has the ability to use some power sale receipts
fund purchase power and wheeling. Each year, electric powe|
sales allow Western to repay the U.S. Treasury for all of the
annual operating costs related to power production and delive
plus the Federal investment in the power and transmission
facilities, as well as certain costs assigned to power for
repayment, such as aid to irrigation development.
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™
How we fit into the Power Grid.

How does Western fit into the grid?

The United States does not have one national power grid, buhratheeparate grida
Western grid, an Eastern grid and one in Texas, managed by the Electric Reliability Co
Texas. The electric system in the western Unitedibtatlsd théVestern Interconnectifin
operates independently from the electric system in the eastern United States. Western
primarily in the Western grid and owns and maintains more than 10 percent of the trans

lines in the Western Electricity Coordinating Council area.

Western also operates a control area (WestergyweaMissouri East) in the eastern grid,
which is called the Eastern Interconnection. Western owns and maintains more than 30
of the transmission line mileage in the@®hdtinent Area Power Pool area within the Easte

Interconnection.
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http://www.wapa.gov/newsroom/cct/2004/june11/26no126btxt.htm
http://www.wapa.gov/newsroom/cct/2004/june11/26no126b.htm

Our customers.
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Western statistics.

We s t eervicedasseovers 1.3 million square miles (3.38 million square kilometers
Westernds whol esale power customers
western states (Arizona, California, Colorado, lowa, Kansas, Minnesota, Montana
Nebraska, Nevada, New Mexico, North Dakota, South Dakota, Texas, Utah and
Wyoming ). In addition to our Corporate Services Office in Lakewood, Colo., West
operates and maintains the transmission system from its four regional offices in
Billings, Mont.; Phoenix, Ariz.; Loveland, Colo.; and Folsom, Calif. We market pow
from these regions and our CRSP Management Center in Salt Lake City, Utah.

During Fiscal Year 2006 (October Z0@&ptember 2006), Western:
supplied hydroelectric poweleitl wholesale power customers.

operated and maintained more than 17,008 miles of transmission lines, 296 subst
and other related facilities.

sold 36 billion kilowattours (kWh) of powérenough to serve about 11 million
homes for one yeatr.

employed about 1,345 Federal employees and 300 contract workers.
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http://www.wapa.gov/regions/cstmap.htm

Why proper Personal Protective
Grounding IS SO Important.

A Western is committed to providing a safe
working environment for all of our employees.

A Western is committed to preventing any
accidental electrical contacts.

A Western is committed to training its employee
to adhere to clear and consistent guidelines al
procedures for all personal protective groundir
activities.
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Nature of Electric Shocks

A Requirements for
Electric Shock Hazard

A Source of Electrical
Energy

A Path for electric
energy to flow through
the body.

A Potential Difference
across the body!
(contact voltage)
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)
Sound Familiar?

IT'S NOT THE VOLTAGE
THAT GETS YOU ...

44>



L
Then Why Do We




™
Voltage o Current Relationship

A It 1s the current flowing through the body that
causes the physical damage.

A SO remembeay

A The current flowing Is determined ky
AVol tage applied and e

A The Resistance of the Circuit
{Think Body Resistance}
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Nature of Electric Shocks

A Protecting against Electric Shock Hazards

A Isolate the Energy Source
{Worksite control}

A Control the path of current flow.
{Worksite control}

A Control the Voltage across the Body
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Nature of Electric Shocks

Keep
Both Hands
and
Both Feet
and
the Equipment
at the
SAME POTENTIAL
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N
Shock Energy
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N
Sources of Electric Shock Energy

fﬂ_ | Personal
s - - Protective
: . Grounding Is
. i 9 Not Effective

" for Lightning

high peak currents

steep current wave
e fronts
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Sources of Electrical Shock Energy

ElectroStatic Charge' |
High-Voltage Driven

Dependent on
Separation Distance

Low Currents@A)

Drained off by
Personal Protective
Grounds
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N
Sources of Electric Shock Energy
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Sources of Electrical Shock Energy

Magnetic Coupling (induction) Between Circuits

Load Current

O
Stray Current
| Vv
ground loop - closed ground loop - open
Conductor
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™
Electro-magnetic Induction
Fault Test:Ft. Randall- Mt. Vernon 115kV

Energized De-Energized I I
Line Line

440 V
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™
Electro-magnetic Induction
Fault Test: Ft. Randall- Mt. Vernon 115V

Energized De-Energized I I
Line Line

| | | 8,150 V

1-Ph Flt

7,100 A
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Electro-magnetic Induction
Fault Test: Mead- Perkins 525kV

Average Separation = 150 ft
Length of parallel = 204 mi.

525kV Line

345-kV Line

L
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Electro-magnetic Induction
Fault Test: Mead- Perkins 525kV
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