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he electricity grid is the
I network of lines that car-
ries electric power from its

source—typically power plants—to
where it’s needed, such as your commu-
nity and your home. To work effectively,
electricity must at all times flow safely
and reliably throughout the grid so the
power is there when you flip on a switch.
When you cut that switch off, the
electric power doesn’t stop at your
switch. Like water, it finds the path of
least resistance and goes somewhere else
through the grid to where it’s needed.
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GRID AND HOW DOES ITV S /

By Michael E.C. Gery

Most people are familiar with the
power lines and poles that run along-
side roadways or the lines that run
underground in a neighborhood. These
lines distribute electricity to users and
are called “distribution lines.” Your elec-
tric cooperative is a “distribution util-
ity,” because it manages and maintains
the system that supplies you with power.

The part of the grid that carries
electric power from generating stations
to distribution utilities is called the
“transmission grid.” To allow electric-
ity to cover great distances efficiently,
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power from its source is transmitted
at voltage much higher than what
your household appliances need. (See
illustration.)

The grid’s operational structure

As the need for electric power grew over
the past 100 years, the industry had to
expand the transmission grid and adjust
how it would operate. For a time, utili-
ties served local areas such as a city or a
portion of a state. Today, many utilities
have grown to serve service territories
that may span several states.

Planning for growth in the trans-
mission system has not been easy,
because “you can’t put a power plant
on every corner, and you can’t always
predict where load will materialize
in the future,” says Bob Beadle, man-
ager of transmission resources for
North Carolina Electric Membership
Corporation (NCEMC), the coopera-
tive that supplies bulk power to most
of the state’s distribution co-ops.
Power plants need to be near their fuel
source and a source of water to oper-
ate at the lowest cost. Planners and
engineers balance cost, reliability and
geography when planning transmis-

sion expansion, Beadle says.

In the U.S. today, the electric grid is
composed of about 186,500 miles of
line, owned by some 500 companies.
Rather than a single grid covering
the entire nation, the system is served
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through three regional grids, called
“Interconnections.” A single grid serves
eastern North America, for example.
The Eastern Interconnection ties
together utility transmission systems
encompassing central Canada to the
Atlantic coast to Florida to the eastern
edge of the Rocky Mountains. The
Western Interconnection likewise cov-
ers western Canadian provinces south
through California and the Rocky
Mountain region. A third grid serves
systems in Texas.

Within the regional grids, about
two-thirds of the transmission is con-
trolled by seven independent authori-
ties called Regional Transmission
Organizations (RTO) or Independent
System Operators (ISO). These enti-
ties are not structurally tied to the
utilities, generators or other users of
the transmission lines, but they work
with the users of the system to man-
age load requirements, transmission
access and pricing. They also operate a
wholesale power market, which allows

utilities and other merchant genera-
tors to buy and sell power on the open
market. The remaining transmission is
controlled primarily by transmission-
owning utilities like Duke Energy and
Progress Energy. These systems are
interconnected with each other, allow-
ing these utilities to buy and sell power
to manage cost and reliability.

To safeguard the reliable planning
and operation of the grid, the industry
has established mandatory standards,
which are applicable throughout North
America. The North American Electric
Reliability Corporation (NERC)
establishes and enforces these reli-
ability standards. The SERC Reliability
Corporation monitors compliance
with these standards for electricity
service areas in the southeastern U.S.,
including North Carolina. Reliability
standards became mandatory after the
worst blackout in U.S. history in 2003.
(See timeline.)

Ultimately, the federal govern-
ment has jurisdiction over interstate

Regional transmission grids
and grid operators
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transmission activity. Over the years,
various acts of Congress and orders
by the Federal Energy Regulatory
Commission have controlled the
development and operation of power
transmission.

Your cooperative and the grid

Power for North Carolina’s electric
cooperatives comes from a variety

of sources. Some co-ops negotiate
contracts with power generators and
wholesalers. Most band together to
buy power from their statewide power
supply cooperative NCEMC, based in
Raleigh. NCEMC itself contracts with
power generators, including Duke
Energy, Progress Energy, Dominion
Power, American Electric Power and
others. NCEMC also will buy power on
the open “spot” market when economi-
cal purchases are available. In addition,
NCEMC is part owner of the Catawba
Nuclear Station in South Carolina,
which supplies nearly half the bulk
power to NCEMC, and also owns four
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smaller generating stations that sup-
ply power during peak demand and
emergency periods. This multi-source
system allows co-ops a degree of flex-
ibility in determining where their
power comes from.

North Carolina’s electric coopera-
tives use the transmission systems of
Duke Energy and Progress Energy, as
well as the PJM Interconnection, an
RTO serving an area from Indiana
and Michigan to the mid-Atlantic.
These transmission owners all operate
control centers that are continuously
engaged in monitoring supply, demand
and reserves.

Because power plants sometimes take
years to permit, design and construct,
co-ops like NCEMC must plan well
in advance for power supply and the
required transmission, working with
other utilities in the Southeast and the
North Carolina Transmission Planning
Collaborative, which produces an
annual transmission plan to meet the
transmission needs of the state.

The future of transmission

America’s electric utility industry today
universally agrees there’s a need for
new transmission infrastructure.

“For the last decade or so, new trans-
mission construction has not kept pace
with the development of new power sup-
ply;” says Barry Lawson, manager of power
delivery for the National Rural Electric
Cooperative Association. “There hasn’t
been any significant, backbone transmis-
sion added to the grid in quite some time.”

Planning and coordinating efficient
bulk power transmission is one thing,
building it is another. Government
regulations affecting who owns and
controls transmission can change.
Environmental considerations about
where to build transmission are always
in the forefront. Acquiring the right-
of-way and real estate to site trans-
mission requires major effort. And in
general people just don’t want to see
high-voltage transmission lines nearby.

“We’ve all heard of NIMBY, not in
my back yard,” says W. Terry Boston,
CEO of the grid operator PJM
Interconnection. “Now we’re facing
NOPE, not on planet earth.”

In spite of these constraints, the elec-
tricity industry today is seeing stepped
up activity toward improving the
transmission grid and building new
transmission infrastructure.

“The regulatory uncertainty in the
middle 1990s brought on a decline big
time,” says Boston. “But now we have
a new line across the Appalachians,
another under construction, and
another approved.”

At the same time, federal officials are
planning and implementing security
systems intended to protect the grid
against hackers and terrorist attacks via
the Internet.

To help in future planning, trans-
mission technology has improved.
NCEMC’s Bob Beadle points to several
advances. New conductors used for
transmission lines permit more power
to move with less of the natural “loss”

that occurs over long distance. The
ability of new “smart grid” systems to
manage distribution and usage lends
to a more effective delivery. Advanced
battery technology can increase how
much power can be stored in reserve.
“Distributed” power generation close
to the point where it’s used—such as
fuel cells or solar electric systems on
buildings, or individuals and busi-
nesses themselves producing power
that can feed into the grid—is part of
the coming mix of power supply. “All
of this progress will help us to plan and
manage transmission and distribution
more efficiently,” Beadle says.

Developing more renewable energy
resources to generate electricity in
the U.S. figures largely into the future
of transmission. Wind resources, for
example, are abundant in the Midwest,
but the transmission grid does not yet
extend to all those areas.

“If you like wind because of its low
fuel cost,” says PJM’s Terry Boston. “If
you like nuclear power because it can
reliably serve your base load, if you like
plug-in hybrid electric vehicles because
they can get us off foreign oil, you have
to love transmission. You have to build
transmission.”

Boston concludes, “There are con-
sequences if we don’t build. If you
think the cost of electricity is high, you
should see the cost of not having it.”

Sources: U.S. Department of Energy’s Office of Electricity
Delivery and Energy Reliability, National Council on Electricity
Policy, U.S. Federal Energy Regulatory Commission, National
Rural Electric Cooperative Association.
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Mid-1990s. FERC requires generators and trans-
mission owners to communicate what power is
available at any given time. FERC also urges
formation of independent Regional Transmission
Organizations (RTO) or Independent System
Operators (ISO) to not only plan adjustments

to the grid but also oversee grid operations.
Continued stress and regional power failures
bring calls for a new independent, self-regulating
reliability authority to establish and enforce man-
datory standards throughout North America.

14 AUGUST 2010 Carolina Country

1
2003. The worst blackout in U.S. history on

Aug. 14 leaves some 55 million people in Ontario,
Canada and eight states in the Northeast and
Midwest in the dark for two days. The cause: too
much power demand in a transmission system
that couldn’t handle it, so it shut down.

|
2005. Congress again steps in to create incentives
for private investment in transmission improve-
ments and authorizes a transmission coordinating
entity whose standards would be mandatory and
enforceable. By 2007, the NERC becomes the
North American Electric Reliability Corporation
(still known as NERC), and today its standards are
mandatory and enforceable in the U.S.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


