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Figure 13 

 
 
9.2.2 Available Capacity for Addition of Wind 
 
The availability of transmission line capacity for the addition of wind generation depends 
on where you want to connect the generation and where you want to deliver the 
electricity.  The transmission system immediately adjacent to the wind development 
might have capacity, but there might be congestion further on in the delivery chain.  
Using an airline analogy, assume there is a plane going from Sioux Falls to Los Angeles 
with an intermediate stop in Denver.  Although the plane might be only ¾ full at Sioux 
Falls, you would not be able to buy a through ticket to Los Angeles because a tour 
group boarding in Denver had already purchased all remaining space.  In the airline 
scenario, you would have the option of finding space on an alternative flight from 
Denver to Los Angeles.  However, this option does not exist for the instantaneous flow 
of electricity on the grid.  The transmission space must be there from origin to 
destination. 
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In general, the transmission systems under the jurisdiction of the Integrated System and 
the Midwest Independent System Operator are already fully subscribed.  In other words, 
essentially all firm transmission space has been contracted for.  A firm transmission 
right is similar to holding a confirmed reservation for an airline flight.  It assures the 
owner that space is available on the grid for their desired energy transaction.  Another 
level of transmission right is called non-firm.  It is comparable to having an airline 
standby ticket.  If the energy delivery that holds a firm transmission right doesn’t show 
up, the non-firm can use the space.  However, if the firm transmission requirement 
materializes, the non-firm is curtailed, or “bumped”.   
 
A concept called “conditional firm” has been suggested as a possible way of 
accommodating wind generated electricity.  Conditional firm transmission service is a 
way for more generators to use existing transmission lines under long-term contracts.  
  
Currently, where long-term firm transmission service is not available, transmission 
service providers can offer generators that want to move power across their lines non-
firm service.  Non-firm service is only available under today’s FERC transmission tariffs 
for periods of less than one year.  One year of transmission is not long enough for 
generation developers to finance new generation projects.  They need transmission 
service that lasts for the service life of their projects.  
  
Transmission lines are often “sold out” contractually but have physical capacity 
available in all but a small percentage of the year during peak loads.  Currently there is 
no defined product that could allow customers to purchase that physical capacity on a 
long-term basis.  Conditional firm is a service that would make that physical capacity 
available for use.  Forms of this type of service have been used in some systems 
successfully.   
  
How would it work?  
  
Transmission providers would use their Available Transfer Capacity (ATC) methodology 
to see which months they had firm capacity available to offer.  Then they would study 
the historic usage of their system to determine in what conditions capacity is typically 
not available because lines are at their peak capacity.  They would offer firm service for 
the months where capacity is available and conditional service during the remaining 
months of the year.  In those conditional months, the generator could be curtailed during 
defined conditions (number of hours, time periods, or system conditions) defined at the 
beginning of the long-term contract.  Generators would need to calculate whether their 
projects would be financially feasible, given potential for curtailment under conditional 
firm service offered by providers.    
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What are the benefits?  
  
This new form of service could allow transmission providers to offer more service and 
gain more revenues for more efficient use of their transmission investments.  This new 
service could allow new generation resources to come on-line, which otherwise would 
not be able to get transmission service.  
  
What are the barriers?  
  
The service would need to be defined by FERC and implemented by transmission 
providers.  Transmission service operators would need to have the ability to curtail 
generators subject to the service prior to firm customers when transmission is 
congested.  Concerns about how this product may impact other customers should also 
be addressed.  
 
9.2.3 Planned Transmission Line Improvements 
 
Big Stone II power plant transmission lines 
 
The Big Stone transmission project includes 140 miles of transmission line – 50 miles of 
which will be new construction – and six new or upgraded substations. Approximately 
38 miles of transmission line will be located in South Dakota under one alternative with 
the remainder in Minnesota.  The Big Stone transmission project fits into the regional 
transmission plan by supporting regional electric reliability. The new construction and 
upgrades, along with other regional facilities, will help ease transmission congestion and 
facilitate the development of 800 to 1,000 megawatts of additional generation including 
wind and other renewables. In addition, the decision to secure two transmission routes 
will lessen the likelihood of extended outages due to storm damage.62 
 
The proposed line from Big Stone to Canby, Minn., to Granite Falls, Minn. (shown in 
blue in Figure 13), was originally proposed at a voltage of 230,000 volts.  After further 
studies and discussions with interested renewable energy proponents and local and 
state government officials, project participants decided to increase the size of this line to 
345,000 volts.  The balance of the proposed lines would be constructed to operate at 
230,000 volts.  The voltage increase will add system reliability and greater carrying 
capacity.  Estimates are that the increased line voltage will allow for 800 megawatts of 
carrying capacity over what is needed for the new plant at Big Stone.  This opens the 
door for more generation projects, such as wind farms, to be built in this region.63 

                                            
62 http://www.bigstoneii.com/TransmissionProject/TransProjectOverview.asp 
63 http://www.bigstoneii.com/NewsMedia/PDF/Facts_BSP2_TransmssionProject.pdf 
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Figure 14 
Proposed Big Stone II Transmission Routes 

 
According to MISO, the additional capacity on the proposed Big Stone II transmission 
lines is already fully subscribed.  In other words, requests for the additional capacity 
have already been submitted to the MISO queue. 
 
CapX  2020 Brookings, S.D.–Southeast Twin Cities Proposal 64 
 
The plan will improve reliability throughout West Central Minnesota, the Red River 
Valley, and the Twin Cities, along with enabling access to new generation, including 
projected wind resources to be built in the area. 
 

• Scope: approximately 230 miles, 345-kilovolt  

                                            
64 http://www.capx2020.com/Projects/ 
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• Targeted in-service: 2013-2014  

 
• Notice Plan (filed with the Minnesota Public Utilities Commission on June 9, 

2006) 
 

 
 

Figure 15 
 
Midwest Independent Transmission System Northwest Transmission Project 
 
The Midwest Independent Transmission System Operator is also active in studying 
transmission additions for the northwest part of its multi-state energy market.  MISO’s 
Transmission Expansion Plan 2005 contemplates construction of added transmission  
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lines within the MISO operational area across southern Minnesota and northbound into 
North Dakota and central South Dakota to provide reliability, outlets for new coal and 
wind generation, and relief for transmission congestion at points east.65 
 
Basin Electric Cooperative Next Gen Proposal 
 
On August 14, 2007, Basin Electric Cooperative (Basin) announced a proposal to 
construct a 500 to 700 MW coal-fired generating facility in central South Dakota, known 
as the NextGen facility.  Proposed locations are two in the Selby area and two in the 
Blunt/Onida area.  The proposed locations are shown by the orange stars in the map 
below.  The plant is expected to be operational in 2014. 
 

 
 

Figure 16 
Proposed NextGen transmission additions/upgrades 

 
Proposed transmission line connections and upgrades are shown in light green on the 
map.  The light blue areas represent proposed routes for connections to the Missouri for 
cooling water. 
 
                                            
65 MISO response to SDEIA Questionnaire, August 2006 
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The proposed generating plant will require up to approximately 64 miles of 230/345 kV 
transmission line construction, several miles of 115 kV line construction and possibly a 
230/345 kV substation.   
 
On August 20, 2007, the SDEIA filed comments on the proposal asking the following 
questions regarding the proposed transmission system improvements. 
 

To what extent, if any, would these improvements enhance the ability of the 
South Dakota transmission system to accommodate new wind generated 
electricity?  Is there a possibility of cost effective additional transmission system 
improvements which would further accommodate new wind generation? 

 
The SDEIA also requested to be put on the mailing list for further information updates 
on the project.  The environmental impact statement for the project, being prepared by 
the Western Area Power Administration, is scheduled for completion by summer 2009. 
 
Xcel Energy Transmission System Improvements 
 
Xcel Energy has been subject to several wind power mandates related to approval for 
external spent fuel storage at their nuclear power plants and continued operation of the 
nuclear power plants at Prairie Island near Red Wing and the Monticello plant both in 
Minnesota.  In 1994, Xcel Energy agreed to purchase the output from 425 MW of wind 
power by the end of 2002 in exchange for legislative permission to move spent fuel at 
the Prairie Island nuclear plant to 17 dry casks adjacent to the plant facility. In 1999, the 
Minnesota PUC extended that requirement to become 825 MW by the end of 2012. 
Since then, the MN Legislature has twice extended Xcel Energy’s mandate so that 
renewables will provide 30% of the Company’s energy requirements by the year 2020. 
  
In order to comply with these requirements, the Company contracted with wind 
developers and initiated a number of transmission projects in order to provide for the 
transmission capacity needed to convey the new wind power to Xcel Energy customers. 
The Company’s existing transmission system was able to outlet the first 260 MW of 
wind power constructed on the Buffalo Ridge.  Other transmission projects in Minnesota 
have been added that raise that outlet capacity to 425 MW.  
  
At present the Company is constructing a new 345KV to 115KV collector substation 
near the existing WAPA substation in Brookings County.  A new 115 KV transmission 
line connecting this new substation also runs along Brookings County highways to near 
Lake Benton, Minnesota.  In Minnehaha County, Xcel Energy has final approval from 
South Dakota to construct a 345KV line that will run along Interstate 90 from the 
Company’s Split Rock Substation near Brandon, SD some 86 miles east to a substation 
near Lakefield, MN. 9.6 Miles of this line will reside within the state of South Dakota.  In 
2007, the SD PUC approved a “facilities permit” for this line and the SD DOT and 
Governor Mike Rounds were instrumental in obtaining the necessary support from the 
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Federal Highway Administration that allowed the SD DOT to issue Xcel Energy a permit 
to occupy easement adjacent to the public right of way. 
  
The new 345KV line will be constructed adjacent to I-90 as weather permits through this 
winter and it is expected to be in service by summer of 2008.  The 345KV line will raise 
Xcel Energy’s wind outlet transmission capacity to 825MW.  The new line also brings 
ancillary benefits to our customers in South Dakota. The new line will add capacity to 
the Xcel Energy Split Rock Substation near Brandon and relieve loading on the existing 
WAPA 345KV line that also connects to the Xcel Energy Split Rock Substation.  Finally, 
an additional high voltage transmission source into the area provides an added level of 
regional reliability and voltage support during times of electrical disturbances. 
  
A number of additional transmission lines will be needed to provide the outlet capacity 
needed to meet the 2020 Minnesota requirements. 
 
9.2.4 Cost of new Transmission Lines 
 
One reason the debate about who will build and who will pay for new transmission lines 
has been so controversial is that transmission is expensive.  Costs vary significantly.  
Table 3 gives a range of costs for various types of transmission construction.  
 

Table 4 – Typical Capital Costs for Electric Transmission Lines, by Voltage 

Transmission Facility  Typical Capital Cost  

New 345 kilovolt (kV) single circuit line  $915,000 per mile  
New 345 kV double circuit line  $1.71 million per mile 
New 138 kV single circuit line  $390,000 per mile  
New 138 kV double circuit line  $540,000 per mile  
New 69 kV single circuit line  $285,000 per mile  
New 69 kV double circuit line  $380,000 per mile  
Single circuit underground lines  Approximately four times the cost of above-ground single circuit 

lines.  

Rebuild/Upgrade 69 kV line to 138 kV line  $400,000 per mile  

Source:  American Transmission Company, 10-Year Transmission Assessment, September 2003.  

 
Note: Data in the above table are from 2003.  There have been significant cost 

increases for materials and labor since then. 
 
The terrain over which transmission companies build transmission lines also affects 
costs.  It is more difficult to maneuver the equipment needed to build poles and string 
lines through mountainous terrain that is far from roads than it is to build transmission 
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lines across relatively flat plains with nearby roads.  Other factors also affect costs, 
including the cost to acquire rights-of-way, the cost of upgrading substations and 
interconnecting with the existing grid, and the possibility of installing new grid control 
technologies.  
 
Specific cost estimates for rural South Dakota for the construction of single circuit 230 
kV circuit are: wood H frame construction - $200,000 per mile, and steel lattice 
construction – $300,000 per mile.  For a single circuit 230 kV single steel pole 
construction in urban South Dakota, the estimate rises to $500,000 per mile.66 
In the eastern United States, per-mile costs of a single circuit 765 kV line and a double-
circuit 345 kV line are estimated at $2.6 million and $1.5 million, respectively.  With 
three double-circuit 345 kV lines required to match the capacity of a single 765 kV line, 
an equivalent cost for 345 kV construction is $4.5 million per mile.  When considering 
construction costs, electrical properties, reliability, land use, and visual impact, it is 
apparent that 765 kV offers significant advantages over the competing technologies for 
use in a modern interstate transmission system.67  Lines of this capacity are constructed 
principally in regions with large base load generation resources. 
 
9.2.5 Siting Issues for new Lines 
 
The transmission siting process remains one of the most difficult elements of the 
transmission debate.  A mixture of local, state, and federal government agencies hold 
jurisdiction over who can build what, where they can build it, when they can build it and 
who pays for it. 
 
In South Dakota, the Public Utilities Commission has primary jurisdiction over the 
construction of new electric transmission lines under authority granted by South Dakota 
Codified Law 49-41B.  Section 49-41B-1 states: 
 

Legislative findings--Necessity to require permit for facility. The Legislature finds 
that energy development in South Dakota and the Northern Great Plains 
significantly affects the welfare of the population, the environmental quality, the 
location and growth of industry, and the use of the natural resources of the state. 
The Legislature also finds that by assuming permit authority, that the state must 
also ensure that these facilities are constructed in an orderly and timely manner 
so that the energy requirements of the people of the state are fulfilled. Therefore, 
it is necessary to ensure that the location, construction, and operation of facilities 
will produce minimal adverse effects on the environment and upon the citizens of 
this state by providing that a facility may not be constructed or operated in this 
state without first obtaining a permit from the commission. 
 

                                            
66 Western Area Power Authority email interview – October, 2007 
67 “765 kV or 345 kV Transmission”, American Electric Power Interstate Project April 24, 2007, pg. 2 
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Energy Facility Siting Rules contained in South Dakota Administrative Rule Chapter 
20:10:22 detail the requirements for an application for a facility. 
 
Other organizations in the state may also become involved. For example, the South 
Dakota Department of Transportation will be involved whenever there is highway 
crossing.  County commissions may become involved if county roads are crossed.  The 
South Dakota Department of Water and Natural Resources, the South Dakota 
Aeronautics Commission, various historical agencies, and Native American tribes may 
also attempt to exert some jurisdiction over the siting and construction. 
 
Navitas Energy submitted an application for an energy conversion facility permit on July 
11, 2006 for a 200 MW wind site in Brookings County, SD at the White Wind Farm.  
Navitas anticipates that the following permits will be required: 
 
• National Environmental Policy Act (NEPA) compliance  
• U.S. Army Corps of Engineers (USACE): Section 404 compliance 
• U.S. Fish and Wildlife Service (USFWS): Section 7 consultation 
• Section 106 review with Native American Tribes and South Dakota State Historical 

Society 
• Federal Aviation Administration (FAA): Determination of No Hazard to Air 

Navigations, and minimum lighting requirements. 
• South Dakota Public Utilities Commission (PUC):  South Dakota Codified Law 

Chapter 49-41B 
• South Dakota Department of Environment & Natural Resources: 401 Water Quality 

Certification and National Pollution Discharge Elimination System (NPDES) Storm 
Water Permit for Construction Activities. 

• South Dakota Department of Transportation: Highway Access Permit and Utility 
Permit. 

• Brookings County: Conditional Use Permit, Soil Erosion & Sediment Control Plan, 
Building Permit, Driveway Application and Construction Permit.68 

 
9.3  The Transmission Network Outside South Dakota 
 
Any attempt to market large quantities of wind generated electricity outside of South 
Dakota will involve interaction with the two major transmission system operators, the 
Midwest Independent System Operator to the east, and the Western Area Power 
Administration to the north and south and possibly independent operators to the south.  
Marketing power to the west is not economically practical at this time because of the 
transmission grid separation described in section 9.1.1 and limitations on grid capacity. 
 

                                            
68 “White Wind Farm LLC Application to the South Dakota Public Utilities Commission for a Facility   
Permit”, prepared by HDR Engineering, July 2006. 
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9.3.1 Midwest Independent System Operator 
 
The Midwest Independent System Operator (MISO) is an independent, non-profit 
reliability coordinator for the transmission of high voltage electricity via a security 
constrained economic dispatch across all or parts of 15 states and Manitoba.  MISO is 
configured to comply with the Federal Energy Regulatory Commission (FERC) concept 
of a Regional Transmission Organization (RTO).   
 
MISO is responsible for coordinating the operation of more than 129,647 MW of peak 
load (set on July 31, 2006) and 156,000 MW of generation within a territory that 
includes 93,600 miles of transmission lines covering 920,000 square miles from 
Manitoba, Canada, to Kentucky.  The MISO transmission network in South Dakota is 
primarily along the eastern side of the state.69 
 
MISO’s primary objective is to “direct traffic” on the wholesale bulk electric power lines.  
In this role, MISO ensures that every electric industry participant has equal access to 
the lines, that no entity has the ability to deny access to a competitor, and maintains and 
improves electric system reliability in the Midwest. 
 
MISO manages the use of the transmission lines to make sure they do not become too 
crowded or congested.  As a Market Operator, MISO develops a joint transmission 
service and energy schedule on a Day-Ahead basis and a dispatch schedule in Real-
Time.  While the markets are settled separately, both markets are based on a 
centralized dispatch and Locational Marginal Pricing (LMP).  These mechanisms 
optimize power flows, provide price transparency, and support a competitive 
marketplace. 
 
Any entity desiring to move electricity on the MISO system must apply to MISO first.  
MISO reviews the application to ensure that it will not create any system security or 
reliability problems.  The review will also identify any reinforcements to the grid are 
necessary to accommodate the new generation.  This process is discussed in section 
9.4.3 below.  The MISO transmission tariff is based on 20% postage stamp and 80% 
license plate. 
 
9.3.2 Western Area Power Administration 
 
Western Area Power Administration is a Federal agency that markets and delivers 
reliable, cost-based hydroelectric power and related services within a 15-state region of 
the central and western U.S.  WAPA was created by Congress on December 21, 1977. 
 
The WAPA transmission system carries electricity from 57 power plants operated by the 
Bureau of Reclamation, U.S. Army Corps of Engineers and the International Boundary 
                                            
69 MISO Corporate Information – September,  2007 
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and Water Commission. Together, these plants have an installed capacity of 10,395 
megawatts. 
 
South Dakota is part of Western’s Upper Great Plains Region (UGPR) which has 
headquarters in Billings, Montana.  The Upper Great Plains Region carries out WAPA's 
mission in Montana, North Dakota, South Dakota, Nebraska, Iowa, and Minnesota.  The 
Upper Great Plains Region of WAPA also administers the Integrated System of the 
Western Area Power Administration, Basin Electric, and Heartland Consumers Power 
District and performs joint transmission planning with the IS partners.    
 
UGPR sells more than 12 billion kilowatt-hours of firm power generated from eight dams 
and powerplants of the Pick-Sloan Missouri Basin Program-Eastern Division.  This 
power is enough to serve more than 3 million households. The hydropower is delivered 
through nearly 100 substations and across nearly 7,800 miles of Federal power lines, 
which are connected with other regional transmission systems and groups.  The power 
system dispatchers for the UGPR are headquartered in Watertown, SD where they 
determine where to deliver power based on demand in the six-state UGPR area.  
 
On a kWh basis, in 2006, WAPA delivered electricity to the following entities70: 
 
23.6% - Municipalities 
22.5% - State Agencies 
18.5% - Cooperatives 
16.2% - Public Utility Districts 
4.4% - Project Use (Reclamation) 
4.0% - Power Marketers 
3.8% - Federal Agencies 
2.7% - Native American Tribes 
2.0% - Investor Owned Utilities 
1.7% - Irrigation Districts 
0.6% - Inter projects 
 
9.3.3 Independent Systems 
 
MidAmerican Energy 
 
MidAmerican Energy Company is the largest utility in Iowa and is strategically located in 
the middle of several major markets in the Midwest.  MidAmerican provides service to 
more than 714,000 electric customers and more than 696,000 natural gas customers in 
a 10,600 square-mile area from Sioux Falls, S. D. to the Quad Cities area of Iowa and 
Illinois.  The largest communities served by MidAmerican are Des Moines, Cedar 
Rapids, Sioux City, Waterloo, Iowa City and Council Bluffs, Iowa; the Quad Cities area 
                                            
70 http://www.wapa.gov/newsroom/pdf/annrep06.pdf 
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of Iowa and Illinois; and Sioux Falls, S. D.  MidAmerican meets the needs of its electric 
customers with more than 6,000 megawatts of generating capability: approximately 50 
percent fueled by coal; 27 percent natural gas and oil; 18 percent wind, hydroelectric 
and biomass; 10 percent nuclear; and 3 percent from other nonrenewable sources.  The 
company has majority ownership in four of the five jointly owned coal-fueled generating 
stations in Iowa. 
 
MidAmerican Energy Company is No. 1 in the nation in ownership of wind-powered 
electric generation among rate-regulated utilities and has 695.5 megawatts of wind 
energy facilities in operation, under construction and under contract in Iowa. 
 
The existing 459.5 megawatts of owned wind energy facilities are located at three sites 
in northwest, north central and west central Iowa. The Intrepid Project in Sac and Buena 
Vista counties in northwest Iowa, the Century Project in Wright and Hamilton counties in 
north central Iowa and the Victory Project in Carroll and Crawford counties in west 
central Iowa have the capacity to produce enough electricity to power 144,000 homes.   
An additional 123 megawatts of wind energy in Pocahontas County are scheduled to be 
completed by the end of 2007. The Victory Wind Project and the Pocahontas County 
wind project are part of MidAmerican's 2006-2007 wind expansion project, which was 
approved by the Iowa Utilities Board in April 2006.  Approximately 9 percent of 
MidAmerican's existing electric generation capability comes from renewable resources. 
 
MidAmerican, while it has transmission connections with MISO, is not a member of 
MISO.  It is organized as an independent transmission operator.  MidAmerican has 230 
kV and 345 kV connections with WAPA and MISO. 
 
Nebraska Public Power District 
 
Nebraska Public Power District (NPPD) is Nebraska's largest electric utility, with a 
chartered territory including all or parts of 91 of Nebraska's 93 counties.  It was formed 
on Jan. 1, 1970, when Consumers Public Power District, Platte Valley Public Power and 
Irrigation District (PVPPID) and Nebraska Public Power System merged to become 
Nebraska Public Power District.  Merger properties also included assets formerly 
operated by Loup River Public Power District. NPPD is a public corporation and political 
subdivision of the state of Nebraska. The utility is governed by an 11-member Board of 
Directors, who are popularly elected from NPPD's chartered territory.  
 
NPPD's revenue is mainly derived from wholesale power supply agreements with 52 
towns and 24 rural public power districts and rural cooperatives who rely totally or 
partially on NPPD's electrical system.  NPPD also serves about 80 communities at the 
retail level.  Over 5,000 miles of transmission lines make up the NPPD electrical grid 
system, which delivers power to about one million Nebraskans.   
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NPPD uses a mix of generating facilities to meet the needs of its customers. This 
includes a nuclear plant (CNS), three steam plants (Canaday, GGS and Sheldon), a 
combined-cycle facility (Beatrice Power Station), two wind generation facilities, nine 
hydro facilities, nine diesel plants and three peaking units.  NPPD also purchases 
electricity from the Western Area Power Administration.  The average mix of fuel to 
supply NPPD's customers in a typical year is 59.08 percent from coal, 22.77 percent 
from nuclear, 2.59 percent from hydro, 1.01 percent from wind, 2.41 percent from gas or 
oil, and 12.16 percent is purchased.  NPPD is also a member of the Mid-Continent Area 
Power Pool and the Western System Power Pool. 
 
The Ainsworth Wind Energy Facility, owned and operated by the Nebraska Public 
Power District, is Nebraska’s largest wind-generating facility and provides power to 
NPPD's customers, as well as the Omaha Public Power District, the Municipal Energy 
Agency of Nebraska, Grand Island Utilities, and JEA of Jacksonville, Fla.  The facility 
consists of 36 wind towers with a 1.65 megawatt turbine size for an actual nameplate 
capacity of 59.4 megawatts.  The facility was completed in 2005. 
 
9.3.4 System Reinforcement Outside of South Dakota 
 
When a generator wants to connect to the transmission grid, the usage of the grid can 
be estimated by computer modeling.  In other words, the portion of the grid over which 
the power will flow can be estimated and appropriate transmission charges determined.  
If the addition of the new power flow results in problems on the grid (overload, stability, 
etc.), the corrective actions are identified and the owner of the new generation source is 
obligated to assist in resolving the problem.  If the problem is within South Dakota, the 
connection between the need for the work and the benefit to the state of the new 
generation is clear.  If the problem (e.g. adding or rebuilding a transmission line), is 
outside South Dakota, the affected parties will not see a benefit if the power is only 
“passing through” their state on the way to a distant market.  Obtaining regulatory 
agency and landowner approval may prove to be difficult in that situation. 
 
9.4  The “Queue” Issue 
 
9.4.1 Description of the Queue 
 
The “queue” process is the means by which an entity requests transmission service on 
the grid.  The Federal Energy Regulatory Commission established the need for a web 
based system whereby a legitimate transmission customer may request transmission 
service and be assured that his request will be date and time stamped in accordance 
with FERC Pro Forma Open Access Transmission Tariff provisions. This process is 
industry wide.  Applications for transmission services are evaluated on a first-come, 
first-served basis. 
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Unfortunately, the queue process was conceived in a different operating environment.  
New generation additions at the time were primarily in the form of combustion turbines.  
The queue procedures did not anticipate the large influx of wind development 
proposals, many of which are speculative.  The design is wrong for today’s needs. 
The rules and procedures governing long-term requests for new service and for the 
renewal of existing services establish a queue to allocate scarce transmission capacity.  
Order 888 does not allow the Midwest ISO to allocate the capacity more efficiently by 
selling the service to the participant willing to pay the most for it.  Instead, the current  
process compels participants to compete with one another through the queuing 
process.  In particular, it creates incentives for participants that want to acquire or retain 
long-term capacity on congested interfaces to submit numerous requests for service. 
These rules allow a participant to benefit by having numerous requests in the queue, 
even if the participant intends to confirm only one of the requests.  We refer to these 
types of requests as “self-competing” requests. 
 
Self-competing transmission requests have little value from the perspective of efficient 
competition for the transmission capability.  At little or no cost, participants can occupy a 
substantial portion of the queue to give themselves an option to buy the transmission 
service and restrict its availability to other participants.  The result of this activity is that 
the transmission capability is made unavailable and may not be allocated to the 
participants that value it the most.71 
 
9.4.2 Western Area Power Administration Application of the Queue72 
 
The description that follows applies to the Western Area Power Administration.  Check 
out http://www.wapa.gov/transmission/interprocess.htm for the overall Western process. 
    
In addition to the regular requirements, as a Federal agency, Western conducts an 
environmental review of any action affecting Western's transmission facilities. The 
environmental review process can range from a categorical exclusion to a 
comprehensive environmental impact statement complete with the required public 
process and is conducted simultaneously with other studies. 
 
Requesting entities must advance funds to Western for the environmental review 
process. The environmental review process uses input from the studies and 
construction planning processes and may be concluded before or after completion of 
these technical studies, when applicable. Continuation of the interconnection process at 
any and every step is contingent upon favorable environmental review.  If the 
environmental review shows that the interconnection does not satisfy Federal 
environmental criteria, Western will either deny the request or work with the requesting 
entity to revise aspects of the interconnection request to meet environmental criteria. 

                                            
71 2004 State of the Market Report – Midwest ISO 
72 E-mail interview with representatives of the Western Area Power Administration – October, 2007 
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Such revisions may occur at various steps during the process.  A complete description 
of the transmission interconnection requirements for Western may be found on the web 
at http://www.wapa.gov/transmission/pdf/gri.pdf.   
 
A prospective customer must first ask to purchase an electronic certificate that will allow 
them access to the Open Access Same-time Information System (OASIS).  OASIS is an 
Internet-based tool for sharing information on transmission prices and product 
availability.  This certificate is issued by the OASIS manager after a security and 
financial background check has been completed. If a company has acquired a DUNS 
number, this will assure a certificate is issued on an expedited basis.  Once a certificate 
has been issued, the customer must login into the OASIS and make the request for 
transmission service.  In order for the request to be valid, it must include basic 
information such as the start and end dates for the service, the amount of MW, and the 
input and delivery points for the service.  If any of this information is not included, then 
the request is rejected automatically and must be resubmitted.  If the request is 
accepted, it is either confirmed that the service is available, or it is put into study mode.  
If placed in study mode, a message is sent to Western indicating that there is a new 
request for transmission service pending.  All requests are processed in exactly the 
same way to insure conformance with FERC rules for comparable service.  Each 
request is handled in a sequential mode based on the official date time stamp of the 
OASIS request.  It must include a $1500 non refundable application processing fee.  
Once the request has risen to the top of the queue (which may take months) the 
managing entity will offer the customer a study scope to conduct a System Impact Study 
(SIS) and a request for funds to complete the study. Typically, an SIS for a new wind 
park will cost $50K or more.  
 
If the request for service involves a new generator, such as a wind park, a request for 
generation interconnection is also needed.  This request is handled in a slightly different 
manner than the request for transmission service. The generation interconnection 
request is processed under the terms of the Large Generator Interconnection 
Agreement (LGIA) which is part of Western's tariff.   
 
The detailed procedures for this request may be found on the web at   
http://www.wapa.gov/transmission/pdf/LGIP022607.pdf.  This application includes a 
form and a letter and a $100K application fee which will be used to conduct a feasibility 
study and subsequent facility study.  An acceptable generation interconnection study 
does not ensure universal deliverability. That can only be obtained by making a 
corresponding transmission service request.  Once the facility study has been 
completed and necessary upgrades or additions for the interconnection identified, 
Western will offer the customer a construction contract to begin building the 
interconnection.  If the interconnection is completed and a transmission service request 
has not been processed and the transmission service granted, Western will not 
energize the new facility until such time as a transmission service has been approved.   
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It is recommended that a generation interconnection request be made at the same time 
as a transmission service request is made to avoid this situation. 
 
9.4.3 Midwest Independent System Operator Application of the Queue73 
 
Because the process is governed by FERC, the Midwest Independent System Operator 
approach is similar to that used by WAPA.  Since 1998, MISO has had 166,000 MW of 
requests.  A total of 93,000 MW have exited the queue for one reason or another.  
When an applicant exits the queue, the process is restarted to take into account the 
new scenario.  As with WAPA, there are two queues – one for transmission and one for 
generation.  MISO tried paralleling the two queues in an effort to speed up processing, 
but without success.   
 
MISO has tried several approaches to speeding up queue processing.  First, they tried 
simultaneous review of projects that didn’t affect each other physically – this helped 
some.  Second, they tried screening projects for feasibility.  Third, they tried a group 
study approach for related projects – not working as well as planned.  The time required 
for an application to be processed in the MISO queue is currently measured in years.  
Efforts are underway to encourage MISO to speed up the process.  On November 1, 
2007, a letter signed by the governors of South Dakota, Illinois, Minnesota, North 
Dakota, Ohio, and Wisconsin was sent to T. Graham Edwards, President and CEO of 
MISO requesting action to reduce the delay in queue processing. 
 
9.5  The Western Area Power Administration - Midwest Independent System 
Operator “Seams” Issue 
 
Under current transmission pricing tariffs, a wind development in WAPA territory 
marketing electricity in MISO territory must pay for transmission service according to the 
WAPA tariff plus the MISO tariff.  In other words, a pancake rate.  This can add 
$10/MWh to the cost of the exported energy.  This alone represents an increase of 
about 20% to 25% in the cost of exported energy crossing the WAPA/MISO boundary.74 
 
If WAPA joined MISO and adopted the MISO tariff structure, the pancake rate issue 
would go away, but WAPA customers would see a rate increase because of the 
transmission tariff change.  WAPA uses a postage stamp rate structure.  MISO uses a 
20% postage stamp, 80% license plate structure.  Basin Electric Power Cooperative, 
part of the Integrated System administered by WAPA, has estimated that WAPA rates 
would increase by $40 - $50 million per year if the MISO rate structure were applied.75  
As of the writing of this report, WAPA and MISO are holding discussions on the seams 
operating agreement which expires in February, 2008. 

                                            
73 Interview with MISO representative – 7/30/07 
74 SDEIA Electric Industry Interviews Report – page 40 
75 Interview with representative of Basin Electric Power Cooperative – 7/27/07 
 



South Dakota Wind Power Report Page 86 
 
 

 
South Dakota Energy Infrastructure Authority   

Chapter 10.0 
 

Summary 
 
Developing South Dakota’s considerable wind resource will require overcoming several 
major obstacles, many of which are related to the transmission grid and moving wind 
generated electricity to markets outside the state.  Unfortunately, these obstacles are 
beyond the state’s direct ability to resolve.  As described in the report, South Dakota’s 
low population density and location within the transmission grid place it at a major 
disadvantage in exporting large quantities of wind generated electricity.  Considering 
these handicaps, South Dakota has been responsible in its efforts to develop its wind 
resource. 
 
South Dakota’s immediate prospects for exporting wind power are in Minnesota, where 
a renewable portfolio standard will require an estimated 3600 MW of additional wind 
generation by the year 2020.  The South Dakota wind resource on the eastern side of 
the state and the transmission grid are more favorable for upgrading and 
interconnecting with the most probable markets in the east.  If a sufficient market 
develops, the in-state transmission requirements will be taken care of.  Utilities in 
Minnesota would be in a position to handle transmission upgrades in their state to 
facilitate delivery of electricity to their customers. 
 
Unfortunately, there is a transmission pricing issue which must first be resolved 
between the Western Area Power Administration, which administers the majority of the 
transmission grid in South Dakota, and the Midwest Independent System Operator, 
which administers transmission beginning along the eastern edge of South Dakota and 
extending across the Midwest.  This pricing issue is referred to as the WAPA/MISO 
“seams issue”.  Until it is resolved, wind generated electricity cannot be economically 
delivered to Minnesota customers from the WAPA system.  As of the writing of this 
report, WAPA and MISO were attempting to resolve the issue. 
 
Developers of large wind projects (i.e., several hundred MW and larger) who desire to 
market energy to markets further east, (e.g., Chicago and Milwaukee) need large 
capacity transmission lines to move their product.  Sufficient spare capacity does not 
exist on the current South Dakota transmission grid for these large types of movements.  
Building transmission solely for wind generated electricity, in general, cannot be 
economically justified under current market conditions.  The required cost recovery for 
the transmission line would raise the cost of the wind generated electricity beyond what 
the current market will pay.  Only if the transmission line were shared with another 
generator that produced large quantities of electricity to share the fixed costs, such as a 
base load power plant, would construction be justified. 
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The transmission adequacy problem does not stop at the South Dakota border.  To 
move electricity to the east (e.g. Chicago) where major markets have been identified, 
will require the use of the transmission grid outside the state.  The ability of this grid to 
accommodate additional large flows of electricity from South Dakota safely and reliably 
is doubtful at present.  Major grid reinforcements would undoubtedly be required.  The 
task of adding to or upgrading the grid outside of South Dakota, where the state has no 
authority or jurisdiction, presents a considerable challenge.  The proposed DOE “energy 
transmission corridors” might eventually help out in some of the right of way acquisition, 
but that is only part of the problem.  
  
In the long run, the issue of building transmission may be resolved if the demand for 
wind by major markets facing renewable portfolio standards forces the price they are 
willing to pay for wind up to the point where transmission construction becomes 
economically justified. 
 
An action that South Dakota might consider in the interim is to review the corporate tax 
structure with the objective of making construction of wind development more attractive.  
South Dakota’s tax structure is no longer competitive with neighboring states; however, 
the tax situation does not appear to be a primary deterrent to development of South 
Dakota wind resources. 
 
Economic benefits from wind power development flow primarily to local tax districts 
through tax revenue and to individual land owners through lease payments, with less 
direct economic benefit to the state and its citizens.  This situation may change if the 
state attracts manufacturers of wind turbine equipment.  Wind developments are highly 
capital intensive and do not require many long term jobs to operate and maintain.  All 
South Dakota policy decisions made in regard to wind energy should primarily focus on 
the economic benefits to the state and its citizens.  Based upon current market 
conditions, South Dakota will want to be cautious in the actions it takes to encourage 
the development of its wind resources.  
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Appendix A 
 

Glossary of Electricity Terms 
 
Sources:  U.S.-Canada Power System Outage Report – April, 2004  
  Electricity Transmission A Primer – National Council on Electricity Policy – 
  June, 2004 
 
Access Charge: A fee levied for access to a utility’s transmission or distribution 
system.  
  
ACE: Area Control Error in MW. A negative value indicates a condition of under-
generation relative to system load and imports, and a positive value denotes over-
generation.  
 
Active Power: See “real power.”  
 
Adequacy: The ability of the electric system to supply the aggregate electrical demand 
and energy requirements of customers at all times, taking into account scheduled and 
reasonably expected unscheduled outages of system elements.  
 
AGC: Automatic Generation Control is a computation based on measured frequency 
and computed economic dispatch.  Generation equipment under AGC automatically 
responds to signals from an EMS computer in real time to adjust power output in 
response to a change in system frequency, tie-line loading, or to a prescribed relation 
between these quantities.  Generator output is adjusted so as to maintain a target 
system frequency (usually 60 Hz) and any scheduled MW interchange with other areas.  
 
All Requirements Power Contract:  A formal agreement between a power supply 
system and its member distribution systems.  In this contract, the distribution systems 
agree to purchase all their wholesale power needs from the power supply system at 
rates prescribed in the agreement and adjusted periodically to meet the power supply 
system’s cost of providing the power. 
 
Alternating Current (AC): An electric current that reverses its direction of flow 
periodically, AC is a wave of electrons that flow back and forth through a wire  
 
Ampere (amp): A unit of measuring electric flow.  
 
Ancillary Services: Services necessary to support the transmission of electric energy 
from resources to loads, while maintaining reliable operation of the transmission 
system. Examples include spinning reserve, supplemental reserve, reactive power, 
regulation and frequency response, and energy imbalance.  
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Available Transmission Capacity (ATC): A measure of the electric transfer capability 
remaining in the physical transmission network for sale over and above already 
committed uses.  
 
Apparent Power: The product of voltage and current phasors. It comprises both active 
and reactive power, usually expressed in kilovoltamperes (kVA) or megavoltamperes 
(MVA).  
 
Blackstart Capability: The ability of a generating unit or station to go from a shutdown 
condition to an operating condition and start delivering power without assistance from 
the bulk electric system.  
 
British Thermal Unit (BTU): A unit of energy equivalent to 1055 Joules, and is also the 
energy required to raise 1 pound of water 1 degree Fahrenheit at 39° F.  
 
Bulk Electric System: A term commonly applied to the portion of an electric utility 
system that encompasses the electrical generation resources and bulk transmission 
system.  
 
Bulk Transmission: A functional or voltage classification relating to the higher voltage 
portion of the transmission system, specifically, lines at or above a voltage level of 115 
kV.  
 
Bus: Shortened from the word busbar, meaning a node in an electrical network where 
one or more elements are connected together. 
 
Busbar Cost: The cost of producing one KWh of electricity delivered to, but not 
through, the transmission system.  
 
Capacitor Bank: A capacitor is an electrical device that provides reactive power to the 
system and is often used to compensate for reactive load and help support system 
voltage.  A bank is a collection of one or more capacitors at a single location. 
  
Capacity: The rated continuous load-carrying ability, expressed in megawatts (MW) or 
megavolt-amperes (MVA) of generation, transmission, or other electrical equipment.  
 
Capacity Factor (CF):  The ratio of the average operating load of an electric power 
generating unit for a period of time to the capacity rating of the unit during that period.  
Capacity factor is measured “after the fact” and is generally expressed on an annual 
basis. 
 
For example, If a wind turbine has a capacity rating of 1MW, it is theoretically possible 
to produce 8760 (number of hours in a year) x 1MW = 8760 MWh of electricity annually. 
This would be equivalent to a capacity factor of 100%.  But, because the wind turbine 
may not be available for the entire 8760 hours because of maintenance or mechanical 
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problems, and because the wind will not be blowing hard enough all the time, the actual 
annual output will be much less. 
 
An annual capacity factor calculation for a 1 MW wind turbine would look like: 
 
    number of MWh produced in one year       
8760 hours x rating of the wind turbine (1 MW) 
 
The answer would be a decimal value less than 1.0.  Multiplying that value by 100 
would give an answer in terms of percent – the way Capacity Factor is usually 
expressed. 
 
Cascading: The uncontrolled successive loss of system elements triggered by an 
incident.  Cascading results in widespread service interruption, which cannot be 
restrained from sequentially spreading beyond an area predetermined by appropriate 
studies. 
  
Circuit: A conductor or a system of conductors through which electric current flows. 
  
Circuit Breaker: A switching device connected to the end of a transmission line 
capable of opening or closing the circuit in response to a command, usually from a 
relay.  
 
Congestion: Transmission paths that are constrained, which may limit power 
transactions because of insufficient capacity. Congestion can be relieved by increasing 
generation or by reducing load.  
 
Contingency: The unexpected failure or outage of a system component, such as a 
generator, transmission line, circuit breaker, switch, or other electrical element. A 
contingency also may include multiple components, which are related by situations 
leading to simultaneous component outages. 
 
Control Area: An electric power system or combination of electric power systems to 
which a common automatic control scheme is applied in order to: (1) match, at all times, 
the power output of the generators within the electric power system(s) and capacity and 
energy purchased from entities outside the electric power system(s), with the load in the 
electric power system(s); (2) maintain, within the limits of Good Utility Practice, 
scheduled interchange with other control areas; (3) maintain the frequency of the 
electric power system(s) within reasonable limits in accordance with Good Utility 
Practice; and (4) provide sufficient generating capacity to maintain operating reserves in 
accordance with Good Utility Practice. 
  
Control Area Operator: An individual or organization responsible for controlling 
generation to maintain interchange schedule with other control areas and contributing to 
the frequency regulation of the interconnection.  
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Current (Electric): The rate of flow of electrons in an electrical conductor measured in 
Amperes.  
 
Curtailability: The right of a transmission provider to interrupt all or part of a 
transmission service due to constraints that reduce the capability of the transmission 
network to provide that transmission service.  Transmission service is to be curtailed 
only in cases where system reliability is threatened or emergency conditions exist. 
  
Demand: The rate at which electric energy is delivered to consumers or by a system or 
part of a system, generally expressed in kilowatts or megawatts, at a given instant or 
averaged over any designated interval of time. Also see “load.”  Demand is useful in 
calculating the size of the electrical facilities required to serve a customer.  Sometimes 
people use the term to describe peak energy consumption in terms of megawatt or 
gigawatt hours, such as, “U.S. demand for electricity reached an all-time record last 
week amid a punishing national heat wave as U.S. utilities delivered 96,314 gigawatt 
hours (GWh) of electricity for the week ending July 22”.  
 
DC: Direct current; current that is steady and does not change sinusoidally with time 
(see “AC”). 
  
Dispatch Operator: Control of an integrated electric system involving operations such 
as assignment of levels of output to specific generating stations and other sources of 
supply; control of transmission lines, substations, and equipment; operation of principal 
interties and switching; and scheduling of energy transactions.  
 
Distribution: For electricity, the function of distributing electric power using low voltage 
lines to retail customers. 
  
Distribution Network: The portion of an electric system that is dedicated to delivering 
electric energy to an end user, at or below 69 kV. The distribution network consists 
primarily of low-voltage lines and transformers that “transport” electricity from the bulk 
power system to retail customers. 
 
Distributed Generation (DG): Electric generation that feeds into the distribution grid, 
rather than the bulk transmission grid, whether on the utility side of the meter, or on the 
customer side.  
  
Disturbance: An unplanned event that produces an abnormal system condition. 
  
Electrical Energy: The generation or use of electric power by a device over a period of 
time, expressed in kilowatthours (kWh), megawatt-hours (MWh), or gigawatthours 
(GWh).  
 
Electric Utility: Person, agency, authority, or other legal entity or instrumentality that 
owns or operates facilities for the generation, transmission, distribution, or sale of 
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electric energy primarily for use by the public, and is defined as a utility under the 
statutes and rules by which it is regulated.  An electric utility can be investor-owned, 
cooperatively owned, or government-owned (by a federal agency, crown corporation, 
State, provincial government, municipal government, and public power district).  
 
Element: Any electric device with terminals that may be connected to other electric 
devices, such as a generator, transformer, circuit, circuit breaker, or bus section. 
 
Energy: “The capacity to do work”, and “any source of usable power, whether natural or 
manufactured, such as wind, fossil fuel, electricity, etc” 
  
Energy Emergency: A condition when a system or power pool does not have adequate 
energy resources (including water for hydro units) to supply its customers’ expected 
energy requirements. 
  
Emergency: Any abnormal system condition that requires automatic or immediate 
manual action to prevent or limit loss of transmission facilities or generation supply that 
could adversely affect the reliability of the electric system. 
  
Emergency Voltage Limits: The operating voltage range on the interconnected 
systems that is acceptable for the time, sufficient for system adjustments to be made 
following a facility outage or system disturbance.  
 
EMS: An energy management system is a computer control system used by electric 
utility dispatchers to monitor the real time performance of various elements of an electric 
system and to control generation and transmission facilities.  
 
Fault: A fault usually means a short circuit, but more generally it refers to some 
abnormal system condition. Faults are often random events. 
  
Federal Energy Regulatory Commission (FERC): Independent federal agency that, 
among other responsibilities, regulates the transmission and wholesale sales of 
electricity in interstate commerce. 
 
Firm Transmission: Transmission service that may not be interrupted for any reason 
except during an emergency when continued delivery of power is not possible.  
 
Firm Transmission Right (FTR): An FTR is a tradable entitlement to schedule 1 mw 
for use of a flowpath in a particular direction for a particular hour.  
 
Flashover: A plasma arc initiated by some event such as lightning. Its effect is a short 
circuit on the network.  
 
Flowgate: A single or group of transmission elements intended to model MW flow 
impact relating to transmission limitations and transmission service usage. 
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Forced Outage: The removal from service availability of a generating unit, transmission 
line, or other facility for emergency reasons or a condition in which the equipment is 
unavailable due to unanticipated failure.  
 
Frequency: The number of complete alternations or cycles per second of an alternating 
current, measured in Hertz. The standard frequency in the United States is 60 Hz. In 
some other countries the standard is 50 Hz.  
 
Frequency Deviation or Error: A departure from scheduled frequency; the difference 
between actual system frequency and the scheduled system frequency. 
  
Frequency Regulation: The ability of a control area to assist the interconnected 
system in maintaining scheduled frequency.  This assistance can include both turbine 
governor response and automatic generation control. 
  
Frequency Swings: Constant changes in frequency from its nominal or steady-state 
value.  
 
Generation (Electricity): The process of producing electrical energy from other forms 
of energy; also, the amount of electric energy produced, usually expressed in kilowatt 
hours (kWh) or megawatt hours (MWh).  
 
Generator: Generally, an electromechanical device used to convert mechanical power 
to electrical power. 
  
Grid: An electrical transmission and/or distribution network. 
  
Grid Protection Scheme: Protection equipment for an electric power system, 
consisting of circuit breakers, certain equipment for measuring electrical quantities (e.g., 
current and voltage sensors) and devices called relays.  Each relay is designed to 
protect the piece of equipment it has been assigned from damage.  The basic 
philosophy in protection system design is that any equipment that is threatened with 
damage by a sustained fault is to be automatically taken out of service. 
  
Ground: A conducting connection between an electrical circuit or device and the earth. 
A ground may be intentional, as in the case of a safety ground, or accidental, which may 
result in high overcurrents. 
 
High Voltage Lines: Used to transmit power between utilities. The definition of “high” 
varies, but it is opposed to “low” voltage lines that deliver power to homes and most 
businesses.  
  
Imbalance: A condition where the generation and interchange schedules do not match 
demand.  
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Impedance: The total effects of a circuit that oppose the flow of an alternating current 
consisting of inductance, capacitance, and resistance.  It can be quantified in the units 
of ohms. 
 
Incremental Rates: The allocation of cost for an additional service or construction 
project directly to those who benefit from the service instead of rolling it into overall 
rates. To determine the incremental unit cost, the added cost is divided by the added 
capacity or output (see Rolled-in Pricing).  
 
Independent System Operator (ISO): An organization responsible for the reliable 
operation of the power grid under its purview and for providing open transmission 
access to all market participants on a nondiscriminatory basis.  An ISO is usually not-
for-profit and can advise utilities within its territory on transmission expansion and 
maintenance but does not have the responsibility to carry out the functions. 
  
Interchange: Electric power or energy that flows across tie-lines from one entity to 
another, whether scheduled or inadvertent. 
  
Interconnected System: A system consisting of two or more individual electric systems 
that normally operate in synchronism and have connecting tie lines. 
  
Interconnection: When capitalized, any one of the five major electric system networks 
in North America: Eastern, Western, ERCOT (Texas), Québec, and Alaska.  When not 
capitalized, the facilities that connect two systems or control areas.  Additionally, an 
interconnection refers to the facilities that connect a nonutility generator to a control 
area or system. 
  
Interface: The specific set of transmission elements between two areas or between two 
areas comprising one or more electrical systems.  
 
Intertie: Usually refers to very high voltage lines that carry electric power long 
distances. A term also used to describe a circuit connecting two or more control areas 
or systems of an electric system (“tie line”). 
 
Island: A portion of a power system or several power systems that is electrically 
separated from the interconnection due to the disconnection of transmission system 
elements. 
  
Kilovar (kVAr): Unit of alternating current reactive power equal to 1,000 VArs. 
 
Kilovolt (kV): Unit of electrical potential equal to 1,000 Volts. 
 
Kilovolt-Amperes (kVA): Unit of apparent power equal to 1,000 volt amperes. Here, 
apparent power is in contrast to real power.  On AC systems the voltage and current will 
not be in phase if reactive power is being transmitted.  



South Dakota Wind Power Report Page 95 
 
 

 
South Dakota Energy Infrastructure Authority   

Kilowatthour (kWh): Unit of energy equaling one thousand watthours, or one kilowatt 
used over one hour. This is the normal quantity used for metering and billing electricity 
customers. The retail price for a kWh varies from approximately 4 cents to 15 cents.  At 
a 100% conversion efficiency, one kWh is equivalent to 4 fluid ounces of gasoline, 3/16 
pound of liquid petroleum, 3 cubic feet of natural gas, or 1/4 pound of coal.  
 
Line Losses:  Power lost in the course of transmitting and distributing electricity. 
 
Line Trip: Refers to the automatic opening of the conducting path provided by a 
transmission line by the circuit breakers.  These openings or “trips” are to protect the 
transmission line during faulted conditions. 
  
Load (Electric): The amount of electric power delivered or required at any specific point 
or points on a system.  The requirement originates at the energy-consuming equipment 
of the consumers. See “Demand.”  
 
Load Balancing: Meeting fluctuations in demand or matching generation to load to 
keep the electrical system in balance.  
 
Load Forecast: An attempt to determine energy consumption at a future point in time.  
 
Load Serving Entity (LSE): Any entity providing service to load. 
 
Load Shedding: The process of deliberately removing (either manually or 
automatically) preselected customer demand from a power system in response to an 
abnormal condition, to maintain the integrity of the system and minimize overall 
customer outages.  
 
Locational Marginal Pricing (LMP):  
Under LMP, the price of energy at any location in a network is equal to the marginal 
cost of supplying an increment of load at that location.  
 
Lockout: A state of a transmission line following breaker operations where the 
condition detected by the protective relaying was not eliminated by temporarily opening 
and reclosing the line, possibly several times.  In this state, the circuit breakers cannot 
generally be reclosed without resetting a lockout device. 
 
Loop Flow: The unscheduled use of another utility’s transmission, resulting from 
movement of electricity along multiple paths in a grid, whereby power, in taking the 
path of least resistance, might be physically delivered through any of a number of 
possible paths that are not easily controlled.  
   
Market Participant: An entity participating in the energy marketplace by buying/selling 
transmission rights, energy, or ancillary services into, out of, or through an ISO-
controlled grid.  
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Megawatt (MW): One megawatt equals 1 million watts or 1,000 kilowatts.  
 
Megawatthour (MWh): One million watthours. 
  
Metered Value: A measured electrical quantity that may be observed through 
telemetering, supervisory control and data acquisition (SCADA), or other means.  
 
Metering: The methods of applying devices that measure and register the amount and 
direction of electrical quantities with respect to time.  
 
Network: A system of transmission or distribution lines cross-connected to permit 
multiple supplies to enter the system.  
 
Network Transmission (NT): A transmission contract or service as described in a 
transmission provider’s Open Access Transmission Tariff filed with the Federal Energy 
Regulatory Commission.  
 
Nonfirm Transmission: Transmission service that may be interrupted in favor of firm 
transmission schedules or for other reasons.  
 
Normal (Precontingency) Operating Procedures:  
Operating procedures that are normally invoked by the system operator to alleviate 
potential facility overloads or other potential system problems in anticipation of a 
contingency.  
 
Normal Voltage Limits: The operating voltage range on the interconnected systems 
that is acceptable on a sustained basis. 
  
North American Electric Reliability Council (NERC): A not-for-profit company formed 
by the electric utility industry in 1968 to promote the reliability of the electricity supply in 
North America.  NERC consists of nine Regional Reliability Councils and one Affiliate, 
whose members account for virtually all the electricity supplied in the United States, 
Canada, and a portion of Baja California Norte, Mexico.  The members of these 
Councils are from all segments of the electricity supply industry: investor-owned, 
federal, rural electric cooperative, state/municipal, and provincial utilities, independent 
power producers, and power marketers.   
 
OASIS: Open Access Same Time Information Service (OASIS), developed by the 
Electric Power Research Institute, is designed to facilitate open access by providing 
users with access to information on transmission services and availability, plus facilities 
for transactions.  
 
Operating Criteria: The fundamental principles of reliable interconnected systems 
operation, adopted by NERC.  
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Ohm: A unit of electric resistance equivalent to 1 volt per ampere.  
 
Operating Guides: Operating practices that a control area or systems functioning as 
part of a control area may wish to consider.  The application of guides is optional and 
may vary among control areas to accommodate local conditions and individual system 
requirements.  
 
Operating Policies: The doctrine developed for interconnected systems operation.  
This doctrine consists of criteria, standards, requirements, guides, and instructions, 
which apply to all control areas.  
 
Operating Procedures: A set of policies, practices, or system adjustments that may be 
automatically or manually implemented by the system operator within a specified time 
frame to maintain the operational integrity of the interconnected electric systems.  
 
Operating Requirements: Obligations of a control area and systems functioning as 
part of a control area.  
 
Operating Security Limit: The value of a system operating parameter (e.g. total power 
transfer across an interface) that satisfies the most limiting of prescribed pre-and post-
contingency operating criteria as determined by equipment loading capability and 
acceptable stability and voltage conditions.  It is the operating limit to be observed so 
that the transmission system will remain reliable even if the worst contingency occurs. 
  
Operating Standards: The obligations of a control area and systems functioning as 
part of a Control Area that are measurable.  An operating standard may specify 
monitoring and surveys for compliance. 
  
Outage: The period during which a generating unit, transmission line, or other facility is 
out of service, either forced or scheduled.  
 
Pancaking: Fees that are tacked on as electricity flows through a number of 
transmission systems.  
 
Parallel Path Flows: The difference between the scheduled and actual power flow, 
assuming zero inadvertent interchange, on a given transmission path. Synonyms: Loop 
flows, unscheduled power flows, and circulating power flows.  
 
Peak Demand: The maximum (usually hourly) demand of all customer demands plus 
losses. Usually expressed in MW. 
 
Planning Guides: Good planning practices and considerations that regions, 
subregions, power pools, or individual systems should follow.  The application of 
planning guides may vary to match local conditions and individual system requirements. 
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Planning Policies: The framework for the reliability of interconnected bulk electric 
supply in terms of responsibilities for the development of and conformance to NERC 
Planning Principles and Guides and regional planning criteria or guides, and NERC and 
regional issues resolution processes.  NERC Planning Procedures, Principles, and 
Guides emanate from the planning policies. 
  
Planning Principles: The fundamental characteristics of reliable interconnected bulk 
electric systems and the tenets for planning them. 
 
Planning Procedures: An explanation of how the planning policies are addressed and 
implemented by the NERC Engineering Committee, its subgroups, and the regional 
councils to achieve bulk electric system reliability. 
 
Point of Delivery: The physical point of connection between the transmission provider 
and a utility. Power is metered here to determine the cost of the transmission service.  
 
Point-to-Point Transmission Service:  
The reservation and/or transmission of energy on either a firm basis and/or a non-firm 
basis from point(s) of receipt to point(s) of delivery under a tariff, including any ancillary 
services that are provided by the transmission provider.  
 
Postage Stamp Rates: Flat rates charged for transmission ser vice without regard to 
distance.   
 
Post-contingency Operating Procedures: Operating procedures that may be invoked 
by the system operator to mitigate or alleviate system problems after a contingency has 
occurred.  
 
Protective Relay: A device designed to detect abnormal system conditions, such as 
electrical shorts on the electric system or within generating plants, and initiate the 
operation of circuit breakers or other control equipment.  
 
Power/Phase Angle: The angular relationship between an AC (sinusoidal) voltage 
across a circuit element and the AC (sinusoidal) current through it. The real power that 
can flow is related to this angle. 
  
Power: See “real power.”  
 
Power Flow: See “current.”  
 
Rate: The authorized charges per unite or level of consumption for a specified time 
period for any of the classes of utility services provided to a customer. 
  
Rating: The operational limits of an electric system, facility, or element under a set of 
specified conditions.  
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Reactive Power: The portion of electricity that establishes and sustains the electric and 
magnetic fields of alternating-current equipment.  Reactive power must be supplied to 
most types of magnetic equipment, such as motors and transformers.  It also must 
supply the reactive losses on transmission facilities.  Reactive power is provided by 
generators, synchronous condensers, or electrostatic equipment such as capacitors and 
directly influences electric system voltage.  It is usually expressed in kilovars (kVAr) or 
megavars (MVAr), and is the mathematical product of voltage and current consumed by 
reactive loads.  Examples of reactive loads include capacitors and inductors.  These 
types of loads, when connected to an ac voltage source, will draw current, but because 
the current is 90 degrees out of phase with the applied voltage, they actually consume 
no real power.  
 
Readiness: The extent to which an organizational entity is prepared to meet the 
functional requirements set by NERC or its regional council for entities of that type or 
class.  
 
Real Power: Also known as “active power.” The rate at which work is performed or that 
energy is transferred, usually expressed in kilowatts (kW) or megawatts (MW).  The 
terms “active power” or “real power” are often used in place of the term power alone to 
differentiate it from reactive power. 
 
Real-Time Operations: The instantaneous operations of a power system as opposed 
to those operations that are simulated.  
 
Real Time Pricing: Time-of-day pricing in which customers receive frequent signals on 
the cost of consuming electricity at that moment.  
 
Regional Reliability Council: One of ten electric reliability councils that form the North 
American Electric Reliability Council (NERC). 
  
Regional Transmission Operator (RTO): An organization that is independent from all 
generation and power marketing interests and has exclusive responsibility for electric 
transmission grid operations, short-term electric reliability, and transmission services 
within a multi-state region.  To achieve those objectives, the RTO manages trans-
mission facilities owned by different companies and encompassing one, large, 
contiguous geographic area.  
 
Regulations: Rules issued by regulatory authorities to implement laws passed by 
legislative bodies.  
 
Relay: A device that controls the opening and subsequent reclosing of circuit breakers. 
Relays take measurements from local current and voltage transformers, and from 
communication channels connected to the remote end of the lines.  A relay output trip 
signal is sent to circuit breakers when needed.  
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Relay Setting: The parameters that determine when a protective relay will initiate 
operation of circuit breakers or other control equipment. 
  
Reliability: The degree of performance of the elements of the bulk electric system that 
results in electricity being delivered to customers within accepted standards and in the 
amount desired.  Reliability may be measured by the frequency, duration, and 
magnitude of adverse effects on the electric supply.  Electric system reliability can be 
addressed by considering two basic and functional aspects of the electric system, 
Adequacy and Security.  
 
Reliability Coordinator: An individual or organization responsible for the safe and 
reliable operation of the interconnected transmission system for their defined area, in 
accordance with NERC reliability standards, regional criteria, and subregional criteria 
and practices.  This entity facilitates the sharing of data and information about the status 
of the Control Areas for which it is responsible, establishes a security policy for these 
Control Areas and their interconnections, and coordinates emergency operating 
procedures that rely on common operating terminology, criteria, and standards. 
  
Resistance: The characteristic of materials to restrict the flow of current in an electric 
circuit.  Resistance is inherent in any electric wire, including those used for the 
transmission of electric power.  Resistance in the wire is responsible for heating the wire 
as current flows through it and the subsequent power loss due to that heating. 
  
Restoration: The process of returning generators and transmission system elements 
and restoring load following an outage on the electric system. 
 
Right-of-Way (ROW): Strip of land used for utility lines. Most utilities negotiate 
easements with property owners or use the right of eminent domain to gain access. In 
some cases, the land is purchased outright. 
  
Right-of-Way Maintenance: Activities by utilities to maintain electrical clearances 
along transmission or distribution lines. 
 
Rolled-in Pricing: The allocation of cost for an additional service or construction project 
into overall rates, regardless of the cause or beneficiary of the cost.  
  
Safe Limits: System limits on quantities such as voltage or power flows such that if the 
system is operated within these limits it is secure and reliable. 
  
SCADA: Supervisory Control and Data Acquisition system; a system of remote control 
and telemetry used to monitor and control the electric system. 
  
Schedule: An agreed-upon transaction size (megawatts), start and end time, beginning 
and ending ramp times and rate, and type required for delivery and receipt of power and 
energy between the contracting parties and the control area(s). 
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Scheduling Coordinator: An entity certified by an ISO or RTO for the purpose of 
undertaking scheduling functions.  
 
Seams: The boundaries between adjacent electric-ity-related organizations.  
Differences in regulatory requirements or operating practices may create “seams 
problems.”  
 
Security: The ability of the electric system to withstand sudden disturbances such as 
electric short circuits or unanticipated loss of system elements. 
  
Security Coordinator: An individual or organization that provides the security 
assessment and emergency operations coordination for a group of control areas.  
 
Short Circuit: A low resistance connection unintentionally made between points of an 
electrical circuit, which may result in current flow far above normal levels. 
  
Shunt Capacitor Bank: Shunt capacitors are capacitors connected from the power 
system to an electrical ground.  They are used to supply kilovars (reactive power) to the 
system at the point where they are connected.  A shunt capacitor bank is a group of 
shunt capacitors. 
  
Single Contingency: The sudden, unexpected failure or outage of a system facility(s) 
or element(s) (generating unit, transmission line, transformer, etc.).  Elements removed 
from service as part of the operation of a remedial action scheme are considered part of 
a single contingency.  
 
Special Protection System: An automatic protection system designed to detect 
abnormal or predetermined system conditions, and take corrective actions other than 
and/or in addition to the isolation of faulted components. 
 
Spinning Reserve: Electric generating units connected to the system that can 
automatically respond to frequency deviations and operate when needed.  
 
Spot Market: A market characterized by short- term, typically interruptible or best 
efforts contracts for specified volumes. The bulk of the natural gas spot market trades 
on a monthly basis, while power marketers sell spot supplies on an hourly basis.  
  
Stability: The ability of an electric system to maintain a state of equilibrium during 
normal and abnormal system conditions or disturbances.  
 
Stability Limit: The maximum power flow possible through a particular point in the 
system while maintaining stability in the entire system or the part of the system to which 
the stability limit refers. 
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State Estimator: Computer software that takes redundant measurements of quantities 
related to system state as input and provides an estimate of the system state (bus 
voltage phasors).  It is used to confirm that the monitored electric power system is 
operating in a secure state by simulating the system both at the present time and one 
step ahead, for a particular network topology and loading condition.  With the use of a 
state estimator and its associated contingency analysis software, system operators can 
review each critical contingency to determine whether each possible future state is 
within reliability limits. 
  
Station: A node in an electrical network where one or more elements are connected. 
Examples include generating stations and substations. 
  
Storage: Energy transferred form one entity to another entity that has the ability to 
conserve the energy (i.e., stored as water in a reservoir, coal in a pile, etc.) with the 
intent that the energy will be returned at a time when such energy is more useable to 
the original supplying entity.  
 
Substation: Facility equipment that switches, changes, or regulates electric voltage. 
  
Subtransmission: A functional or voltage classification relating to lines at voltage 
levels between 69kV and 115kV. 
  
Supervisory Control and Data Acquisition (SCADA): See SCADA. 
  
Surge: A transient variation of current, voltage, or power flow in an electric circuit or 
across an electric system.  
 
Surge Impedance Loading: The maximum amount of real power that can flow down a 
lossless transmission line such that the line does not require any VArs to support the 
flow.  
 
Switching Station: Facility equipment used to tie together two or more electric circuits 
through switches.  The switches are selectively arranged to permit a circuit to be 
disconnected, or to change the electric connection between the circuits. 
  
Synchronize: The process of connecting two previously separated alternating current 
apparatuses after matching frequency, voltage, phase angles, etc. (e.g., paralleling a 
generator to the electric system).  
 
System: An interconnected combination of generation, transmission, and distribution 
components comprising an electric utility and independent power producer(s) (IPP), or 
group of utilities and IPP(s).  
 
System Operator: An individual at an electric system control center whose 
responsibility it is to monitor and control that electric system in real time. 
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System Reliability: A measure of an electric system’s ability to deliver uninterrupted 
service at the proper voltage and frequency.  
 
Tariff: A document, approved by the responsible regulatory agency, listing the terms 
and conditions, including a schedule of prices, under which utility services will be 
provided.  
 
Thermal Limit: A power flow limit based on the possibility of damage by heat. Heating 
is caused by the electrical losses which are proportional to the square of the real power 
flow.  More precisely, a thermal limit restricts the sum of the squares of real and reactive 
power.  
 
Tie-line: The physical connection (e.g. transmission lines, transformers, switch gear, 
etc.) between two electric systems that permits the transfer of electric energy in one or 
both directions.  
 
Time Error: An accumulated time difference between Control Area system time and the 
time standard.  Time error is caused by a deviation in Interconnection frequency from 
60.0 Hertz.  
 
Time Error Correction: An offset to the Interconnection’s scheduled frequency to 
correct for the time error accumulated on electric clocks. 
 
Total Transmission Capability (TTC): The amount of electric power that can be 
transferred over the interconnected transmission network in a reliable manner at a given 
time.  
 
Transactions: Sales of bulk power via the transmission grid.  
 
TRANSCO (Transmission Company): A company engaged solely in the transmission 
function; another kind of regional transmission organization. A TRANSCO owns and 
operates the regional transmission system. Also refers to the portion of an electric 
utility’s business that involves bulk transmission of power, operated separately from any 
other power functions the utility might own or operate.  
 
Transfer Limit: The maximum amount of power that can be transferred in a reliable 
manner from one area to another over all transmission lines (or paths) between those 
areas under specified system conditions. 
  
Transformer: A device that operates on magnetic principles to increase (step up) or 
decrease (step down) voltage.  
 
Transient Stability: The ability of an electric system to maintain synchronism between 
its parts when subjected to a disturbance and to regain a state of equilibrium following 
that disturbance.  
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Transmission: An interconnected group of lines and associated equipment for the 
movement or transfer of electric energy between points of supply and points at which it 
is transformed for delivery to customers or is delivered to other electric systems. 
  
Transmission Loading Relief (TLR): A procedure used to manage congestion on the 
electric transmission system.  
 
Transmission Margin: The difference between the maximum power flow a 
transmission line can handle and the amount that is currently flowing on the line. 
  
Transmission Operator: NERC-certified party responsible for monitoring and 
assessing local reliability conditions, who operates the transmission facilities, and who 
executes switching orders in support of the Reliability Authority.  
 
Transmission Overload: A state where a transmission line has exceeded either a 
normal or emergency rating of the electric conductor. 
  
Transmission Owner (TO) or Transmission Provider: Any utility that owns, operates, 
or controls facilities used for the transmission of electric energy. 
  
Trip: The opening of a circuit breaker or breakers on an electric system, normally to 
electrically isolate a particular element of the system to prevent it from being damaged 
by fault current or other potentially damaging conditions. See “line trip” for example.  
 
Vertical Integration: Refers to the traditional electric utility structure, whereby a 
company has direct control over its transmission, distribution and generation facilities 
and can offer a full range of power services. 
 
Voltage: The electrical force, or “pressure,” that causes current to flow in a circuit, 
measured in volts.  Normal household circuits are rated at 120 or 240 volts. Distribution 
circuits serving local areas may be rated at 12 thousand volts (12kV).  Larger 
distribution circuits, sometimes referred to as sub-transmission circuits are rated at 34.5 
to 69 thousand volts (34.5kV to 69 kV).  Transmission circuits which serve large 
industrial customers, connect generating facilities, and allow electric power exchange 
between regions are rated at 115 to 765 thousand volts (115kV to 765 kV) 
  
Voltage Collapse (decay): An event that occurs when an electric system does not 
have adequate reactive support to maintain voltage stability.  Voltage Collapse may 
result in outage of system elements and may include interruption in service to 
customers. 
 
Voltage Control: The control of transmission voltage through adjustments in generator 
reactive output and transformer taps, and by switching capacitors and inductors on the 
transmission and distribution systems. 
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Voltage Limits: A hard limit above or below which is an undesirable operating 
condition. Normal limits are between 95 and 105 percent of the nominal voltage at the 
bus under discussion. 
 
Voltage Reduction: A procedure designed to deliberately lower the voltage at a bus. It 
is often used as a means to reduce demand by lowering the customer’s voltage.  
 
Voltage Stability: The condition of an electric system in which the sustained voltage 
level is controllable and within predetermined limits.  
 
Watt: The electrical unit of real power or rate of doing work, equivalent to 1 ampere 
flowing against an electrical pressure of 1 volt. One watt is equivalent to about 1/746 
horsepower, or 1 joule per second.  
 
Watthour (Wh): A unit of measure of electrical energy equal to 1 watt of power supplied 
to, or taken from, an electric circuit steadily for 1 hour.  
 
Wheeling: In the electric market, “wheeling” refers to the interstate sale of electricity or 
the transmission of power from one system to another.  
 
Wholesale Competition: A system in which a distributor of power would have the 
option to buy its power from a variety of power producers, and the power producers 
would be able to compete to sell their power to a variety of distribution companies.  
 
Wholesale Electricity: Power that is bought and sold among utilities, nonutility 
generators and other wholesale entities, such as municipalities.  
 
Wholesale Power Market: The purchase and sale of electricity from generators to 
resellers (that sell to retail customers) along with the ancillary services needed to 
maintain reliability and power quality at the transmission level.  
 
Wholesale Wheeling: The transmission of electricity from a wholesale supplier to 
another wholesale supplier by a third party.  
 
Wires Charge: A fee that is imposed on retail power providers or their customers to use 
a utility’s transmission and distribution system.  
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Appendix B 
 

Who Plans, Builds and Owns Transmission? 
 
Source: Electricity Transmission A Primer – National Council on Electricity Policy – 
June, 2004 
 
Imagine a transmission line that extends for miles through private property, state parks, 
national parks, over rivers and perhaps under a major waterway. A multitude of state 
and federal agencies evaluate the line to see how it fits into their individual missions. 
Private citizens evaluate the line to determine how it might affect their property, their 
community, their cultural heritage and scenic resources.  Many utilities that would buy 
power off the line also evaluate it to see how well it meets their reliability needs and 
commercial objectives. Unlike power plants, which occupy a relatively small geographic 
area in a fairly intense way, transmission lines can affect many people.  
 
This appendix describes the industry, state, federal and private interests that consider 
transmission lines and attempt to influence whether they are built.  
 
Generators  
 
Generators use transmission to send power to their customers.  Generators’ profits 
depend on how much they will have to pay to use the existing transmission system and 
how much they must pay to connect new power stations to the electric grid. A 
combination of federal laws and regulations address the interconnection issue with the 
objective of ensuring that all generators have access to the transmission grid on 
reasonable terms.  The primary factors are the Public Utility Regulatory Policy Act of 
1978 and the Federal Power Act as amended by the Energy Policy Act of 1992 and 
implemented by the Federal Energy Regulatory Commission (FERC).  
 
Transmission Owners  
 
Five kinds of companies and organizations own transmission lines.  
 

• Many transmission owners are fully integrated, investor-owned utilities, meaning they 
own and operate transmission systems, power plants and a distribution system that 
delivers power to retail customers. The Southern Company in the southeastern United 
States and National Grid in the northeast are examples of integrated utilities. 
 

• A growing number of regulated transmission owners own and operate a distribution 
system, but do not own any power plants.  New England’s National Grid Company is an 
example of such a company.  
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• A few regulated transmission owners own transmission, but do not own any power 
plants and do not distribute electricity to homes or businesses. The Vermont Electric 
Power Company is an example of this type of fairly unusual structure. 
 

• Merchant companies also can own transmission.  The Madison, WI-based   American 
Transmission Company is an example of a company that earns a return on its 
investments based not on costs, but on what the market will pay. 
 

• Some consumer-owned and publicly owned electric companies own transmission. 
These entities usually are not regulated by state and federal commissions. Some 
transmission owners in this category are public authorities such as the New York Power 
Authority or Arizona’s Salt River Project.  Others are federal power administrations such 
as the Northwest’s Bonneville Power Administration, the West’s Western Area Power 
Administration or the Southeast’s Tennessee Valley Authority.  Some are owned and 
operated by local governments, such as the Los Angeles Department of Water and 
Power, and some are consumer-owned cooperatives, such as the Dixie Electric 
Membership Corporation in Louisiana. The last two categories tend to be small 
organizations that often pool their resources to create a joint action agency (in the case 
of public power), such as the Vermont Public Power Supply Association; or a 
Generation and Transmission Cooperative (in the case of cooperatives); or the 
Dairyland Power Cooperative, which operates primarily in Wisconsin.  These jointly 
owned organizations build and finance transmission.  
 
Distribution Companies  
 
Distribution companies are regulated utilities that sell power to homeowners and 
businesses.  Distribution companies need the transmission system to bring power from 
power plants to their distribution lines. Many own or control the transmission facilities 
they need to gain access to the power marketplace.  All distribution companies attempt 
to predict and then plan for their consumers’ electricity needs.  As a result, they tend to 
be distinctly aware of economic and demographic trends and, in parts of the country 
where a regional system planner exists, are essential to regional plans.  Distribution 
companies operate as monopolies in states that allow competition and in states that do 
not.  Thus, even in states such as Ohio, where homeowners and businesses can 
choose their electricity provider, the distribution company still delivers power over its 
distribution lines.  
 
Transmission-Dependent Utilities  
 
Some distribution companies own no transmission facilities.  They use their distribution 
system to serve retail customers or operate generation, and depend on surrounding 
owners of transmission to meet the remainder of their needs.  Even a hypothetical 
transmission-dependent utility that owns and operates enough power plants to meet all 
its customers’ demand still would be connected to the regional grid to back up its power 
plants and to provide other services needed to deliver the power reliably.  
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Regional Planners  
 
Regional system planners analyze the way power flows over the power grid, searching 
for places where the system might overload or fail.  When planners discover a 
weakness in the grid, they propose plans to address the problem. In some parts of the 
United States, entities that are not connected to utilities – called Independent System 
Operators (ISOs), or Regional Transmission Organizations (RTOs) – are the regional 
planners. In these situations, other companies generally make the investments to shore 
up the grid.  Regional planners evaluate the ability of the system to serve customers’ 
demand, and they “stress test” the system by assessing whether the system would 
continue to provide normal service even if key generators or power lines dropped out of 
service.  A national standard for the transmission system states that the grid should be 
able to operate normally from the customer’s perspective in the event of any single 
contingency.  Several types of regional planners of regional planners have distinct 
perspectives. 
  

• On the largest scale, the North American Electric Reliability Council (NERC), created 
after the great Northeast Blackout of 1965, provides an overall system reliability 
assessment of transmission systems in the United States, Canada and parts of Mexico.  
The 10 regional reliability councils also are conducting planning within their areas.  
 

• Some large utilities—such as American Electric Power, Entergy, or the Southern 
Company – plan the power system across several states, mixing concerns about 
reliability with concerns about cost, market risks, and implications for resource choices.  
 

• In some parts of the country, multi-state power organizations both plan and operate the 
power grid and perform other functions.  New England and the parts of the Mid-Atlantic 
states known as the PJM (Pennsylvania-New Jersey-Maryland) Interconnection operate 
these multi-state organizations, ISOs and RTOs.  Super-regional planning is beginning 
in the Midwest with the Midwest Independent System Operator, MISO, an Indianapolis-
based entity that plans and operates the power grid across several midwestern states.  
In larger states such as California, New York and Texas, a system operator manages 
the grid within the state, but across several utility territories.  

• The Northwest Power and Conservation Council was created in 1980 to manage the 
connection between power, water supply and fish habitat in the river systems of that 
region, but it does not operate the transmission system. 
 

• Some states have begun to experiment with a new form of regional planning and 
collaboration. Midwestern regulators formed the first such organization in 2003, the 
Organization of MISO States (OMS). One potential purpose of the OMS is to offer a 
coordinated regional plan with a public interest perspective from state officials on 
regional transmission policies. Although the first steps of the OMS have been to offer 
comments on Federal Energy Regulatory Commission policies, it could later provide 
direct public policy-oriented input to the regional planner.  
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Grid Operators  
 
The grid operator ensures that utilities and generators meet reliability standards within 
its area of responsibility, usually called a control area. Grid operators attempt to ensure 
that transmission lines are not overloaded and to prepare for equipment failures, 
extreme weather, and other random events.  The grid operator has the authority to 
direct generating units to increase or decrease their electricity output.  In some cases, it 
can void electricity sales if the operator feels the sale could put the reliability of the 
power system in danger.  The grid operators also monitor the market for commercial 
activity that restrains trade of electricity or drives up prices. 
  
Traditionally, utilities have operated the grid with their territories.  It has been the 
exception to have control areas covering many utilities and many states, despite the 
regional nature of the grid.   
 
Some regulators advocate for grid operators to be independent of commercial 
motivations.  Several independent grid operators have formed, covering the Northeast, 
the Midwest, California, and Texas.  As the 2003 blackout shows, neighboring grid 
operators must cooperate effectively regardless of the borders that divide them.  
 
State Public Utility Commissions  
 
State public utility commissions (PUC) usually take the lead state government role in 
transmission issues.  Many commissions grant permission to build power lines along a 
particular land corridor and all are involved in determining the rates that retail customers 
pay.  
 
State regulators determine if utilities plan appropriately and construct and operate lines 
properly.  If regulators decide that utilities have done a poor job of planning or building 
power lines, they can forbid the utility from charging its customers for the costs of the 
line.  If the transmission facilities fall under federal jurisdiction, the state commission 
generally must allow the utility to include its transmission costs in rates.  For this reason, 
among others, state regulators sometimes intervene in matters before the Federal 
Energy Regulatory Commission.  

 
Federal Energy Regulatory Commission  
 
Federal law dictates that the Federal Energy Regulatory Commission oversees the 
rates and terms for most of the power transmission system, since transmission lines 
serve an interstate commercial function.  Publicly owned systems are exempt from 
FERC regulation.  FERC tariffs determine how much money transmission system 
owners earn from their transmission system, determine the structure of the transmission 
rates, and often determine who pays for upgrades to the transmission system.  
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Public Advocate  
 
Forty-two states fund a public advocate office that represents the public in cases before 
the state utility regulators.  In many states, the public advocate can hire experts and can 
bill those costs to the utility applicant, generally subject to review by the utility 
commission.  Public advocates usually have people on their staff who are experts on 
utility regulation and participate in reviews of utility plans, with a particular focus on the 
rate impact of new investments.  Consumer advocates also intervene in cases before 
the Federal Energy Regulatory Commission.  
 
Federal and State Environmental Regulators  
 
Transmission lines sometimes cross sensitive environmental areas, such as parks, 
wetlands, habitats, or streams and waterways.  Often, they interfere with someone’s 
view of the surrounding landscape.  Even underground power lines may raise 
environmental issues, such as disturbance of wetlands and river crossings.  State and 
federal environmental regulators may become involved in transmission siting to address 
these environmental issues.  
 
State health officials may review a power line in a populated area to assess 
electromagnetic fields (EMF) produced by the currents in the line and their effects on 
people who live and work nearby.  
 
Public Interest Groups  
 
Most state transmission siting proceedings allow others with an interest to “intervene” in 
order to present their point of view or question the proposal.  Neighbors, communities, 
environmental groups, and other utilities are typical interveners in transmission siting 
proceedings.  In most states, these groups do not have access to funding from the state  
 
or the utility applicant and must raise their own funds to pay legal and expert costs.  
Some states do offer intervener funding.  
 
Public interest groups tend to pay the most attention to new power lines or to major 
upgrades to power lines that require new and bigger towers or a wider right-of-way.  
Most states give the transmission companies an “easement,” which grants permission 
to build towers and operate a power line and to cut vegetation along a particular 
corridor; changes to the terms of an existing easement or a new easement often attract 
attention.  If homes or schools are nearby, state laws and regulations often require the 
transmission company to evaluate electromagnetic fields and might require the 
company to undertake low-cost measures to reduce the effects of the electromagnetic 
fields.

 
 

 
On rare occasions, utilities or regulators organize collaborative or mediated processes 
designed to address the concerns of these public interveners.  
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Federal Lands Managers  
 
Transmission facilities sometimes pass through federally owned lands; if they do, 
federal agencies, such as the Department of Interior or the Department of Defense, 
become involved in the siting process.  These federal agencies play a significant role in 
the transmission siting process because they control such massive swathes of land in 
the country, particularly in the western United States.  Yet, their main mission has little 
to do with transmission lines. A state siting authority cannot preempt a federal land 
manager.  The processes that transmission owners must undertake to site power lines 
on federal lands can be long and difficult because of federal requirements and because 
these petitions must compete for priority with the agencies’ other missions.  The federal 
government now has a process under way within the Council of Environmental Quality, 
an office of the White House, to examine how federal land managers can improve their 
responsiveness to transmission line proposals.  
 
U.S. Department of Energy  
 
The U.S. Department of Energy has little to do with transmission siting beyond its policy 
role.  The DOE does have some emergency powers, however.  During the August 2003 
blackout on the east coast, the Department of Energy ordered that a DC power line from 
Connecticut to Long Island, N.Y., which passed under Long Island Sound, be energized 
over the objection of the state of Connecticut.  In April 2004, the DOE rescinded this 
order since the need for preempting the state had passed.  DOE also issues 
“Presidential Permits” on behalf of the United States for transmission lines that cross 
federal boundaries.  
 
Financial Markets  
 
Financial markets evaluate utilities’ performance.  The value of utility stock and the cost 
of utility debt depend on the corporate risk that financial analysts and investors 
perceive.  
 
Transmission lines and other grid investments can require a great deal of money.  If the 
transmission owner cannot demonstrate that revenue from its rates will cover its costs, 
including its debt coverage and a reasonable return for shareholders, then capital may 
not be available to build transmission lines.  The financial analysts also may be 
concerned if state and federal regulation do not offer a clear way for transmission 
owners to earn a reasonable return.  




