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Chapter 5 Other Important Issues for Transmission Expansion

During the course of the RMATS investigation of potential new transmission additions, several important issues were raised which the Steering Committee felt needed additional analysis and inclusion in the RMATS Report.  These were the transmission siting and permitting process, efficient use of the existing transmission system, and new transmission technologies which might be used in the future transmission system.

A. Transmission Project Review and Permitting Process

Once potential transmission projects have been identified in the planning effort and project sponsors have committed to the development of a project, the project must go through:

· The WECC regional planning process; and

· Siting and permitting processes prior to construction.

WECC Regional Planning Project Review Process

The sponsor of a major new transmission project (e.g., a project with respect to which the effects are not contained entirely within the sponsoring entity’s system) should begin with the WECC Regional Planning Project Review Process which consists of the following:

· The Regional Planning Project Review Process begins when the project sponsor indicates its desire to go through the process by letter to the WECC Planning Coordination Committee (PCC) and the Technical Studies Subcommittee (TSS) or when the PCC determines that a project has significant regional impacts.

· Following that determination, the sponsor of a project shall notify the PCC of the purpose of the project and invite stakeholders to join a Regional Planning Review Group (RPRG or Planning Review Group).

· When the RPRG is formed, a study plan will be prepared to determine the technical merits, costs and feasibility of the stakeholder-defined Project (or Project variations).

· The project sponsor is expected to submit a Regional Planning Report to the PCC addressing each of the Regional Planning Guidelines (see WECC Procedures for Regional Planning Project Review and Rating Transmission Facilities, Part 1A, Section 1.0) and comments will be solicited.

· Following its review, the PCC will issue a separate report outlining conformity of the Project to the Guidelines along with the Project report to RPPC.

· The PCC will be responsible for integrating and submitting its assessment and outside stakeholder comments to the project proponents.

· The Regional Planning Project Review Process is completed once a final determination by the PPC is made regarding the project’s conformity with the WECC Regional Planning Guidelines, and the Chair of the PCC submits a letter to the Project sponsor, the PCC members and the TSS members indicating that the regional planning process has been completed.

· Refer to the Procedures for Regional Planning Project Review and Rating Transmission Facilities for projects that desire to obtain an “accepted rating”.

The fact that the project was developed in the RMATS planning proces,s with input from all interested parties, should significantly reduce the time it takes to comply with the WECC process.

Siting and Permitting

The construction of new transmission will require securing necessary permits from local, state and federal agencies, and potentially Indian Nations.  Most of the transmission projects identified in the study will cross federal lands.  Historically, securing necessary rights-of-way across federal lands has been among the more challenging aspects of transmission permitting in the western United States.

The Bureau of Land Management and U.S. Forest Service are working to expedite permitting of transmission facilities across federal lands through the designation of land use corridors.  If new transmission facilities are located in designated corridors the environmental analysis associated with the granting of a right-of-way can be minimized.  The Western Utility Group is providing advice to the BLM and the Forest Service on the potential designation of utility corridors.  Figure 5-1 shows federal land ownership in the West and the WUG’s recommendations on corridor designation.  The BLM is comparing the WUG recommendations with current land uses.

Figure 5-1

Federal Lands and Western Utility Group Corridor Recommendations
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The TAWG benefited from the participation of the BLM during their identification of the routes of new transmission.  Efforts were made to avoid locating new transmission in areas with land use restrictions such as national parks, wilderness areas, and areas of critical environmental concern.  Although this will simplify the process, substantial additional work on the location of new transmission facilities will remain to be done by project sponsors.

Each of the states in the Western Interconnection, the Province of Alberta, and four federal agencies (Department of the Interior, Department of Agriculture, Department of Energy, the Council on Environmental Quality) have signed the Western Governors Association Transmission Permitting Protocol.  This Protocol, which applies to new proposed interstate transmission lines, provides for the collaborative review of proposed transmission projects by permitting agencies.  Under the Protocol, project teams would be formed consisting of the agencies with responsibility for issuing permits for a project.  The project team will promote the sharing of information and analysis related to the proposed project, where possible establish common deadlines, develop information necessary for agencies to make any require determination related to the need for the project, and coordinate data requests of the applicant.

The Protocol, which was initially signed in 2002, has not yet been tested because no new interstate transmission lines have been proposed.  However, the expectation is that the Protocol will provide for a more expeditious review of interstate transmission proposals and minimize the typical sequential agency review of transmission project proposals.  See the Protocol on the web at http://www.westgov.org/wieb/electric/Transmission%20Protocol/index.htm.  Many of the recommended RMATS projects are interstate in nature and, at the discretion of the governors of the states involved, can trigger the Protocol.

Figure 5-3 shows the status of transmission projects of 345 Kv and higher that have entered the permitting process in recent years.

Figure 5-3

Status of Recent Transmission Proposals

345 Kv and Above
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RMATS intends to collaborate with the National Council on Electricity Policy to develop a workshop on transmission siting in the Intermountain West during the summer of 2004.

Figure 5-4 provides an illustration of federal agency permitting requirements that may apply to a proposed transmission line.  The information is taken from the draft EIS for the Navajo Transmission Project (1996).

Legal Requirements

	Federal Environmental Statutes, Regulations, and Orders

	Issues
	Agency
	Permit, license, compliance or review
	Relevant Laws and Regulations

	NEPA compliance
	Lead agency and cooperating agencies
	EIS and record of decision
	NEPA (42 USC 4321), CEQ 40 CFR 1500-1508),

	Right-of-way across federal lands
	BLM
	Right-of-way grant and temporary use permit
	FLPMA (43 USC 1761-1771)

43 CFR 2800

	
	Forest Service
	Special use authorization permit or easement
	36 CFR 251

	
	National Park Service
	Authorization to cross NPS lands
	36 CFR 251

	
	Fish and Wildlife Service
	Special use permit for crossing a national wildlife refuge

Review to identify conflicts with recreational area
	50 CFR 25

Land and Water Conservation Fund Act, Section 6(f)(3)



	
	Federal Highway Administration
	Permit to cross Federal Aid Highway
	Department of Transportation Act

23 USC §§ 116,123, and 315

23 CFR 1.23 and 1.27

23 CFR 645

23 CFR 771



	
	Bureau of Indian Affairs/tribe
	Right-of-way permit to cross American Indian lands
	25 CFR 169

	Ground disturbance and water quality degradation
	EPA
	NPDES permit
	Clean Water Act 

33 USC 1342

	
	Corp of Engineers
	General easement

Floodplain use pemrits
	10 USC 2668 to 2669

40 USC 961

	
	Lead federal agency 
	Compliance
	Executive Order 11988 on flood plains and Executive Order 11990 on wetlands

	
	Corps of Engineers (or EPA on tribal lands)
	Section 401 permit

Section 404 permit
	Clean Water Act

33 USC 1344



	
	Corp of Engineers
	Section 10 permit
	Rivers and Harbors Act of 1899

33 USC 403

	
	Affected land management agency
	Review by permitting agencies
	Wild and Scenic Rivers Act

43 CFR 83.50

	
	EPA
	Spil Prevention Control and Countermeasure Plan for substations
	Oil Pollution Act of 1990

40 CFR 112

	Biological resources
	Fish and Wildlife Service
	Endangered Species Act compliance

Migratory Bird Act compliance

Protection of eagles
	ESA

16 USC § 1531, et seq.
Migratory Bird Treaty Act of 1918

16 USC §§ 703, et seq.
50 CFR Ch1

Bald and Golden Eagle Protection Act

16 USC §§ 668a-d

	Cultural resources
	Federal lead agency, State Historical Preservation Officers, Advisory Council on Historic Preservation
	Section 106 consultation
	National Historic Preservation Act of 1966

16 USC § 470, , et seq.
36 CFR Part 800

	
	Federal land management agency
	Permits to excavate
	Acrhaeological resoures Protection Act of 1979

16 USC §§ 470aa-ee

	
	Federal lead agency, land management agency
	Consultation with affected American Indians
	American Indian Religious Freedom Act

42 USC § 1996

	
	Federal land management agency
	Consultation with affected Native American group 
	Native American Graves Protection and Repatriation Act of 1990

25 USC § 3001

43 CFR Part 10

	
	Land management agency
	Permit for study
	Antiquities Act of 1906

16 USC §§ 432-433

	
	Land management agency
	Permit to excavate and remove
	Archeological Resources Protection Act of 1979

16 USC §§ 470aa-ee

43 CFR 7

	
	Land management agency
	National Trails System Act compliance
	16 USC §§ 1241-1249

	Paleontological resources
	BLM
	Compliance with agency standards
	FLPMA, above

Antiquities Act of 1906, above

	Air traffic
	Federal Aviation Administration
	No hazard declaration

Section 1101 Air Space Permit
	FAA Act of 1958

49 USC 1501, et seq.
14 CFR 77





State permit requirements and processes vary by state.  See http://www.westgov.org/wieb/electric/Transmission%20Protocol/index.htm for an overview of state permitting laws and regulations in Western states.

MONTANA

Siting

Montana’s transmission siting process is centralized in the Department of Environmental Quality under the Major Facility Siting Act of 2003 (the MFSA, § 75-20-101, et seq., MCA), which consolidates most permitting functions into a single process.  Under the MFSA, a large transmission line may not be constructed or operated in Montana without a Certificate of Compatibility issued by the DEQ.  The MFSA process considers environmental resources, socioeconomic impacts, and costs; provides for public input; and provides a coordinated method for processing all authorizations needed for regulated facilities.

Lines Covered by the MFSA and Exceptions

Transmission lines are covered by the MFSA if they have a design capacity of more than 69 KV, except for [i] lines 230 KV or less which are 10 miles or less in length, [ii] lines of less than 230 KV if the person planning to construct it has obtained right-of-way agreements or options from more than 75% of the owners who collectively own more than 75% of the property along the centerline that follow public notification procedures; and [iii] lines less than 150 miles long which extend from an electrical generation facility, as defined in 15-24-3001(4), MCA, to the point of connection to a regional transmission grid at an existing substation or other facility for which the person planning to construct the line has obtained right-of-way agreements or options for a right-of-way from more than 75% of the owners who collectively own more than 75% of the property along the centerline.

Required Findings Prior to Construction

Before it can issue a Certificate of Compatibility, the DEQ must make a number of findings and determinations in a public process about the need for the line, probable environmental impacts and how they are minimized, considering  available technology and the nature and economics of alternatives. Regarding transmission lines, other determinations include


(i) what part, if any, of the line or aqueduct will be located underground; 


(ii) that the facility is consistent with regional plans for expansion of the appropriate grid of the utility systems serving the state and interconnected utility systems; and 


(iii) that the facility will serve the interests of utility system economy and reliability.

The DEQ must also find:


(e) that the location of the facility as proposed conforms to applicable state and local laws and regulations, except that the department may refuse to apply any local law or regulation if it finds that, as applied to the proposed facility, the law or regulation is unreasonably restrictive in view of the existing technology, of factors of cost or economics, or of the needs of consumers, whether located inside or outside the directly affected government subdivisions; 


(f) that the facility will serve the public interest, convenience, and necessity; 


(g) that the department or board has issued any necessary air or water quality decision, opinion, order, certification, or permit as required by 75-20-216(3), MCA; and 


(h) that the use of public lands for location of the facility was evaluated and public lands were selected whenever their use is as economically practicable as the use of private lands. 

Appeals and Other Laws

Appeals to the Board of Environmental Review may be taken within 30 days.  Local governments may not override a Certificate issued by DEQ under MFSA ; but, when lines are excluded from regulation under MFSA, other state and local laws that would have been preempted by the MFSA would apply.  In any case, a project sponsor must obtain easements or permits to cross any school trust, highway, park or other land owned by the State of Montana.

Eminent Domain

State law provides that utilities and others may exercise eminent domain authority under Title 75, Chapter 30, Montana Codes Annotated (http://data.opi.state.mt.us/bills/mca_toc/70_30.htm).  If a project sponsor must condemn land for a transmission line, the court could not consider any location for the line except the one for which a Certificate of Compatibility was issued under the MFSA.

UTAH
Summary/Overview:

There is no single Utah State government agency with primary responsibility for electric generation plant siting.  Various agencies need to be contacted to determine the necessary requirements for the specific proposed project.

Construction of new generation and transmission facilities generally requires receipt of a Certificate of Public Convenience and Necessity (CPCN) from the Utah Public Service Commission although there are exceptions to this requirement.  Federal agency permitting is important in Utah, as over 50 percent of the land is under federal ownership.

Utilities (and others???) have the right of eminent domain under URS 74-34-1(8) ???

The last major transmission project constructed in Utah was the Sigurd-Red Butte-Nevada Border 345 kV line constructed in 1987(???).  The Bureau of Land Management was the lead siting agency on the project and requested that the Utah Public Service Commission provide the certificate of need (aka CPCN) for the project.  

Possible State Agency Contacts (Refine this list)
Public Service Commission of Utah (certificate of convenience and necessity)
Utah Department of Commerce, Division of Public Utilities
Utah Department of Environmental Quality

Division of Air Quality

Division of Solid & Hazardous Waste

Division of Water Quality
Utah Department of Natural Resources

Utah Energy Office

Division of Wildlife Resources (state land issues)

State Parks and Recreation (state land issues)
School and Institutional Trust Lands Administration

Surface Management (school land issues)
Labor Commission, Occupational Safety & Health Division
County and Local Governments

Websites:


http://www.psc.utah.gov/

http://www.publicutilities.utah.gov/EL003%20Elect%20Siting.html

http://www.commerce.state.ut.us/

http://www.eq.state.ut.us/

http://www.nr.utah.gov/

http://www.utahtrustlands.com/

http://www.uosh.utah.gov/
Regulatory Citations and Links if applicable:

Utah Code 54-4-25 and Utah Code 11-13-304

http://www.le.state.ut.us/~code/TITLE54/htm/54_04026.htm
http://www.le.state.ut.us/~code/TITLE11/htm/11_09033.htm
WYOMING

The siting of electric transmission lines in Wyoming is not centralized in one governmental entity.

Utility Regulatory

The Wyoming Public Service Commission has jurisdiction over transmission lines being built by public utilities, exercised through a certification process.  See W.S. § 37-2-205.  Under this statute, where a certificate is requested for a line of 230 KV or greater, the Commission must publish notice and give all affected landowners actual notice of hearing by registered mail.  Commission certificates for such lines must be conditioned “so that no construction of the line is authorized until all right-of-way for the line has been acquired.”  By rule, the Commission may require a certificate of public convenience and necessity for public utilities’ transmission lines designed to operate at 69 KV and above and which are longer than three miles, unless it is construction necessary in the ordinary course of business.

Right-of-Way/Ways of Necessity

Electric transmission right of way may be acquired by cities, towns, utilities and others using Wyoming’s eminent domain laws.  See W.S. §§ 1-26-801 through -817.  Beyond this, “any person, association, company or corporation authorized to do business in this state may appropriate by condemnation a way of necessity over, across or on so much of the lands or real property of others as necessary for the location, construction, maintenance and use of . . . electric power transmission lines . . . .”  W.S. § 1-26-815  A condemnation proceeding regarding a facility for which a certificate of public necessity and convenience is required cannot go forward until the certificate has been issued.  W.S. § 1-26-817.  Condemnation actions are brought in Wyoming’s District Courts.  See Title 1, Chapter 26, Articles 5-8, the Wyoming Eminent Domain Act.

State Environmental and Siting

A storm water permit from the Wyoming Department of Environmental Quality would be needed during construction if the surface disturbance exceeds 1 contiguous acre need a storm water permit from the Wyoming Department of Environmental Quality.  Lines not exceeding 500 KV are exempt from the Wyoming Industrial Siting Act.  See, W.S. § 35-12-119.  Certain information must still be filed regarding such exempt activities.  See W.S. § 35-12-109(a)(iii), (iv), (v) and (viii).  Persons wishing to construct lines crossing or running along roads and highways in Wyoming, including interstates, should first be discussed with the Wyoming Department of Transportation, Utilities Section, which will assist persons with any further needed references in the Department.

Counties

County requirements may vary.  Persons wishing to construct transmission lines should contact the County Planners in the affected counties (or the County Attorney in the absence of a Planner) to discuss the necessary compliance.  Compliance with county utility right-of-way regulations, subdivision regulations and land use plans (concerning zoned county areas) are among the subjects to discuss.  Some counties will have additional informational requirements.

B. Increased Use of Existing Transmission System

Making the most efficient use of existing transmission infrastructure is a prerequisite for convincing regulators, political leaders and the public that upgrades and new construction is truly needed. Another concern, raised by wind power representatives at the first RMATS Stakeholder Meeting, was that since wind projects can be developed, permitted and built in less than two years, the study time frame of 2008 to 2013 (inherited from SSG-WI) was too distant. In response, RMATS established a Regulatory and Operational Issues Work Group (ROIWG) to explore opportunities to make more efficient use of existing transmission assets without new transmission construction.

The ABB Model used in the RMATS economic study did not consider regulatory or contractual constraints or operating practices.  Broadening the scope of the RMATS study beyond economic modeling would demonstrate that RMATS has considered all available alternatives to transmission investment.   The ROIWG developed a Work Plan to study the existing operational characteristics of several representative transmission paths important to wind developers, and address whether certain tariff or operational changes could result in increased utilization of the paths.  It was hoped that this effort could determine whether such tariff and operational changes could enable substantial MW of new resources to connect to the existing transmission system in the near future and over the 4-9 year period before physical transmission upgrades could be permitted and built.  These changes would, hopefully, stand on their own merits and thus complement the transmission upgrades and new transmission recommended in the body of the RMATS report.

Work Plan Issues for Study by the ROIWG

The following issues were raised in the ROIWG Work Plan:

1. Tariff and Regulatory Issues: Key to Immediate Access and Better Use of Existing Transmission 

Regulatory and operational policies directly affect the amount and timing of wind development in the RMATS area.  Improvements in these policies over the next four years will define the amount of transmission required to be added to the regional system in the Study period 2008-2013.  Since the RMATS economic modeling assumes perfect dispatch in a market unconstrained by regulatory or institutional factors, an assessment of these realities will add to the information provided by the economic modeling.
2. FERC Tariffs

FERC Order 888 and the resulting OATT tariffs make it nearly impossible for wind to be developed on a merchant or exempt wholesale generator basis.   Pancaked tariffs raise costs of bringing remote, high-quality wind to market across intervening utility systems.  Capacity based transmission access fees require wind to pay for 100% of line capacity even though it uses that capacity only 35% of the time on average.  Making best use of wind resources requires tariffs in which access fees are paid on load ratio shares and transmission is reserved on an energy usage basis.

3. Scheduling and Imbalance Penalties

Scheduling and imbalance penalties unduly discriminate against wind.  No wind project in the country takes firm point to point transmission service under an Order 888 tariff because imbalance penalties and other ancillary service charges make wind non-competitive.  Instead, wind projects in the U.S. connect using some form of network service from transmission providers in control areas where the projects are located or some market equivalent such as a functioning RTO.  This situation restricts wind projects to one buyer, typically the utility serving the area.  By contrast, the CAISO tariff, approved by FERC, allows wind projects to net their over- and under-deliveries on a monthly basis in exchange for best efforts forecasting. This effectively eliminates imbalance penalties.  BPA has also eliminated these penalties, but most transmission providers in the RMATS region have yet to consider these non cost based penalties. 

4. Representative Path Case Study

With active support from FERC, the RMATS ROIWG will use the constrained TOT 3 (Wyoming to Denver) interface, the West of Naughton path (Southwest Wyoming to Utah), and the Montana to the Northwest path to explore several of these approaches.  The analysis will be assisted by an NREL contract with Peak Power, a consulting firm.  It will determine the amount of physical transfer capacity available in every hour, and if warranted, propose contractual and tariff measures to make use of such capacity.  

5. Expansion of Network Service and Related Innovations

Several mechanisms may enable wind power and other resources to be moved virtually across network constraints. These might include: displacement and energy swaps (substituting wind power added in one part of a system for system resources in another area of the system); storage and return (accepting wind power in one time period and delivering it in another); dynamic scheduling (regulation and control area responsibilities moved from the interconnecting control area to another); and Remedial Action Schemes.

Two Colorado wind projects connected to the Western Area Power Administration system north of the constrained TOT 3 cut plane are “dynamically scheduled” to Xcel’s control area south of the constraint.  A detailed examination of these arrangements in Phase II of RMATS might help to determine the extent to which expansion of “dynamic scheduling” offers an alternative to transmission investment.  

6. Conditional Firm Transmission Service 

In the RMATS region (as in many others) there is no firm ATC available on most transmission paths wind needs to access, even while many paths appear congested for less than 20-50 hours per year.  Further, this minimal physical congestion often is at times of the day and year of low wind output.  There appears to be physical capacity on the current system to move significant amounts of wind energy, but no access to it under Order 888 tariffs.  Wind projects cannot be financed using short term, non-firm point to point service, (the only current alternative to firm service) because non-firm transmission service has no curtailment priority. Utilizing the physical transfer capacity available on existing lines will require a "conditional or curtailable firm" long term transmission service product with these fundamental characteristics:

- Quantified curtailment risk.

- Curtailment priority ahead of short term firm and any non firm transactions.

- Option to upgrade to firm if ATC becomes available.


ROIWG Effort and Preliminary  Study Results

The ROIWG conducted its work through numerous conference calls and two meetings in Denver and Portland.  A synopsis of the results of the Work Group to date follows:

ROIWG Case Study Results

The ROIWG began by reviewing a study of three constrained transmission paths in the west. This study was performed by Peak Power Engineering under a US DOE grant administered by NREL. The purpose of the study was to analyze historical power flow data to determine the amount of unused transmission capacity which may be available to new generation resources.  The study also used geographically relevant wind speed and wind farm output data to correlate wind power availability with transmission capacity.  The transmission paths analyzed were the Wyoming to Colorado Front Range (TOT3), Southwestern Wyoming to Utah Wasatch Front (West of Naughton), and the Montana Northwestern Energy to Bonneville Power Administration (Montana-Northwest).

The preliminary findings of these case studies were presented at two ROIWG meetings in Denver and Portland.  The case studies were general in nature and did not determine that specific generation projects were viable.  An OASIS request process and a system impact study are necessary for any new transmission interconnection.

TOT3

The TOT3 case study utilized WECC EHV data that reflects the overall path rating, power flow, and schedule.  The precise amount of available transmission capacity cannot presently be identified due to several factors that were identified at the ROIWG meeting in Denver. First, the fraction of ATC that is available to a generator depends on the connection point of the generator, and is proportional to the transmission provider’s ownership percentage of TOT3.  This has the effect of reducing the available capacity values used in the study.

Additional factors that affect the results are loop flow and posted ATC.  Loop flow on TOT3 is lower than normal for the three years studied due to the effect of the drought on hydro generation levels.  On the TOT3 path, loop flow causes increased flows which will have the effect of decreasing the available capacity.  The hourly ATC that was calculated and used for the purpose of the study is based on the available data, and is not the same as the ATC values posted by transmission owners on the OASIS.  Additional “confidence margins” are introduced by the system operators based on experience and real-time conditions.  The confidence margin decreases the available capacity.

Additional work on the TOT3 case study was directed toward a more accurate evaluation of the transmission capacity for this path with particular attention given to the interconnection location of the generator.  Results suggest that on a yearly and seasonal basis for the three years studied, a wind farm is less likely to be curtailed due to transmission constraints than a generator of the same nominal size.  Using values from the initial analysis, a 100 MW wind farm has a likelihood of being curtailed 0.76% of its yearly output, versus 1.18% for a constant output generator of the same nominal size.  A 500 MW wind farm has a curtailment likelihood of 6.25% of its yearly output, versus 9.23% of the yearly output of a constant-output 500 MW plant.  It is important to note that the percent curtailment values were based on TOT3 as a whole and therefore do not take into account the localizing effects of specific lines.  The values which were developed may also change significantly after the effects of line ownership, loop flow, and posted ATC are included in the analysis.

West of Naughton

The West of Naughton case study was conducted using actual power flow data for the path obtained from PacifiCorp.  The data set used is no longer relevant to the path due to: 1) the recent installation of phase shifting transformers at Monument, which significantly change the actual path flow; and 2) the development of 144 MW of new wind power brought on line in December 2003.  The historical data for this path is therefore significantly out-of-date, and cannot be used to estimate the present or future available capacity of West of Naughton.  A second issue is that West of Naughton is operated as an “internal” path, and is therefore not specifically scheduled.  Data that is indicative of the system changes at West of Naughton is required to complete a meaningful study of this path.

Montana-Northwest

Several key issues were identified in the Montana-Northwest case study at the ROIWG meeting in Portland.  The data that is stored in the WECC EHV database for the Montana-Northwest path is missing significant portions of real-time data such as hourly schedule and path rating.  This is due to data recorder errors and problems with the reporting process.

The incompleteness of the data used for the path, and mismatched time periods between the transmission data and the wind data sets limited the conclusions that could be drawn from the preliminary results.  The study method was similar to that used for TOT3 in that it evaluated the overall capacity of the Montana-Northwest path.  The preliminary results suggested that a 500 MW wind farm has a curtailment likelihood of 1.25% of its yearly output, whereas a constant-output plant of 500 MW has a curtailment likelihood of 3.53% of its yearly output.  

Additional study work for the Montana-Northwest path will require more complete scheduling data or ATC data.  More complete and reliable data recording is also necessary to conduct an accurate analysis of the historical loading and available capacity.  It may be necessary to acquire path data east of Garrison or apply a modified transmission capacity factor to the data in order to accurately evaluate the capacity for wind resources in central and eastern Montana.

(CASE Study Conclusions to be added here.)  (This prior description is probably too lengthy for a summary Chapter in the Report.  Should this be shortened?)

Despite its’ limitations, the ROIWG Case Study provided sufficient information about the potential for increased utilization of the existing system to prompt the Work Group to pursue the development of new transmission tariff products as the principal output of the group’s effort.

ROIWG Tariff Development Results

In the ROIWG meetings in Denver and Portland the Work Group discussed numerous innovative tariff considerations which could pave the way to potential new tariff products.  Tariff innovation ideas focused on a possible “conditional firm” product which would offer firm service except for certain defined periods, and a long term “priority non-firm” product that would offer a high priority non-firm service on a long term contract basis.  The ROIWG continues to develop draft wording for an OATT tariff modification to include these tariff innovations.

(ROIWG to finish this description and include the draft as an appendix to the RMATS Report.)

C. Emerging Transmission Technologies

The identification of transmission solutions to reduce VOM costs in 2013 focused on the addition of new 230 KV, 345 KV, and 500 KV transmission lines, the addition of series compensation, and installation of phase shifters.  New technologies are being developed to increase transfer capacity on existing lines within existing corridors.  Many of these technologies may become commercial in the next few years.  Figure 5- __ summarizes many of these technologies.

Figure 5-

Emerging Transmission Technologies

	Technology
	Overview of Technology

	High-Temperature Superconducting Cables


	Superconducting ceramic cables can carry much more current than standard wires of the same size, with extremely low resistance, allowing more power to flow in existing rights-of-way.  The refrigeration required to achieve superconductivity results in higher initial and ongoing costs.

	Underground Cables


	Underground cables transmit power with very low electromagnetic fields in areas where overhead lines are impractical or unpopular.  The cost is 5 to 10 times that of overhead lines, and electrical characteristics limit AC lines to about 25 miles.

	Advanced Composite Conductors


	New transmission conductors with composite cores, as opposed to steel cores, are both lighter and have greater current carrying capacity, allowing more power to flow in existing rights-of-way.  A new core consisting of composite fiber materials shows promise as being stronger than steel-core aluminum conductors and is 50% lighter in weight with up to 2.5 times less sag.

	More Compact Transmission Line Configurations
	New computer-optimized transmission line tower designs allow for more power to flow in existing rights-of-way.

	Polyphase (six or twelve phase) Transmission Line Configurations


	Practically all AC high voltage power transmission is performed using three phases.  The use of six or even twelve phases allows for greater power transfer in a particular right-of-way with reduced electromagnetic fields due to greater phase cancellation.

	Modular Equipment


	Modular equipment designs provide greater transmission system flexibility, allowing the grid to quickly adapt to changing usage.  They could also facilitate emergency deployment from a “strategic reserve” of critical devices, such as transformers.

	Ultra High Voltage Lines


	Higher voltage lines can carry more power than lower voltage lines.  The highest transmission voltage line in North America is 765 kV.  Higher voltages are possible; but they require much larger rights-of-way, increase need for reactive power reserves, and generate stronger electromagnetic fields.

	High-Voltage Direct Current (HVDC)


	HVDC provides an economic and controllable alternative to AC for long distance power transmission.  DC can also be used to link asynchronous systems and for long distance transmission under ground and water.  The costs of converting from AC to DC and then back to AC have limited the deployment of HVDC.  Currently there are several thousand miles of HVDC transmission in North America.

	Flexible AC

Transmission System (FACTS) devices


	FACTS devices use power electronics to improve power system control, helping to increase power transfer levels without new transmission lines.  They are, however, currently expensive, making FACTS uneconomic for most transmission owners. 

	Energy Storage

Devices


	Energy storage devices permit use of lower cost, off-peak energy during higher-cost peak-consumption periods.  Some specialized energy storage devices can be used to improve power system control.  Technologies include pumped hydro, compressed air, superconducting magnetic energy storage(SMES), flywheels, and batteries. 

	Controllable Load


	Fast-acting load control has the potential to become an important part of transmission system control.  Load flexibility allows higher normal levels of power transfer since, during system emergencies, loads can be rapidly curtailed.   Automatic load shedding (under-frequency, under-voltage), operator-initiated interruptible load, DSM programs, voltage reduction, and other load-curtailment strategies have long been used to cope with unforeseen contingencies and to assist in system management during high stress, overloaded conditions.  Future advances in load-control technology will facilitate the development of real-time pricing, enabling consumers to “back off” their loads (either automatically through grid friendly appliances or through manual intervention) when the price is right.

	Enhanced Power

Device Monitoring


	The operation of many power system devices, such as transmission lines, cables, and transformers, is limited by the devices’ thermal characteristics.  The high operating voltages of these devices make direct temperature measurement difficult.  Lack of direct measurements required conservative operation, resulting in less power transmission capacity.  Newer dynamic sensors have the potential to increase transmission system capacity.

	Direct System State Sensors


	In some situations, the capability of the transmission system is limited by region-wide dynamic constraints.  Direct system voltage and flow sensors can be used to rapidly measure the system operating conditions, allowing for enhanced system control.

Wide area measurement systems (WAMS) use phasor measurements that are synchronized digital transducers that can stream data, in real time, to phasor data concentrator (PDC) units.  The general functions and topology of this network resemble those of dynamic monitor networks.  Data quality for phasor technology appears to be very high, and secondary processing of the acquired phasors can provide a broad range of signal types.


Source: J. Hauer, T. Overbye, J. Dagle, and S. Widergren. 2002. Advanced Transmission Technologies. Issue Papers


Several of these technologies have the potential of minimizing environmental impacts and local opposition to transmission expansion projects.  Project sponsors should carefully examine the application of such technologies in their transmission plans.
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