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No HVDC With AC With HVDC

Benefit with 

HVAC      

(M$)

Benefit with 

HVDC      

(M$)

Consumer Payment 9300.53 9298.99 9290.81 1.54 9.72

Producer Net Profit 2573.81 2588.67 2601.25 14.86 27.45

Congestion Cost 148.2 141.97 137.31 -6.22 -10.89

10.18 26.28


At Sugarloaf Conservancy’s Town Hall Informational Meeting on October 21, 2008 we presented a challenge to Allegheny to commission an independent study on alternative technologies.  As a result of this letter the Regional Manager for Allegheny arranged a meeting with our group on November 19, 2008.  Since Allegheny initiated this meeting we expected them to address our Open Letter. Instead, they dismissed our concerns regarding notification of the lines with statements that they notified those they were required to by regulation or law and that they put notices of open houses in the newspapers. 

When we began to bring up HVDC and discuss our challenge, they claimed to have looked at it and had a page and a half of non-substantiated and partially incorrect information.  We had been told initially that a transmission engineer would be present at this meeting.  For this reason we were prepared to discuss the technical benefits of HVDC by having a professor of Electrical Engineering who has written professional articles on HVDC with us.  Unfortunately Allegheny’s General Council ran the meeting with a few comments from their Project Engineer.  We presented them with a 1 1/2” notebook with over 20 articles and other documentation supporting HVDC technology.  They did agree to look at this information; however, based on the discussion it was obvious Allegheny had not been interested in commissioning an independent study or even investigating this technology seriously. 

At this meeting they presented to us a document titled “Technology FAQ”.  The first part of this document deals with the issue of placing a 765 kV Alternative Current line underground.  Sugarloaf Conservancy has NEVER proposed or claimed that this type of line could be placed underground.  For this reason and due to space limitations these items will not be addressed in this flyer. Allegheny’s flyer addresses the issue of re-conductoring the existing transmission lines; however, since the Federal Energy Regulatory Commission (FERC) is promoting the expansion of the National Grid, especially in the Mid-Atlantic region, this issue is outside the purview of this flyer. 

HVDC

High-Voltage, Direct Current  (HVDC) electric power transmission systems use a well-proven technology currently employed for power transmission all over the world.  Cable may be overhead or buried underground.  An underground HVDC cable can be buried without the need for costly conduit. The need for Right-of-way (ROW) is much smaller for HVDC than for HVAC, for the same transmitted power. Ideal locations would be along railroad lines, pipelines or highways, thus minimizing the environmental and visual impacts.  

Allegheny’s Claims on HVDC Underground

In Allegheny’s flyer they raise five points.  Before discussing the many advantages of HVDC technology, these comments will be addressed:

They claim there are “only a few short lengths of HVDC cable underground”.  This is factually incorrect.  A few of the projects completed and in operation include: 

Murraylink (Australia) - 111.8 miles underground; Kontek (Denmark and Germany) 106.9 miles total HVDC miles with 74.6 miles underground; Gotland (Sweden) 43.5 miles underground and Terranora Interconnect (Australia) 42.9 miles underground.  

The Frederick county portion of the PATH project is only 46 miles. Although the length of the overall project will be about 290 miles the portion that would need to be considered for burying underground would be substantially less, as there are very rural areas of West Virginia where the HVDC cable could be run overhead if the project proceeds.  Currently in five eastern counties of West Virginia the County Commissioners have passed resolutions opposing the PATH project and therefore it would be inappropriate to discuss in detail other possibilities with regard to the West Virginia portion of the PATH project. 

They claim and it is true that “large, complex and expensive multi-story AC/DC conversion stations would be required at the line ends and any points along the line where it would connect to other utility substations”.  If the choice is having a total of 2 – 3 locations (one being Amos generating plant) with large facilities and not require the massive towers and lines shown in the figure on the other side of this flier, the choice should be obvious.  

Although their statement that “AC/DC conversion process consumes a significant amount of energy” is true, they are presenting information out of context.  Due to the fact that there is substantially less loss on the line, the total loss of energy is substantially less for a HVDC project than for HVAC.  There was a professional study performed on the cost advantages of adding a HVDC line instead of a HVAC line for the New York Regional Interconnect.  The table below shows that the profit to the utility company would be over 2.5 times greater for a HVDC project.  This is due to the overall increase in the amount of power that can flow through a HVDC line in comparison to a HVAC line.


They claim “HVDC cable have been applied when no other feasible options exist, but it is typically not the preferred option”.  This is factually incorrect.  We have identified 89 HVDC projects completed before 2000 and 44 projects since have either been completed or are being constructed.  In addition many more projects are in the planning stages. 

As with everything there are always disadvantages.  The only legitimate disadvantage found for HVDC technology is that if the cables are buried there is an additional cost.  The amount of this additional cost can only be determined by performing a study.  This study would compare costs: cables / towers, equipment, installation, obtaining right-of-way or in the case of HVAC purchasing of land.  Yearly maintenance costs would also be taken into consideration. It is for this reason that Sugarloaf Conservancy issued its challenge to Allegheny to commission such a study.  

Chesapeake Bay

HVDC technology will be used on the 70-mile portion that crosses the Chesapeake Bay and the lower portion of the Delmarva Peninsula. 
On June 30, 2008 William M. Gausman,   Senior Vice President wrote the Chairman and President/CEO of PJM the regional Interconnection Company responsible for power in the Mid-Atlantic region a letter in support of HVDC.  In his letter he states “​HVDC has many benefits which clearly justify its cost… this advanced technology … is the best option for this crucial RTEP project.” He further states many of the advantages of this technology including:

· Will substantially increase reliability
· Will increase market efficiency

· Will significantly increase the power flow potential across the line

· Will alleviate significant congestion

· Will reduce the project’s footprint

· Will minimize the environmental impacts

· Will facilitate the siting & construction

Although not mentioned in the PEPCO letter other advantages include: 

· More secure against possible terrorism
· Reduced risk of damage from natural causes 

· Reduction or elimination of potential health concerns due to EMF fields

· No overhead lines crossing the Potomac River. 
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If one goes on the Internet there are numerous technical articles on HVDC, which were published in technical journals or presented at professional conferences.  The following are the conclusions from a few of these articles:

Light and invisible underground transmission with HVDC light  

Increased environmental pressure on overhead transmission lines is both raising total costs and increasing the risk for substantial project delays.  New HVDC technology in the form of HVDC Light® has made underground options technically feasible and economically viable. This is especially so if the new grid investment is driven by security of supply issues. The conventional view that an underground link will cost 5 – 15 times its overhead counterpart must be revised. Depending on local conditions, it is realistic that the costs for an underground high-voltage line are equal to that of traditional overhead lines. (ABB Review 4/2005)
The ABCs of HVDC Technology 
The favorable economics of long-distance bulk-power transmission with HVDC together with its controllability make it an interesting alternative or complement to ac transmission.  The higher voltage levels, mature technology, and new converter designs have significantly increased the interest in HVDC transmission and expanded the range of applications. (IEEE Power & Engineering Magazine March/April 2007)
High Voltage Direct Current (HVDC) Transmission Systems Technology Review Paper 
HVDC systems remain the best economical and environmentally friendly option for the above conventional applications. However, three different dynamics - technology development, deregulation of electricity industry around the world, and a quantum leap in efforts to conserve the environment - are demanding a change in thinking that could make HVDC systems the preferred alternative to high voltage AC systems in many other situations as well. 

…..It is quite conceivable that with changed circumstances in the electricity industry, the technological developments, and environmental considerations, HVDC would be the preferred alternative in many more transmission projects.  (ABB & World Bank)
Electric transmission system in change 
HVDC is today a very mature technology that is developing very rapidly into higher voltages and higher power and more flexibility. The world faces tremendous challenges regarding supply of energy to a growing population. If this energy should be supplied without damage to the environment new types of generation will be needed such as distant hydro, wind at sea and solar generation in the deserts. All this requires transmission of big amounts of electric energy over long distances and HVDC is the most suitable technology for this task. We believe that HVDC will have a big role in the future to create a more sustainable world.  (PESC Conference June 2008 – ABB)

ABB is a leader in both HVAC and HVDC technology.  In one of their recent articles, they stated:  

The cost for burying cables in the ground is usually calculated as somewhat higher than aerial lines with a corresponding technical capacity.  However, there has been considerable narrowing of the gap over the last few years.  The lifespan for our cable solution has turned out to be greater than previously calculated and the cost of interruptions due to storms affects the calculation positively, to the advantage of the land-cable solution.  In addition, the cost of right of way is less and the buried-cable alternative has a more positive effect on both forestry and agriculture, as well as on cultural and leisure activities in the area affected.  Our opinion that the buried-cable alternative, from a social-economic perspective, creates a win-win situation for both the consumer and the producer. 
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Citizen Activism is Effective & Crucial!


Write letters to Maryland Public Service Commission, Allegheny Power, elected officials, and the newspapers


Join Sugarloaf Conservancy and be a committee chairman or member


Stay informed


HVDC is a Viable Alternative!








