January 10, 2011
Lori Swanson

Office of the Attorney General

Suite 400

445 Minnesota Street

St. Paul, MN 55101-2131

Dear Ms. Swanson: 

I request you investigate and take action to protect citizens in Minnesota from the harmful negative effects of Large Wind Energy Conversion System (LEWCS) installation and operation.  The rush to collect huge tax and rate subsidies is driving the development of large industrial wind generation complexes into more densely populated areas of Minnesota.  A specific concern to me is stray voltage produced by large industrial wind turbines and their associated lines.  

LEWCS generate 30 to 40 percent of their revenue stream with subsidies [1].  Despite this extravagant tax support, Xcel requested a 37.5% rate increase August 2, 2010.  Xcel is also spending about $2 billion in CapX2020 transmission lines largely driven by Industrial Wind.  Wholesale rates for Wind in Minnesota are 200-350% higher than for base load coal or nuclear. 
The Rules for LWECS were adopted without public hearings [2].  It appears the rules are based on what worked well for Enron Wind.  The adopted Rules site no identifiable scientific basis and are outdated for the current size and design of industrial wind turbines. A recent avian study the PUC commissioned illustrates this point.  “The 0.3-MW turbines that were constructed in 1994 at Buffalo Ridge, MN, are much smaller in terms of height and capacity than turbines typically built in 2010, which have taller towers and capacity of 1.5-2.5 MW.  Results from the Buffalo Ridge studies are outdated and may not be relevant due to changes in turbine size.”  [3]

Materials prepared by the MN Office of Energy Security (OES) repeatedly state that LWECS produce no stray voltage and they know of no problems with stray voltage from LEWCS in Minnesota or elsewhere.  I see four possible reasons for “no production” and “no problem”: 

1. Turbine manufacturer’s view – if the turbine bearings aren’t failing in under a year and the turbine maintenance employees aren’t being electrocuted, things are “fine”.  
2. Lack of preconstruction baseline measurement in Minnesota makes the causal legal burden of proof difficult or impossible.
3. Lack of electrical systems expertise within the OES, and among wind developers.  
4. Cover-up to further wind energy grant income and tax shelters.  
___________________________________________________________________________________

1 Ownership and Regional Economic Impact: The Case of Wind Development in Minnesota, Arne Kildegaard,  Professor of Economics & Management, University of Minnesota, Morris; July 2010.
2  In the Matter of the Proposed Adoption of Rules Governing the Siting of Large Wind Energy Conversion Systems, Larry Hartman, 1995

3  Summary of Post-Construction Monitoring at Wind Projects Relevant to Minnesota, Identification of Data Gaps, and Recommendations for Further Research Regarding Wind-Energy Development in Minnesota; Victoria Poulton, Western EcoSystems Technology, Inc. 12/10/2010
Document produced by the OES are identical to those made by Wind Developers and their numerous lawyers and lobbyists. OES staff Larry Hartman’s written testimony to PUC Commissioners [4] and to Administrative Law Judge Kathleen Sheehy [5] states “Therefore, under normal operating conditions, the grounding for the wind farm collection system has no current with which to create stray voltage.”  Mr. Hartman claims to have “summarized the scientific information… related to wind turbines and their related transmission lines…” and determined that there is no need for stray voltage pre- and post testing [6].  I asked Mr. Hartman if he has a background, degree or training as an electrical engineer; electrician or similar.  He does not.  

Mr. Hartman sites a 1998 PUC study that did not look for sources of stray voltage, and was not related to LWECS.  Mr. Hartman also sites Literature Review and Synthesis of the Impact of Stray Voltage on Farm Operations; Douglas Reinemann; 31 March 2008.  The words “wind” and “turbine” do not appear in this literature.  The only sources considered in this review are distribution lines and on-farm electrical service.  Mr. Reinemann states, “The source of stray voltage is a voltage that is developed on the grounded neutral wiring network of a farm and/ or the electric power delivery system.”  Mr. Reinemann’s “long term” exposure to very low voltage study lasted two weeks.  Wind Turbine Power Purchase Agreements in Minnesota are twenty years.

Mr. Hartman quotes the State of Wisconsin when their requirements meet his needs.  However, he fails to mention that Wisconsin requires pre and post construction LWECS stray voltage testing.  Wisconsin arguably has the most thorough stray voltage testing and corrections programs in the country.
Frederickson and Byron attorney Christine Brusven states, “There is an equipment ground installed, but it is there for safety only.  There is no current in this conductor, either at zero generation or maximum generation.” "...There are no normal ground currents in the collection system..."; "Under normal operating and non-emergency conditions, the grounding for the wind farm collection system has no current with which to create stray voltage".  [7] [8]. The statements were in AWA’s Goodhue, LLC’s prefiled comments to Judge Lipmann on July 16, 2010, and to the PUC in several projects.

In the October 14, 2009 Zumbrota News Record, Senior Wind Developer Chuck Burdick wrote that National Wind could prove LWECS do not contribute to stray voltage by taking a pre-construction baseline measurement and a post-construction measurement for the AWA Goodhue project.  On October 4, 2010 the Goodhue County Board passed an updated Ordinance which includes requirements for pre and post stray voltage testing for WECS (Section 6).  December 30, 2010 National Wind’s equity partner AWA Goodhue asked Judge Sheehy to not considered this simple safety measure which is included in the Goodhue County Ordinance. [9]
___________________________________________________________________________________
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One source of stray voltage is the high frequency switching in the generator’s converter.  Electro Static Technology conducted field tests on GE 1.5 MW turbines and September 26, 2006 issued the following report:

Problem: Wind turbine generator stator windings and rotors are directly connected to the power

grid. Unlike the stator, the rotor is connected to the same grid via a converter. The converter

makes operation possible at variable rotor speeds while maintaining constant stator voltage and

frequency outputs to the grid. This system introduces dangerous rotor shaft voltages, and due to the high frequency converter switching, the generators, gear boxes, and other critical components are exposed to dangerous high frequency shaft currents causing EDM (Electrical Discharge Machining).

Solution: A new shaft grounding technology known as AEGIS WTG (Wind Turbine Shaft

Grounding System) uses circumferential rings of conductive micro fibers to discharge these

harmful currents to ground. The AEGIS WTG shaft grounding system was successfully tested and applied to a GE 1.5 MW generator. Up-tower voltages of 1200 volts peak were measured on the shaft of the turbine. After AEGIS WTG was installed, the voltage was reduced to 32 volts peak. Concurrently, 56 amps of high frequency shaft currents are being diverted through the AEGIS WTG shaft grounding ring. The AEGIS WTG, a grounded conductor ring, is placed between the stator winding and the rotor. Dangerous rotor shaft voltages are diverted to ground, protecting bearings and other vulnerable components.

On November 10, 2010 Jay Caw at General Electric technical division said sending induced voltage from the turbine to ground was part of standard operations.  He could not say, or perhaps would not say, where the power went after it went into the ground.  

The National Renewable Energy Laboratory has long been aware of stray voltage created by industrial wind turbines and has undertaken an effort to develop a permanent magnet turbine that could eliminate some of the induced current found in current LWECS models. 
A second source of stray voltage, ground current and EMF is the 34.5kv underground cable for collector lines used in LWECS systems.  Electrical code requires these underground cables must be grounded every 1/4 mile. This bleeds off the induced electrical current between the conductor and the shield of the cable. The longer the cable is, the greater the induced current that must be put into the ground so that the cable does not over-heat and become damaged.  

In June of 2005, this problem was studied by Interstate Telecommunications Cooperative, Inc., in their facilities near Lake Benton Minnesota in the Buffalo Ridge area.  This is an area of numerous LWECS, though mostly of smaller size than the ones being proposed and installed in current projects. Tests performed at several customer premises in the Lake Benton area by Mr. Barry Dardis concluded that where copper telephone lines parallel the transmission lines for ½ mile, the magnetic fields couple to the telephone circuits and longitudinal currents are induced into the cable pairs. Some of this current is converted to telephone circuit noise. The affected copper lines had to be replaced with fiber optic.
In speaking with Bob Weiss of Hector Communications and with Barry Dardis it is clear the Lake Benton problem is not an isolated case in Minnesota or nationally.  There have been problems with much shorter parallels than ½ mile.  Interestingly LWECS’ own communications cables are fiber optic.   
There are numerous recent court cases and veterinary reports showing the direct link between livestock health problems and stray voltage.  The OES and Wind Developers are lying when they assert LWECS produce no stray voltage during routine operations.  The PUC was provided with information demonstrating that the claim that LEWCS produce no current to ground is false. So far there is no sign the PUC intends to deal with the issue.

One reason for the deceit may be a desire to cover up the link between high frequency voltage transients and cancer in people.  A 2008 article in the American Journal of Industrial Medicine that studied the high incidence of several types of cancer at the La Quinta California middle school concludes:  
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Deceit in a race to collect massive public subsidies has created a culture of big wind that does not place a high priority on the public welfare.  The PUC is taking a reckless chance allowing Paynesville Wind and other projects to only require LWECS generators set back of 250 feet from barns and 1000 feet from houses.  Underground cable locations give little or no thought to their stray voltage production. I ask the MN Attorney General to investigate. 
Sincerely,

Bob Rosenquist

42883 228th Avenue

Mazeppa, MN  55956
