Project Summary:

Decommission, remove and transport, completely overhaul, relocate, erect and commission a Nordtank 65 kW wind turbine.  Donor turbine is presently located near Medicine Bow, WY.  New location will be at LCCC campus in Laramie, WY.

Project Details:

The following is included in the base price listed below:

1) Decommission Nordtank at Medicine Bow, Disassemble, and Transport to EMS Designated Service Facilities.

In coordination with the present owner, EMS will provide all equipment and labor necessary to safely decommission, dismantle and transport the tower and turbine components from the present site to EMS facilities in Howard, SD and other sites as appropriate.  EMS will furnish all necessary and reasonable documentation such as a certificate of insurance listing present owner as additional insured, safety and operator qualifications and certificates, and transportation permits requested by the present owner needed to facilitate EMS operations on the present owner’s site.
2) Repair and Overhaul Tower and Turbine Components.

a) Tower

The tower overhaul will include detailed inspection, repair of minor dents and chips as necessary, repair of the ladders, door, access hatch and other permanently attached safety gear, replacement of any damaged or badly corroded intermediate bolts, nuts, etc. (not including the foundation), and repair or reinforcement of landings as required.  The exterior of the tower will be fully degreased and lightly sandblasted to prepare the surface, and an off-white paint coat will be applied to match the nacelle and rotor.  The galvanized surface layer will remain intact underneath the paint and the paint will be specially formulated to bond to a galvanized surface.  Mounting tabs will be welded into the interior of the tower base section to facilitate mounting of the EMS control panels as well as other equipment including the Xantrex solar inverter(s), transformer(s), panel boards, instrument cabinets, etc.  The requirements for the additional tabs will be provided by High Plains Solar Wind (HPSW) in the form of plans, mounting jigs, or actual components to be mounted.  At least four interior grounding tabs will be provided as specified by HPSW.
b) Yaw System

The main yaw bearing and ring gear will be replaced.  The yaw drive motor and gearbox (a.k.a. yaw box) will be inspected to determine exactly what was replaced in the recent overhaul.  Note: the yaw system was not re-commissioned after the overhaul, so at least some of the components of the yaw system are expected to be in excellent condition.  The motor will be replaced with a new motor if this was not done in the overhaul.  Any other parts will be replaced as necessary.  If disassembly is necessary, the yaw box will be reassembled with new seals and bearings, and repacked with new grease.
c) Nacelle

All dents in the nacelle noted in the recent inspection will be beaten out and filled so that the damage will not be visible from ground level.  All pivots, supports and latches will be inspected, replaced as necessary, and adjusted for correct fit and safe operation.  Additional mounting fixtures will be added as designated by HPSW, and the nacelle exterior will be prepared and painted.

d) Hydraulic Brake

The hydraulic rotor brake will be disassembled, cleaned and inspected.  Out-of-spec parts will be replaced and the brake will be reassembled with new fluid, seals, solenoids and stats.

e) Generator

The generator overhaul will include complete disassembly, cleaning, inspection, complete rewind and winding dip using modern high-temperature materials.  The generator will be reassembled with all new bearings and thermal protection devices.  Other components such as insulators and terminal posts will be replaced as necessary.
f) Gearbox

Gearbox overhaul includes disassembly, cleaning and detailed inspection of all gears and gear surfaces (Note: The recent inspection rated the gearbox condition as excellent).  Any deteriorated gears will be replaced.  All seals and all high speed and intermediate bearings will be replaced. All tolerances will be measured to ensure optimum adjustment.  The gearbox will be filled with new oil designed to meet the temperature profile for Laramie, Wyoming.
g) Rotor

All three blades will undergo deflection testing to measure blade integrity.  The roots will be closely inspected with particular emphasis on de-lamination of the root bundles.  All surface cracks and blemishes will be repaired, including all those identified in the recent inspection.  Also, the aerodynamic brake tip mechanisms will be disassembled and inspected.  Tip brake parts will be replaced if wear is detected, and the brake trip mechanism will be inspected to ensure correct specifications for over speed protection.  The blades and hub will be painted to match the tower and nacelle, and the blades will be weighed and fully balanced prior to installation.
Note: The field inspection did not reveal any of the classic signs of potential critical failure in the root section of the blades, such as fiberglass powder “bleeding” to the surface.  The quoted price assumes that the blades can be reconditioned.  If root damage is detected during detailed inspection or deflection testing, a new set of blades will be required at an estimated additional cost of $7,500.
h) Control System

The control system will be entirely replaced and will significantly improve on the original design.  The new control system will use soft-start thyristor electronic switching rather than the original contactor switching.  This will limit initial magnetizing startup currents when the turbine is brought on-line as wind conditions become suitable.  Finer control eliminates motoring losses and allows greatly improved power harvesting in threshold wind conditions.  Remote performance monitoring and control will be provided including energy production historical displays, wind speed and direction measured by the turbine sensors, yaw direction history of nacelle, any faults or warnings, and remote start/stop and turbine parameters.  Minor faults can optionally be cleared remotely (Note: to ensure the safety of the building and local personnel, major faults such as loss of grid power must still be reset locally once the root cause is determined and corrected).  An improved auto-untwist mechanism will be implemented in the controller to unwind the drop cables when necessary.  Power output monitoring of the frequency and voltages, currents and phase relationship for all three phases will provide for an immediate shutdown if preset limits are exceeded because of grid failure or disconnect.  All electrical terminations, wiring, relays, breakers and other components will be optimized for safe, efficient operation and servicing.

i) Electrical Wiring

All electrical wiring will be replaced, including the drop cable from the nacelle to the control system. All wiring will be properly sized and protected, and will comply with all relevant standards.  Additional power and data cables will be added to the drop cable as specified by HPSW for auxiliary lighting and remote data collection.

j) Performance Monitoring and Control

The control system will include performance measurement hardware and EMS will install and configure software on a PC (provided by LCCC) that will allow remote performance monitoring and control.  LCCC will also provide an Ethernet connection from within the base of the tower to a location for the PC in the main building.
Note:  The turbine performance monitoring option, offered by EMS for $4,000, has now been included as part of the base system.  The turbine power production aspect of this option was originally going to be covered as part of the building energy management system.  The reason for including this option in the EMS scope of work is that EMS can incorporate energy monitoring into the turbine control system in a way that correlates energy production with other internal measures of turbine behavior.  This will help identify and alert to any potential problems during the lifetime of the turbine (suggested to be at least another 10 to 15 years before any further overhaul is required).  This option also enables remote display and control of the operator panel so that minor faults, status reports and maintenance tasks can be handled quickly and efficiently.  This option is excellent value considering that the cost of the output power transducer alone (that can now be deducted from the building energy measurement costs) is close to $900.
k) Manual and Documentation

At least two complete printed sets of manuals including operator instructions, schematics, parts lists, assembly/disassembly instructions, software, software licenses, and service schedules and procedures will be provided along with an electronic PDF version of the documentation.

l) Operator Training
The system will be fully automated for normal operations.  Some fault conditions may activate a safety lockout that would require resetting the system once the fault has been rectified; for example, once grid power has been restored after a power outage.  This type of local operator intervention will use front panel controls and does not require a qualified electrician.  During system commissioning, EMS will train personnel, nominated by LCCC, in general turbine principles and operations.
3) Transport Turbine to Laramie Site, Install and Commission.

In coordination with the new owner, EMS will provide all equipment and labor necessary to safely transport, assemble, erect and commission the turbine.  This includes grouting the tower base to the foundation and tensioning all foundation bolts to design specification.  EMS will not be responsible for the design and construction of the foundation or the grid tie system beyond the turbine control panels.  EMS will require that a suitably licensed electrician be made available by LCCC to complete and test the grid tie at the time of commissioning.  EMS will furnish all necessary and reasonable documentation such as a certificate of insurance listing LCCC as additional insured, safety and operator qualifications and certificates, and transportation permits requested by LCCC to facilitate EMS operations on the LCCC site.
4) Standard Warranty.

The rebuilt turbine will come with a standard two year warranty on all parts, conditional on completion of regularly scheduled maintenance by EMS qualified personal.  EMS will ship all replacement parts.  LCCC will be charged the cost of time and equipment to replace the part, if required.  This warranty does not cover 'Acts of God'.
5) Maintenance Agreement.

EMS can optionally service the turbine at a cost of $3,000 per visit.  An inspection and service every 6 months is recommended for at least the first few years.
Price:
The cost for the above project is $68,950 plus any applicable taxes.  The cost of the first two years of maintenance (to match the standard warranty period) would be $12,000 plus taxes.
An initial payment of 50% ($34,475) would be required on receipt of Purchase Order, with the balance due on commissioning.  Maintenance would be invoiced as performed, or may be optionally paid in advance.
A contingency of $7,500 should be allowed for a replacement set of up to three blades in the event that one or more of the existing blades fails detailed ground inspections or load testing.  In the recent field inspection, the blades were found to have average cosmetic cracking in non-critical areas and there were no visible cracks or telltale signs of internal cracks in the critical root sections. 
Warranty and Maintenance Options:

The warranty may be extended for up to two additional years (i.e., four years total) at a cost of $2,500 per year, on condition that EMS continues servicing the turbine for this period.  The optional extended warranty would be paid on commissioning.
The cost of each additional year of maintenance (to match each additional year of warranty) would be $6,000 (2 x $3,000), as noted above.

The total package cost of the installed turbine with four year warranty and four year service agreement would be $97,950.  A 2% discount will be given on the four year warranty and service package for payment in advance at commissioning, reducing the total package cost to $95,991.
Scheduling Information:

Due to an expectation earlier this year that the Federal tax credit for wind energy projects might expire at the end of this year, a large number of orders are “in the pipeline” for reconditioned turbines to be delivered towards the end of the year.  A window of opportunity exists to expedite this project with an 8 to 12 week turnaround if approval to proceed can be given on or before September 9th, 2005.  Beyond this time, it will become unlikely that the project could be completed until well into next year.

