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NOTICE

This document is prepared pursuant to Wind Project Performance Reporting System regulations (California Administrative Code, Title 20, Chapter 2, Subchapter 3, Article 4) and to support California Energy Commission (Commission) staff analyses.  Neither the Commission, State of California, any officer or employee thereof, nor any of its contractors or subcontractors intend that the information herein is to be used for any other purpose and make no warranty, express or implied, or assume any legal liability whatsoever for the contents of this document.
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CHAPTER 1.
INTRODUCTION

With rising fossil fuel and natural gas prices, energy shortage concerns as well as environmental impact concerns, the generation of electrical energy using “free”, non-polluting wind energy has steadily regained worldwide momentum.  Trends throughout the 1990s have shown wind energy to be the fastest growing, most readily financed and implemented renewable energy technology with worldwide operating installed capacity nearing 8,000 Megawatts (MW) in 1998 and exceeding 12,000 MW at the end of 1999.
 With some 3,900 MW of new wind capacity installed worldwide in 1999 alone
, wind is proving to be valuable resource for affordable and reliable electricity generation.

The goal to boost wind energy to 25 percent of California electricity by 2020 can be achieved by extending the federal tax credit (PTC) to December 31, 2001.  Along with numerous State sponsored renewable energy initiatives, including the California Energy Commission’s Public Interest Energy Research (PIER) program, and the Administration’s “Wind Powering America” program.  In the United States (U.S.), federal and statewide support has helped to increase the market for wind generated electricity.

California has long been a leader in developing wind energy and renewable policies, but that role has changed with the passage of Assembly Bill 1890 in 1998.  In the mid-1990s, resources for wind energy hit an all time low as long-term power purchase contracts came to an end. During the period from 1996-1999, significant changes occurred in the structure of the electrical market in California that has affected California’s role in wind.  This resulted in a major restructuring and consolidation of the wind operators.   By the late 1990s, with Assembly Bill 1890 (AB) and the passing of Senate Bill 90 (SB), renewable energy received a rejuvenating pulse.
  In addition to State programs, renewable energy proponents, and wind facility operators are making use of the new federal production tax credits (PTC) as well as State funded incentive programs to re-power and replace older turbine technology and add new capacity with newer, more efficient turbines.  

Wind operators are now looking for more advanced turbine technology, sophisticated monitoring, and resource management tools to help them maximize production and compete in California’s volatile electricity market.  Detailed data provided by reports such as the WPRS provide prospective on industry performance, development trends and insight on future development needs for the industry.  Ultimately the growth in wind power technology relies not on technology alone but also on the policies that govern the operation and development.  Technological needs and governing policies must reinforce each other to meet the challenges of this changing industry.  

CHAPTER 2.
BACKRGOUND ON WPRS

Wind Performance Report Summary Program Scope

California law requires the California Energy Commission to serve as a central repository in State government to collect and disseminate information on energy supplies.  Since January 1985, WPRS regulations have required all California wind operators with projects rated at 100 kW or more to provide quarterly wind performance reports if they sold electricity to a power purchaser (utility).  WPRS reports filed by operators included information such as actual energy production and related project information.  In addition, all California power purchasers are required to file quarterly reports documenting power purchases from wind operators.  The Commission compiles, evaluates these data, and documents findings in annual reports on wind industry performance in California.  Wind energy related information and previous WPRS documents may be found on the Commission maintained website, [www.energy.ca.gov/].

Efforts Leading to the Wind Project Performance Reporting System

The Commission Wind Program was initiated in 1977 and later expanded in 1978 with the passage of California AB-2976 authored by Assemblyman Henry Mello.  The Mello bill required the Commission to implement a State wind energy program to expedite the commercialization of utility-scale wind turbines.  The Commission was responsible for assessing wind resources throughout California, operating a public wind information center, testing wind turbines, and conducting research to support development of large-scale prototype wind turbines.

When the industry began exponential growth in 1981, the Commission and the American Wind Energy Association (AWEA) recognized the need for performance and other technology-related information.  Subsequent efforts by these two organizations led to adoption of Wind Project Performance Reporting System (WPRS) regulations in 1984.

Reasons for Wind Performance Report Summary Regulations
WPRS regulations were instituted for many reasons.  First, the industry, investors, financial community, and government agencies need actual performance data to better evaluate the status of wind technology and necessary improvements.  Second, wind performance data provide a better understanding of the role wind resources can play in meeting California’s energy needs.  Lastly, the WPRS provides the public with an open and objective source of information about wind energy technologies.

Before federal tax credits expired in 1985, project financing was primarily venture capital from private investors willing to take a substantial risk on the technology due to available tax benefits.  Since the tax credits expired, wind projects have focused on revenues from power sales and placed greater reliance on conventional project financing from institutional lenders and foreign investors.  WPRS data also were needed to establish performance credibility with these new sources of financing.

Information Provided by Wind Performance Report Summary Reports
The WPRS reports include the following information for wind projects in California rated at 100 kilowatts (kW) or more, that sell electricity to a power purchaser: turbine manufacturers, model numbers, rotor diameter and kW ratings; the number of cumulative and new turbines installed; the projected output per turbine (no longer reported after 1995); the output for each turbine model; and the output for the entire project. The report is compiled from quarterly reports submitted by project operators and public utilities. The Commission staff uses this WPRS data to analyze wind project performance and industry production and capacity trends.  The Annual Report also contains data summary tables reflecting performance statewide and by resource area; turbine size, type and origin; manufacturer; and project operator.  Note that totals expressed in tables and figures may not equal 100 percent due to rounding.

Since 1985, the Commission has collected, documented and evaluated data submitted by operators and utilities in compliance with WPRS regulations.  Extensive empirical data collected and disseminated by the Commission are used by industry, utility, investor, manufacturer, government, and research and development groups to evaluate the performance and relative benefits of wind technology.

Information Not Provided by Wind Performance Report Summary Reports
WPRS reports do not provide information on every wind energy project in California. The absence of a project from WPRS reports typically indicates that the project is not selling any power or is rated less than 100 kW.  Non-operating wind projects are not required to report to the Commission.  Other unreported capacity includes turbines that do not produce electricity for sale, such as turbines installed by utilities, government organizations and research facilities.  Additional unreported capacity results when operators fail to file.  Installed capacity for these operators cannot be confirmed and only kWh production verified from utility reports is included in WPRS reports.  In addition, WPRS reports cannot account for the impact turbine age has on performance because turbines are often reported in groups combining old and new machines. 

Considerations and Limitations Using Wind Performance Report Summary Data

Although many valuable observations about California’s wind industry can be drawn from WPRS data, it is important to recognize some major limitations:

1. While the Commission collects and reports WPRS wind data in annual reports, a complete industry evaluation requires consideration of collective data from several years. This is because the available wind resource varies from year to year depending on weather conditions.  

2. Data reported by qualifying facilities and utilities and/or other sources may not compare directly because the wind industry still does not employ a standardized turbine rating system.  Turbines are tested under different conditions and rated at widely varying miles-per-hour specifications. Whenever standard formulation is used to compute values, the equations and inputs are described.

3. Operator or manufacturer performance may not be accurately represented in the report when old and new turbine data are grouped together.  Analysis of wind data reported since 1985 confirms that newer equipment typically performs more efficiently and reliably than older equipment.

4. Performance data contained in WPRS reports do not reflect other important variables that should be considered.  These variables include cost per kilowatt, operation and maintenance costs, durability of the system, and quality of the site’s wind resource.

CHAPTER 3.
WPRS DATA COMPILATION ISSUES

The Commission has continued to collect WPRS data on a quarterly basis since 1985 and has provided annual WPRS reports from 1985-1995.  With restructuring and resource demands, no reports have been produced since 1995.  At the beginning of 2001, the PIER Renewables Research and Development Group (R&D) assumed responsibility to compile and evaluate the WPRS data.  Because of the large volume of data and in light of the changes since 1996, this report provides a summary of years from 1996 to 1999.  The most updated information on operational wind projects, operators, manufacturers and contacts are provided for 1999.  The R&D staff will continue its efforts to compile WPRS data, and future WPRS reports will resume on an annual basis.  The 2000 report is scheduled for release in December of 2001.  All reports will be made accessible via the Commission website.

Validation.  Originally, quarterly summary reports from the utilities were to be used to validate each operator or qualifying facility (QF) quarterly data for capacity in kilowatts (kW) and electricity production in kilowatt-hour (kWh).  However, numerous inconsistencies appeared in the data from these sources making validation between the two difficult.  Discrepancies often existed between utility and QF data for installed capacity.  Upon further investigation, the R&D staff determined that the utilities provide capacity data for only those operators who have a power sales agreement.  Figures in this report are based on the contracted maximum capacity and are not consistently updated for changes due to re-powering or to an increase or decrease in actual site capacity.  In addition, some sites failed to file quarterly data.  Thus, discrepancies exist between QF site installed capacity reports versus utility summary reports.  In some cases, a direct comparison of individual QF production numbers is also not possible because data for more than one project were combined under a single utility contract making it difficult to verify and track individual project output figures.  Whenever possible, individual QF site data are used since the data proved to be more consistent and traceable.

Failed to File.  Utility quarterly reports inform the Commission staff of all wind farm operators with projects rated at 100 kW or more that sell power to utilities.  These operators are required to submit quarterly data reports for the WPRS.  However from 1996 to 1999, many wind operators failed to file for one or more quarters.  They or their managing facilities were individually contacted and a request to update their information was made.  Operators who sold power and were contacted but did not submit reports are noted as “failed to file” in the charts and tables.  

Reports with Missing Data.   Some project operators filed incomplete WPRS reports or reports that did not follow prescribed formats.  The predominant missing data item was projected quarterly output per turbine.  (See Changes to WPRS Reporting).  Some wind operators reported only annual output estimates or combined data for several projects into one report.  Requests were made to the projects to update their reporting format.  Commission staff continues to work with and assist project operators by simplifying the reporting process and to ensure data consistency and completeness.

Changes to WPRS Reporting.  Several changes were implemented to simplify the reporting and data collection process during this reporting period.  Project operators were notified and sent a new, single-page, electronic reporting format for each facility.  The new format replaced the old four page forms.  The new format also eliminated some data fields that are currently not reliable enough to track.  Specifically, the projected data are not requested at this time and may be reinstated at a later date once forecasting/predictive capabilities have been improved.

CHAPTER 4.
CALIFORNIA WIND RESOURCES AREAS

The wind resource map in the following page includes the geographical location and wind quality associated with the major wind resource areas in California.  Note, the information presented is based on resource assessments performed in the late 1970s and mid-1980s and contains uncertainties in data quality and resolution.  The Commission is currently developing an updated wind resource assessment for California scheduled for completion by mid-year 2002.  The updated assessment will provide annual and seasonal wind resource data for various elevations at a higher quality and resolution than the existing maps.

During the period from 1996-1999, wind performance data were received from operators with projects located in the following resource areas but are by no means limited to only these resource areas:

•Altamont Pass

•Pacheco Pass

•San Gorgonio Pass

•Tehachapi Pass

•Solano (Solano County)

Areas designated “good” are roughly equivalent to an estimated mean annual power, at 10 meter height, of 200 to 300 Watts per square meter (W/m2), and “excellent” if more than 300 W/m2. 
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CHAPTER 5.
DATA SUMMARY
5.1
Industry Performance

Graphs in this section reference industry performance tables summarized in Section 6 from 1996 to 1999.  As previously reported, these tables are based on individual operator’s (QF-qualifying facility) data reported to the Commission.  These data will be emphasized.  Thus in some cases, the data presented may not correspond directly to numbers provided by the utility data summaries for reasons indicated in Section 3.  

Total Capacity.  During the 4th quarter of 1999, 1,406 MW was reported as operational by qualifying facilities, as shown in Figure 5.1.  Accounting for those facilities that “failed to file” within the given period, the operational capacity in California is estimated to be 1,670 MW for 1999.  From 1996 to 1997, operational capacity based on operator data showed a general decline in the industry.  This trend was due in part to industry restructuring, mergers, and the attrition of older turbine technology.  In subsequent years, however a steady increase in capacity can be noted.  This resurgence in wind generation was partly due to re-powering efforts in the area as well as to various state initiatives aimed at supporting renewable energy resources.  Specifically, AB1890 and SB90 provided funding to support existing and new renewable energy projects over a four-year period from 1998 to 2001.  
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Figure 5.1.  Total operational capacity (MW) from 1995-1999.  

Table 1 shows how the wind energy capacity changed from 1995-1999 in the State.  A total of 65 MW of new or re-powered capacity was installed in 1999 as opposed to the 164 MW capacity reductions in 1997.  Note it is difficult to discriminate between re-powering and new capacity unless the facility is a newly added facility (i.e., other than the standard offer, SO4 contracts).  In general and in the context of this report, re-powering refers to the physical replacement of older turbines with new turbines.  This definition differs from the traditional definition which refers to refurbishing existing turbines with new blades, generators, or other components to increase the capacity and output.  Nowadays, turbines are generally replaced versus refurbished.

Table 1.  Wind energy capacity change from 1995-1999.

Year
Capacity Change (MW)

1995
1

1996
-28

1997
-164

1998
201

1999
65

Electricity Output.  In 1999, the California wind industry reported more than 2.8 billion kWh of electricity output as depicted in Figure 5.2.  Combining the numbers from those that “failed to file,” the industry output exceeded 3.2 billion kWh.  This is more than enough electricity to light a city the size of San Francisco.  With the attrition of older technology and massive re-powering efforts in 1998, the period from 1996-1999 experienced a tremendous fluctuation in the amount of electricity generated.
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Figure 5.2.  Statewide wind energy production for 1985-1999 in millions of kWh.

Capacity Factor.  The Capacity Factor is a measure of efficiency, which is defined as the ratio of actual energy output to the amount of energy a project would produce if it operated at full rated power for 24 hours per day within a given time period. Although variations exist with wind turbine ratings based on widely differing test conditions, procedures and non-standardized miles-per-hour specifications, the capacity factor is still considered a strong indicator of wind project performance.  Voluntary standards for testing wind turbines, however, have been developed by the American Wind Energy Association.

The annual capacity factor is typically computed based on annual production figures and turbine capacity for the year, or it can be computed as the average of quarterly capacity factors calculated for each group of turbines reported in that quarter.  With WPRS quarterly data available from operators, only operating turbines are used to calculate the capacity factor so that performance results are not skewed by non-operational capacity.  With significant re-powering and new capacity installation during the period of 1996 to 1999, changes to the capacity are only included in the capacity factor calculation during the quarter of installation.  Although new turbines are not likely to operate for the entire quarter in which they are installed, this method provided the most consistent method for calculating CF without randomly interpreting when new turbines are operational or nonoperational.

As shown in Figure 5.3, the resulting statewide annual capacity factor is holding strong in the 20% range.  Despite the turbulent restructuring and shakeout period throughout the 1996-1999 period, the 2% increase in capacity factor from 1995 and 1999 is a good indicator that overall efficiency has improved since 1995.  Whether this level of efficiency can be maintained or perhaps increased remains to be seen in the coming years as more advanced turbines continue replacing older models.  Examining the summarized data tables in Section 6 for the State and by individual resource areas, there is an overall improvement in the capacity factor in 1999.  The CF achieved by many California wind projects continues to exceed 30% during the high wind seasons (2nd and 3rd quarters).
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Figure 5.3.  Statewide capacity factors from 1985-1999.
5.2
Production and Capacity Trends

5.2.1
Statewide

In 1999, 65 MW of new or re-powered capacity was installed in California, a significant increase compared to the 1 MW in 1995.  Figure 5.4 depicts the trends in capacity from 1996-1999 by quarter.  Although facilities that “failed to file” were not included, the decreasing trend in capacity throughout 1997 contrast the steady increase from 1998 and 1999.  As shown in Figure 5.5, from 1996 to 1997, capacity declined noticeable (-164 MW) as well as number of turbines (-725 turbines), due to attrition of older turbines, cannibalization for parts and shutdown of facilities in 1997.    By the second half of 1998, nearly 201 MW of capacity were back on-line with most of the activity occurring in the Tehachapi wind resource area.  In Tehachapi alone, over 600 turbines were re-powered or brought back on-line in 1998.  Re-powering efforts with larger and more efficient turbines occurred throughout the late 1990s resulting in the positive net capacity change despite a steady drop in the total number of turbines. (Figure 5.5)

[image: image7.wmf]1,000

1,100

1,200

1,300

1,400

1,500

1,600

1

2

3

4

Time Period (Quarter)

Operating Capacity (MW)

Year 1996

Year 1997

Year 1998

Year 1999


Figure 5.4.  Statewide capacity from 1996-1999 by quarters.  Note: values do not account for  “failed to file” facilities.
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Figure 5.5.  Change in # of turbines and capacity in MW from 1996-1999.

Quarterly wind output trends from 1996-1999 are shown in Figure 5.6.  These trends were consistent with the typical California wind resource profiles: low winds at the beginning and end of the year and high winds during spring and summer when the warmer seasons create a natural draw of cool coastal air into hot inland valleys and deserts.  Data indicated that almost 70% percent of all annual output was produced in the second and third quarters of 1999 (Figure 5.7).  This figure corresponds well with California’s peak demand for electricity during summer the months.  Quarterly capacity factors were consistent with the previous California wind resource reports.  The statewide capacity factors for 1999 were 18%, 36%, 29%, and 12% respectively for the first, second, third and fourth quarters.

[image: image9.wmf]0

200

400

600

800

1000

1200

1400

1996

1997

1998

1999

Year

Wind Energy Production 

(Millions of kWh)

Quarter 1

Quarter 2

Quarter 3

Quarter 4

Figure 5.6.  Breakdown of statewide wind energy production by quarters. 
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Figure 5.7.  Statewide wind energy production per quarter 1999 (GWh or millions of kWh).
5.2.2
Resource Area

Although wind project operators from five different resources areas in California reported to WPRS, more than 10,000 of California’s wind turbines are located in three primary regions: Altamont Pass (east of San Francisco), Tehachapi (southeast of Bakersfield), and San Gorgonio (east of Los Angeles), as shown in Figure 5.8.  All five resource areas are narrow mountain passes leading into hot valley or desert regions.  These regions account of nearly 95% of all of California’s wind generation and approximately 11% of the world’s wind-generated electricity in 1999.
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Figure 5.8.  Number of turbines and the change in turbines by resource area in 1999.

In 1999, among the five regions identified, the Tehachapi area accounts for nearly 40% of all capacity, 34% in the Altamont, 20% in San Gorgonio, 1% in Pachecho and 5% Solano. (Figure 5.9a)  The quarterly production output trends for each region are compared in Figure 5.9b for 1999.  Figure 5.10 shows the change in number of turbines per resource area in 1999.  The annual capacity factors are compared for all regions are shown in Figure 5.11.  In general, all regions showed an increase in capacity factor from 1998 to 1999 with only San Gorgonio dropping slightly. 
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Figure 5.9.  a) Statewide capacity from 1996-1999
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Figure 5.9.  b) Electricity production by resource areas for 1999.
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Figure 5.10.  Changes in number of turbines per quarter in each resource area in 1999.
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Figure 5.11.  Capacity factor by resource areas from 1996-1999.

5.2.3
Turbine Size and Type

In the past, WPRS performance results tracked horizontal and vertical axis, utility-scale turbines.  By 1999, no vertical axis machines were reported in operation.  Nearly 100% of new and re-powered capacity comes from three bladed, upwind, horizontal axis turbines manufactured in Europe. Since the restructuring of the wind industry in California, the total number of turbines has declined compared to 1996 where the total number of turbines was reported at 13,404 (Figure 5.12).  At the end of 1999, there were only 11,368 turbines, a 15% decrease in the number of turbine.  
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Figure 5.12.  Total number of turbines in operation in 1996 to 1999.
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Figure 5.13.  Number of turbines by turbine size from 1996 to 1999.

Figure 5.13 summaries the various turbine sizes and numbers found in California from 1996 to 1999.  Smaller turbines were one of the earliest proponents, less than 100 kW stills dominate the California wind park landscape.  In 1999, turbines under 100 kW account for nearly 75% of the total number of turbines.  Larger, more advance turbines, however, are slowly replacing these smaller machines as evident in the 1999 figures.  Turbines less than 250kW have been declining, and turbines greater than 250kW gained by 17% over 1996 numbers.  

The decline in number of turbines fortunately does not translate to a decline in wind electricity production or efficiency.  From Figure 5.14 and Figure 5.15, the 17% gain in turbines larger than 250kW translates to nearly 70% increase in capacity from 156 MW to 264 MW  and 30% increase in production in 1999.  Throughout the shake out and test period for the newly installed turbines, efficiency (capacity factor) declined slightly  (Figure 5.16); however, the overall efficiency (capacity factor) rose by 2% from 1995 to 1999.  The point is that merely counting turbines does not give a good indicator of wind performance trends.  In fact, the decline in the total number of turbines is expected to continue as newer, more efficient and larger capacity turbines replace older, smaller capacity and less efficient turbines.  The result would be a steady increase in annual energy output at an increased but steady capacity factor.
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Figure 5.14.  Turbine capacity by turbine size for 1996 to 1999.

[image: image19.wmf]1326

460

961

405

533

68

30

675

1279

328

0

200

400

600

800

1000

1200

1400

1600

1-50kW

51-100kW

101-150kW

151-250kW

251-1000kW

Turbine Size

Electricity Production 

(Millions of kWh)

1996

1997

1998

1999


Figure 5.15.  Electricity production by turbine size from 1996 to 1999.
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Figure 5.16  Capacity factor compared to number of turbines by size for 1999.

5.2.4
Turbine Manufacturers

The seven largest wind turbine manufacturers are shown in Figure 5.17.  They account for over 88% of wind generation capacity in California in 1999.  Their generating capacity factors are shown in Figure 5.18, and performance by energy per rotor swept area (kWh/M2) is shown in Figure 5.19.
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Figure 5.17.  Operating capacity for 7 major turbine manufacturers from 1996-1999.
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Figure 5.18.  Capacity factor (%) for 7 major turbine manufacturers from 1996-1999.
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Figure 5.19.  Energy/rotor swept area for 7 major turbine manufacturers from 1996-1999.

5.2.5
Wind Project Operators

Results for seven major wind project operators are presented in the following figures.  In Figure 5.20, results show that within the 1996-1999 period, several of the larger operators restructured and consolidated.  Before 1997, the major operators included Kenetech, SeaWest, Zond, Flowind and Cannon.  By 1998, Zond was purchased by Enron Corporation, Green Ridge took over operations of the Kenetech, and Flowind facilities and FPL Energy took over Cannon and Cameron Ridge operations.  From Figure 5.21, capacity factors for these operators are comparable.  Performance in terms of rotor swept area is presented in Figure 5.22 with FPL Energy facilities showing the largest potential.
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Figure 5.20.  Operating capacity (MW) for top 7 wind facility operators from 1996-1999.
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Figure 5.21.  Capacity factors for top 7 wind facility operators from 1996-1999.
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Figure 5.22.  Energy/rotor swept area (KWh/M2) for top seven wind facility operators from 1996-1999.

5.2.6
Foreign and Domestic 

Figure 5.23 compare domestic and foreign turbine market in 1985 and in 1999.  Domestic turbines accounted for 67% of the total installed capacity in 1985 and over 50% of new installations (see table 5.1).  With nearly all U.S. wind turbine manufacturers out of business by the early 1990s, only 35% of U.S. manufactured turbines installed in the mid-1980s to early 1990s remain in operation, with 86% of new or re-powering turbines coming from foreign manufacturers.  Table 5.1 summarizes the results from 1985-1999, based on percentage of total capacity and percentage capacity change based on added capacity.
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Figure 5.23.  Comparison of capacity by turbine origin between 1985 and 1999.

Table 5.1  Comparison of domestic and foreign capacity and % change from 1985-1999.

Year
Domestic Capacity (%)
Foreign Capacity (%)

1985
67
33

1986
55
45

1987
56
44

1988
58
42

1989
52
48

1990
53
47

1991
46
54

1992
47
53

1993
45
55

1994
46
54

1995
43
57

1996
45
55

1997
47
57

1998
38
62

1999
35
65

CHAPTER 6.
SUMMARY TABLES

Summary tables on the following pages include data for all wind projects submitting 1999 quarterly reports to the Commission as part of the WPRS program. Summary tables are extracted from project operator quarterly reports compiled in Section 7 for 1999.  Projects which “failed to file” for this period are also summarized.  Data include information about specific resource areas, turbine sizes, turbine types, turbine manufacturers, turbine operators, and turbine origins.  The tables are listed in the following order from 1999 to 1996.

· Statewide and Resource Area Summary

· Turbine Size Summary

· Turbine Manufacturer Summary

· Wind Operator Summary

Although the staff has been continuously working with facilities to standardize reporting formats, some operators still have not complied with standard formats.  Reports are still filed which combined totals for multiple wind facilities making it difficult to track individual facilities.  In addition, some operators have failed to file reports resulting in missing data.  These result in discrepancies with utility reported totals.  

Note that the cumulative turbine capacity reported includes new and re-powered turbines beginning the quarter they came on line.  Because new turbine capacity did not represented a significant percentage of cumulative capacities, the impact on annualized totals was considered minimal.

FACILITIES THAT FAIL TO FILE

(Data listed are from utility summary reports)
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YEAR: 1998
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QFID
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YEAR: 1996
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Note:  Capacity and production numbers for facilities that failed to file in the reporting timeframe are given above.  Data is obtained from utility reports and are not included in WPRS summary data tables in the sections following.  To estimate statewide capacity and production numbers, the failed to file facility numbers (capacity or production) will need to be added to the summary data.

1999 STATEWIDE DATA SUMMARY TABLE
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1998 STATEWIDE DATA SUMMARY TABLE
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1997 STATEWIDE DATA SUMMARY TABLE
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1996 STATEWIDE DATA SUMMARY TABLE
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Altamont

1st Quarter

547

0

93,018,828

8%

69

5,054

0

2nd Quarter

547

0

291,190,929

24%

217

5,054

0

3th Quarter

548

2

338,435,263

28%

252

5,080

26

4th Quarter

547

-2

94,765,138

8%

71

5,037

-43

1996 Totals

548

0

817,410,158

17%

609

5,037

-43

San Gorgonio

1st Quarter

310

0

187,499,585

28%

220

3,010

0

2nd Quarter

310

0

363,207,609

53%

426

3,010

0

3th Quarter

310

0

203,268,410

30%

238

3,010

0

4th Quarter

307

-3

103,212,753

15%

123

2,926

-84

1996 Totals

307

-3

857,188,356

32%

1,007

2,978

-84

Tehachapi

1st Quarter

623

0

280,285,634

21%

180

4,698

0

2nd Quarter

621

74

549,606,752

40%

356

4,667

-31

3th Quarter

621

0

319,977,472

24%

207

4,664

-3

4th Quarter

620

0

274,517,880

20%

177

4,657

-7

1996 Totals

620

74

1,424,387,738

26%

920

4,657

-7

Pachecho

1st Quarter

16

0

2,283,184

6%

43

167

0

2nd Quarter

16

0

7,028,524

20%

132

167

0

3th Quarter

16

0

8,993,730

25%

169

167

0

4th Quarter

16

0

3,585,562

10%

68

167

0

1996 Totals

16

0

21,891,000

15%

412

167

0

Solano

1st Quarter

65

0

10,276,728

7%

63

617

0

2nd Quarter

65

0

26,704,968

19%

164

617

0

3th Quarter

65

0

43,061,448

30%

265

617

0

4th Quarter

65

0

11,952,408

8%

73

617

0

1996 Totals

65

0

91,995,552

16%

565

617

0


1999 TURBINE DATA SUMMARY TABLE

[image: image34.wmf]Data Category

Net 

Capacity 

(MW)

New 

Capacity 

(MW)

Output           

(kWh)

Actual 

Capacity 

Factor 

(%)

kWh/Square 

Meter

Number of 

Turbines

Change 

in 

Turbines

TURBINE SIZE

1-50 kW

1st Quarter

20.00

     

 

0

5,830,314.00

        

 

13%

84.0

537

0

2nd Quarter

19.73

     

 

-0.27

11,816,223.00

      

 

27%

173.0

529

-8

3th Quarter

19.98

     

 

0.25

9,249,454.00

        

 

21%

133.4

534

5

4th Quarter

19.98

     

 

0

3,150,548.00

        

 

7%

45.4

534

0

1999 Totals

19.98

     

 

-0.02

30,046,539.00

      

 

17%

435.7

534

-3

51-100 kW

1st Quarter

704.36

   

 

0

192,170,134.20

    

 

12%

104.51

8017

0

2nd Quarter

690.07

   

 

-14.29

521,160,769.40

    

 

34%

289.97

7811

-206

3th Quarter

694.57

   

 

4.5

439,904,394.50

    

 

29%

243.05

7880

69

4th Quarter

694.57

   

 

0

125,771,257.00

    

 

8%

69.49

7880

0

1999 Totals

694.57

   

 

-9.79

1,279,006,555.10

 

 

21%

706.63

7880

-137

101-150 kW

1st Quarter

160.25

   

 

0

61,977,156.60

      

 

18%

153.43

1334

0

2nd Quarter

161.00

   

 

0.75

118,333,397.40

    

 

34%

291.51

1341

7

3th Quarter

153.83

   

 

-7.17

106,376,467.30

    

 

32%

274.73

1275

-66

4th Quarter

153.02

   

 

-0.81

41,059,679.90

      

 

12%

106.28

1271

-4

1999 Totals

153.02

   

 

-7.23

327,746,701.20

    

 

24%

848.37

1271

-63

151-250 kW

1st Quarter

267.92

   

 

0

167,806,439.20

    

 

29%

279.17

1129

0

2nd Quarter

267.92

   

 

0

247,051,316.40

    

 

42%

411.01

1129

0

3th Quarter

274.81

   

 

6.89

156,560,649.00

    

 

26%

255.82

1159

30

4th Quarter

274.56

   

 

-0.25

103,759,623.00

    

 

17%

169.63

1158

-1

1999 Totals

274.56

   

 

6.64

675,178,027.60

    

 

28%

1115.63

1158

29

251-1000 kW

1st Quarter

188.45

   

 

0

98,212,225.00

      

 

24%

277.10

         

 

392

0

2nd Quarter

223.95

   

 

35.5

178,960,402.60

    

 

36%

407.40

         

 

463

71

3th Quarter

263.66

   

 

39.71

168,155,869.70

    

 

29%

297.13

         

 

525

62

4th Quarter

263.66

   

 

0

87,155,096.10

      

 

15%

154.00

         

 

525

0

1999 Totals

263.66

   

 

75.21

532,483,593.40

    

 

23%

940.91

         

 

525

133


1998 TURBINE DATA SUMMARY TABLE

[image: image35.wmf]Data Category

Net 

Capacity 

(MW)

New 

Capacity 

(MW)

Output             

(kWh)

Actual 

Capacity 

Factor 

(%)

kWh/Square 

Meter

Number of 

Turbines

Change 

in 

Turbines

TURBINE SIZE

1-50 kW

1st Quarter

38.00

         

 

0

15,414,143.60

      

 

19%

100.9

1015

0

2nd Quarter

38.00

         

 

0

35,648,541.00

      

 

43%

233.3

1015

0

3th Quarter

38.00

         

 

0

22,131,588.00

      

 

27%

144.9

1015

0

4th Quarter

38.00

         

 

0

11,332,768.00

      

 

14%

74.2

1015

0

1998 Totals

38.00

         

 

0

84,527,040.60

      

 

25%

553.3

1015

0

51-100 kW

1st Quarter

711.40

       

 

0

162,533,343.20

    

 

10%

85.9

8133

0

2nd Quarter

710.80

       

 

-0.6

470,504,756.00

    

 

30%

249.1

8124

-9

3th Quarter

709.40

       

 

-1.4

415,004,057.00

    

 

27%

220.3

8101

-23

4th Quarter

709.40

       

 

0

209,849,855.00

    

 

14%

106.7

8101

0

1998 Totals

709.40

       

 

-2

1,325,663,993.40

 

 

21%

589.4

8101

-32

101-150 kW

1st Quarter

201.60

       

 

0

61,541,055.60

      

 

14%

120.6

1692

0

2nd Quarter

201.40

       

 

-0.2

224,267,513.00

    

 

51%

439.8

1691

-1

3th Quarter

200.90

       

 

-0.5

140,244,177.00

    

 

32%

275.5

1686

-5

4th Quarter

200.90

       

 

0

100,928,749.00

    

 

23%

173.5

1686

0

1998 Totals

200.90

       

 

-0.7

526,981,494.60

    

 

30%

726

1964

-6

151-250 kW

1st Quarter

163.00

       

 

0

84,420,654.00

      

 

24%

228.4

743

0

2nd Quarter

163.00

       

 

0

117,752,946.00

    

 

33%

319

743

0

3th Quarter

304.20

       

 

141.2

379,535,768.00

    

 

57%

567.2

1307

564

4th Quarter

304.20

       

 

0

399,945,191.00

    

 

60%

595.9

1307

0

1998 Totals

304.20

       

 

141.2

981,654,559.00

    

 

37%

1462.7

1056

0

251-750 kW

1st Quarter

133.70

       

 

0

55,616,427.00

      

 

19%

180.4

351

0

2nd Quarter

133.70

       

 

0

113,245,238.30

    

 

39%

367.4

351

0

3th Quarter

153.80

       

 

20.1

140,203,864.00

    

 

42%

429.5

384

33

4th Quarter

195.80

       

 

42

198,669,085.00

    

 

46%

490.3

444

60

1998 Totals

195.80

       

 

62.1

507,734,614.30

    

 

30%

1252.9

444

93


1997 TURBINE DATA SUMMARY TABLE

[image: image36.wmf]Data Category

Net 

Capacity 

(MW)

New 

Capacity 

(MW)

Output           

(kWh)

Actual 

Capacity 

Factor 

(%)

kWh/Square 

Meter

Number of 

Turbines

Change 

in 

Turbines

TURBINE SIZE

1-50 kW

1st Quarter

29.00

         

 

0

7,197,579.50

        

 

11%

71.8

776

0

2nd Quarter

29.00

         

 

0

22,105,948.90

      

 

35%

220.7

776

0

3th Quarter

29.00

         

 

0

19,606,204.90

      

 

31%

195.7

776

0

4th Quarter

29.00

         

 

0

7,158,297.30

        

 

11%

71.5

776

0

1997 Totals

29.00

         

 

0

56,068,030.60

      

 

22%

559.8

776

0

51-100 kW

1st Quarter

726.50

       

 

0

190,581,345.30

    

 

12%

98.2

8409

0

2nd Quarter

726.20

       

 

-0.3

533,795,565.90

    

 

34%

275

8405

-4

3th Quarter

725.70

       

 

-0.5

411,947,783.40

    

 

26%

212.5

8397

-8

4th Quarter

725.70

       

 

0

147,334,916.80

    

 

9%

75.9

8397

0

1997 Totals

725.70

       

 

-0.8

1,325,663,993.40

 

 

21%

662

8397

-12

101-150 kW

1st Quarter

238.30

       

 

0

79,856,417.00

      

 

15%

136.7

1964

0

2nd Quarter

238.30

       

 

0

192,167,889.00

    

 

37%

329

1964

0

3th Quarter

238.30

       

 

0

121,258,330.00

    

 

23%

207.6

1964

0

4th Quarter

238.30

       

 

0

59,354,023.60

      

 

11%

101.6

1964

0

1997 Totals

238.30

       

 

0

452,636,659.60

    

 

22%

774.9

1964

0

151-250 kW

1st Quarter

403.80

       

 

0

177,075,705.00

    

 

20%

192

1772

-2

2nd Quarter

385.00

       

 

-18.8

326,877,733.00

    

 

39%

373.8

1657

-115

3th Quarter

232.40

       

 

-152.6

76,568,203.00

      

 

15%

156.8

1055

-602

4th Quarter

232.60

       

 

0.2

80,598,236.00

      

 

16%

163.8

1056

1

1997 Totals

232.60

       

 

-171.2

661,119,877.00

    

 

32%

1343.4

1056

-718

251-750 kW

1st Quarter

121.30

       

 

-34

42,610,177.00

      

 

16%

153.3

333

-15

2nd Quarter

125.30

       

 

4

106,187,910.00

    

 

39%

368.6

340

7

3th Quarter

128.80

       

 

3.5

84,996,339.00

      

 

30%

285.5

346

6

4th Quarter

128.80

       

 

0

40,213,899.00

      

 

14%

135

346

0

1997 Totals

128.80

       

 

-26.5

274,008,325.00

    

 

24%

920.3

346

-2


1996 TURBINE DATA SUMMARY TABLE

[image: image37.wmf]Data Category

Net Capacity 

(MW)

New 

Capacity 

(MW)

Output             

(kWh)

Actual 

Capacity 

Factor 

(%)

kWh/Square 

Meter

Number of 

Turbines

Change 

in 

Turbines

TURBINE SIZE

1-50 kW

1st Quarter

34

0

12,543,475

17%

105

905

0

2nd Quarter

34

0

27,086,958

36%

227

905

0

3th Quarter

34

0

18,862,761

25%

158

904

-1

4th Quarter

29

-5

9,254,486

15%

92

776

-128

1996 Totals

29

-6

67,747,680

27%

675

776

-129

51-100 kW

1st Quarter

729

0

219,784,766

14%

112

8,455

0

2nd Quarter

727

-2

497,624,420

31%

255

8,424

-31

3th Quarter

729

2

414,412,603

26%

212

8,448

24

4th Quarter

729

0

186,870,204

12%

96

8,442

-6

1996 Totals

729

-1

1,325,663,993

21%

679

8,442

-13

101-150 kW

1st Quarter

238

0

77,242,751

15%

132

1,964

0

2nd Quarter

238

0

192,280,095

37%

329

1,964

0

3th Quarter

238

0

122,772,386

24%

210

1,964

0

4th Quarter

238

0

68,085,415

13%

117

1,964

0

1996 Totals

238

0

460,380,647

22%

788

1,964

0

151-250 kW

1st Quarter

404

0

189,223,105

21%

205

1,774

0

2nd Quarter

404

0

356,228,636

40%

386

1,774

0

3th Quarter

404

0

229,879,046

26%

249

1,774

0

4th Quarter

404

0

186,003,266

21%

202

1,774

0

1996 Totals

404

0

961,334,053

27%

1,034

1,774

0

251-750 kW

1st Quarter

156

0

74,569,862

22%

198

448

0

2nd Quarter

156

0

164,518,672

48%

437

448

0

3th Quarter

156

0

127,809,527

37%

340

448

0

4th Quarter

156

0

37,820,370

11%

101

448

0

1996 Totals

156

0

404,718,431

30%

1,076

448

0


1999 TURBINE MANUFACTURER DATA SUMMARY TABLE


[image: image38.wmf]Data Category

Net Capacity

(MW)

Change in

Capacity

(MW)

Output (kWh)

Actual

Capacity

Factor

(%)

kWh/Square

Meter

Number of

Turbines

Change

in # of

Turbines

Turbine Manufacturer

American M.A.N.  (Germany)

11.30

0

18,423,890.00

19%

529.29

283

0

Bonus Energy A/S  (Denmark)

79.30

-0.13

168,328,643.00

24%

777.96

808

-2

Carter Wind Systems  (USA)

1.45

0

1,002,303.00

8%

230.41

58

0

Danwin A/S  (Denmark)

12.17

0

28,747,041.00

27%

868.49

45

0

Delta  (Unknown)

0.75

0

1,027,867.00

16%

680.71

5

0

Energy Sciences, Inc (USA)

1.10

0.25

392,935.00

4%

84.65

22

5

Enertech  (USA)

5.76

-0.32

7,055,717.00

14%

349.99

144

-8

FloWind

 Corp.  (USA)

20.19

-1.82

10,296,885.00

6%

298.11

127

-12

James 

Howden and Company (Scotland)

0.99

0

-

0%

0.00

3

0

Kenetech 

Windpower Inc  (USA)

481.30

0

914,344,284.00

22%

775.69

4352

0

Moerup

 

Manfacturing

 Co.  (Denmark)

131.90

33.9

295,225,130.90

26%

753.86

1051

10

Nagasaki Shipyard and Machinery (Japan)

159.75

0

382,005,714.00

27%

1205.04

597

0

NEG 

Micon A/S  (Denmark)

56.00

0

118,402,911.50

24%

1957.72

80

0

Nordex Wind Turbines  (Germany)

4.00

0

8,689,483.00

25%

948.63

4

0

Nordtank Energy Group  (Denmark)

60.81

-9.79

116,106,002.00

22%

679.19

763

-136

Vanguard  (USA)

7.80

-0.39

3,734,383.00

5%

413.10

40

-2

Vestas Wind Systems A/S  (Denmark)

315.32

35.5

660,550,670.90

24%

812.41

2543

71

Wincon Energy Systems  (USA)

21.27

0

38,570,622.00

21%

601.29

199

0

Wind Energy Group  (England)

5.00

5

3,096,755.00

7%

315.35

20

20

Windane   (Denmark)

13.60

0

43,185,960.00

36%

1398.87

34

0

Windmatic  (Denmark)

16.02

2.53

25,274,219.00

18%

690.34

190

13


1998 TURBINE MANUFACTURER DATA SUMMARY TABLE


[image: image39.wmf]Data Category

Net Capacity

(MW)

Change in

Capacity

(MW)

Output (kWh)

Actual

Capacity

Factor

(%)

kWh/Square

Meter

Number of

Turbines

Change

in # of

Turbines

Turbine Manufacturer

American M.A.N. (Germany)

11.30

0

18,115,116.00

18%

520.41

283

0

AWT  (USA)

0.90

0

563,332.00

7%

348.38

3

0

Bonus Energy A/S  (Denmark)

79.40

0

157,784,407.00

23%

796.77

810

0

Cannon Energy Corp  (USA)

4.00

-0.2

540,749.00

2%

509.18

2

-1

Carter Wind Systems  (USA)

1.45

0

2,714,760.60

21%

624.08

58

0

Danwin A/S  (Denmark)

18.70

0

56,109,757.00

34%

783.73

136

0

Delta  (Unknown)

0.75

0

2,031,149.00

31%

1345.13

5

0

Energy Sciences, Inc (USA)

0.85

0

855,436.00

11%

238.48

17

0

Enertech  (USA)

13.60

0

26,465,976.00

22%

550.81

342

0

FloWind

 Corp.  (USA)

43.90

0

16,441,635.00

4%

243.29

227

0

James 

Howden and Company (Scotland)

29.30

0

230,182.30

0%

3.42

94

0

Kenetech 

Windpower Inc  (USA)

473.80

0

656,376,086.00

16%

565.06

4277

0

Moerup

 

Manfacturing

 Co.  (Denmark)

152.30

0

422,865,988.60

32%

983.23

1498

0

Nagasaki Shipyard and Machinery (Japan)

159.80

0

161,886,670.00

12%

510.67

597

0

NEG 

Micon A/S  (Denmark)

44.10

42

15,229,412.00

4%

319.76

63

60

Nordtank Energy Group  (Denmark)

123.90

-0.8

157,136,932.50

14%

464.82

969

-2

OAK   (USA)

16.90

0

32,972,729.00

22%

570.44

250

0

Vanguard  (USA)

8.20

0

6,512,400.00

9%

686.09

42

0

Vestas Wind Systems A/S  (Denmark)

292.40

-10

646,410,179.00

25%

857.29

2472

-13

Wincon Energy Systems  (USA)

21.30

0

35,489,200.70

19%

553.26

199

0

Windane   (Denmark)

13.6

0

48,014,770.00

40%

1555.29

34

0

Windmatic  (Denmark)

13.5

0

22259786

19%

643.18

177

0


1997 TURBINE MANUFACTURER DATA SUMMARY TABLE


[image: image40.wmf]Data Category

Net

Capacity

(MW)

Change in

Capacity

(MW)

Output (kWh)

Actual

Capacity

Factor

(%)

kWh/Square

Meter

Number of

Turbines

Change

in # of

Turbines

Turbine Manufacturer

American M.A.N.  (Germany)

11.30

0

20,143,699.00

20%

578.69

283

0

Bonus Energy A/S  (Denmark)

82.80

0

185,061,299.00

26%

837.80

826

0

Cannon Energy Corp  (USA)

6.00

0

1,635,270.00

3%

1026.53

3

0

Carter Wind Systems  (USA)

5.17

0

6,150,771.60

14%

558.91

108

0

Danwin A/S  (Denmark)

17.30

-18.7

40,139,350.00

26%

880.38

116

-117

Delta  (Unknown)

0.75

0

3,481,242.00

53%

2305.46

5

0

Energy Sciences, Inc (USA)

1.15

0

1,075,421.00

11%

231.67

22

0

Enertech  (USA)

14.40

0

28,875,773.00

23%

577.05

354

0

FloWind

 Corp.  (USA)

94.50

0

23,243,704.00

3%

155.56

511

0

James 

Howden and Company (Scotland)

28.30

0

33,646,512.00

14%

517.65

91

0

Kenetech 

Windpower Inc  (USA)

473.80

0

797,155,667.00

19%

686.25

4277

0

Moerup

 

Manfacturing

 Co.  (Denmark)

143.60

-152.3

578,057,862.40

46%

1432.07

1490

-627

Nordtank Energy Group  (Denmark)

81.70

0

166,227,315.30

23%

734.87

989

0

OAK   (USA)

18.30

-55

36,911,914.00

23%

591.41

273

-1

Storm Master (USA)

0.40

0

116,149.00

3%

102.79

10

0

Vanguard (USA)

8.20

8.2

1,496,148.00

2%

157.62

42

42

Vestas Wind Systems A/S  (Denmark)

291.00

-1.2

686,290,868.00

27%

906.34

2535

-12

Wincon Energy Systems  (USA)

21.30

0

33,782,569.30

18%

526.65

199

0

Wind Energy Group  (England)

6.00

0

10,945,439.00

21%

1114.61

20

0

Windane   (Denmark)

13.4

0

49,190,840.00

42%

1593.38

34

0

WindMaster   (USA)

37.3

0

5,053,200.00

2%

74.98

174

0

Windmatic  (Denmark)

13.5

0

18,811,490.00

16%

543.54

177

0


1996 TURBINE MANUFACTURER DATA SUMMARY TABLE
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American M.A.N.  (Germany)

11.30

0

21,854,939.00

22%

627.8531127

283

0

Bonus Energy A/S  (Denmark)

82.80

0

172,255,548.00

24%

752.8717384

838

0

Cannon Energy Corp  (USA)

1.00

0

1,447,865.00

17%

545.3352166

5

0

Carter Wind Systems  (USA)

7.17

0

11,116,149.60

18%

681.3453632

118

0

Danwin A/S  (Denmark)

36.00

0

98,646,679.00

31%

1047.783054

233

0

Delta  (Unknown)

0.75

0

3,481,242.00

53%

2305.458278

5

0

Energy Sciences, Inc (USA)

1.15

-0.6

1,099,800.00

11%

236.9237398

22

-13

Enertech  (USA)

14.40

-4.6

38,032,077.00

30%

757.472276

354

-115

FloWind

 Corp.  (USA)

94.50

-0.8

53,963,611.00

7%

361.1587024

511

-1

James 

Howden and Company (Scotland)

28.30

0

33,646,512.00

14%

517.654574

91

0

Kenetech 

Windpower Inc  (USA)

508.30

0

923,371,998.00

21%

732.8767977

4392

0

Moerup

 

Manfacturing

 Co.  (Denmark)

297.90

-0.6

758,614,663.50

29%

972.3011839

2147

-11

Nordtank Energy Group  (Denmark)

80.40

0

177,982,866.90

25%

801.0787109

969

0

OAK   (USA)

18.50

-2.1

40,128,295.00

25%

634.1557058

278

-34

Storm Master (USA)

0.40

0

273,648.00

8%

242.1663717

10

0

Vestas Wind Systems A/S  (Denmark)

292.90

-0.4

727,486,236.00

28%

955.8953197

2554

-6

Wincon Energy Systems  (USA)

21.30

0

36,625,325.00

20%

570.968182

199

0

Wind Energy Group  (England)

6.00

0

44,717,899.00

85%

4553.757536

20

0

Windane   (Denmark)

13.60

0

49,190,840.00

41%

1593.380409

34

0

WindMaster   (USA)

37.3

0

4,018,476.00

1%

59.62838319

174

0

Windmatic  (Denmark)

13.4

2.4

17743978

15%

514.9764772

177

38


1999 OPERATOR SUMMARY TABLE
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PROJECT OPERATOR

AB Energy

6.97

0

20,279,611.00

33%

1141.7

31

0

Calwind

 

Rosources

, Inc.

22.82

0

42,857,504.00

21%

607.5

351

0

Coram

11.32

0

18,423,890.00

19%

529.3

283

0

EUI Management

19.58

-0.13

37,221,576.00

22%

754.1

163

-2

FPL Corp.

301.82

19.94

689,618,314.80

26%

1163.0

1157

-117

GreenRidge

497.65

3.18

870,412,726.00

20%

710.8

4660

8

International Turbine Research

16.40

0

26,629,516.00

19%

501.0

167

0

Northwind

13.08

0

16,694,119.00

15%

421.0

189

0

San 

Gorgonio

 Farms, Inc.

33.07

0

108,636,462.00

38%

1284.1

227

0

SeaWest Energy Group

141.79

41.79

235,167,249.00

19%

581.9

1092

70

Southern California Sunbelt

11.02

0

17,415,946.00

18%

605.6

139

0

Westwind Association

16.21

0

33,618,023.00

24%

745.6

172

0

WindPower Partners 1993 LP

53.50

0

140,201,186.00

30%

1214.1

190

0

Wintec

9.84

0

22,416,583.00

26%

741.6

187

0

Zond & Enron

250.76

0

564,868,710.50

26%

866.2

2360

0


1998 OPERATOR SUMMARY TABLE
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PROJECT OPERATOR

AB Energy Inc.

6.90

0

20,790,047.00

34%

1170.4

31

0

Calwind

 Resources, Inc.

22.80

0

41,277,244.00

21%

585.0

351

0

Cannon Energy Group

72.20

-0.4

103,357,060.00

16%

545.1

663

-3

Coram Energy Group

11.30

0

18,115,116.00

18%

520.4

283

0

EUI Management

15.70

0

39,371,846.00

29%

970.7

161

0

FPL Corp.

274

42

246,008,102.00

10%

447.0

1298

60

Green Ridge

517.30

0

616,512,169.00

14%

493.4

4743

0

International Turbine Research

19.80

0

24,905,312.70

14%

408.0

167

0

Northwind

13.10

0

14,166,531.30

12%

357.3

189

0

San 

Gorgonio Farms

33.00

0

115,321,166.00

40%

1350.3

231

0

SeaWest Energy Group

152.60

0

490,645,942.00

37%

1061.4

1807

0

Southern California Sunbelt

11.00

0

18,847,986.00

20%

655.4

139

0

Westwind Association

16.20

0

34,552,836.00

24%

766.3

172

0

Wind Power Partners 1993 LP

46.00

0

120,970,769.00

30%

1230.3

115

0

Wintec

, Ltd.

9.60

0

25,919,740.40

31%

857.5

187

0

Zond

 Systems, Inc.

250.70

-0.87

558,822,165.00

25%

856.9

2360

-13


1997 OPERATOR SUMMARY TABLE
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PROJECT OPERATOR

AB Energy Inc.

69.70

0

21,396,300.0

3.5%

1204.543151

31

0

Calwind

 Resources, Inc.

22.80

0

38,981,312.00

19.5%

893.7183208

351

0

Cannon Energy Corp.

72.60

-0.2

180,056,193.0

28.3%

934.6673778

666

-1

Coram Energy Group, Ltd.

11.30

0

20,143,699.0

20.3%

578.6922635

283

0

Difko Administrations

24.60

0

51,877,492.00

24.1%

761.6833605

244

0

EUI Management 

PH

 Inc.

15.70

0

33,293,181

24.2%

820.8377959

161

0

Flo Wind Corporation

138.90

0

125,157,215.0

10.3%

470.5724561

861

0

Howden Wind Park

28.20

0

33,646,512.00

13.6%

517.654574

91

0

International Turbine Research

16.40

0

24,095,219

16.8%

453.3266669

167

0

Kenetech

 

Windpower

, Inc.

433.90

0

693,569,120.0

18.2%

646.0742627

4,183

0

Northwind Energy, Inc.

12.00

0

16,861,943.8

16.0%

451.0229444

186

0

San 

Gorgonio Farms, Inc.

24.50

0

113,974,054.0

53.1%

1327.920097

233

0

SeaWest Energy Group, Inc.

158.60

-162.6

584,387,715.0

42.1%

1304.818698

1,810

-702

Southern California Sunbelt

11.00

0

14,481,113.00

15.0%

503.5665279

139

0

Westwind Association

16.20

0

29,393,208.0

20.7%

651.88

172

0

WindDriven LLC

37.30

0

5,053,200.00

1.5%

74.98219373

174

0

WindLand Inc.

17.20

0

30,453,701.0

20.2%

738.3753594

141

0

Windpower Partners

46.00

0

114,531,986.0

28.4%

1164.830775

115

0

Wintec Energy, Ltd.

7.90

0

19,269,565.8

27.8%

795.41

81

0

Zond Systems, Inc.

251.70

-1.2

576,869,774.0

26.2%

880.9176042

2,374

-12


1996 OPERATOR SUMMARY TABLE
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PROJECT OPERATOR

AB Energy Inc.

6.98

0

22,368,940.00

37%

1728.311659

31

0

Calwind

 Resources, Inc.

7.41

0

22,166,744.00

34%

967.3886707

134

0

Cannon Energy Group

73.29

0

152,372,753.00

24%

784.7954892

669

0

Coram Energy Group

11.32

0

21,854,939.00

22%

627.8531127

283

0

Difwind Farms

24.68

0

56,693,000.00

26%

832.3863219

244

0

EUI Management

15.71

0

33,293,181.00

24%

820.8377959

161

0

Flowind

138.90

0

141,493,437.00

12%

632.3108509

518

0

Howden Wind Park

28.29

0

33,646,512.00

14%

517.654574

91

0

International Turbine Research

16.41

0

21,891,000.00

15%

411.8565623

167

0

Kenetech

483.34

0

854,554,443.00

20%

698.5289264

4527

0

Northwind

12.09

0

11,736,104.00

11%

313.9170813

186

0

San 

Gorgonio Farms

24.59

0

113,974,054.00

53%

1327.920097

233

0

SeaWest Energy Group

321.43

-5.6

839,209,185.00

30%

977.997266

2516

-136

Southern California Sunbelt

10.90

0

15,983,170.00

17%

558.7759012

139

0

Westwind Association

16.21

0

34,398,449.00

24%

762.8842094

172

0

Wind Power Partners 1993 LP

46.00

0

137,700,170.00

34%

1400.459395

115

0

WindDriven LLC

37.30

0

4,018,476.00

1%

59.62838319

174

0

WindLand

 Inc.

17.2

0

37,090,390.00

25%

899.287415

141

0

Wintec

, Ltd.

9.84

0

25,365,141.00

29%

839.1828558

187

0

Zond

 Systems, Inc.

253.44

-0.4

632,992,830.00

29%

960.9816242

2393

-6


CHAPTER 7.
OPERATOR DATA

7.1
List of Wind Project Facilities
The following list includes the names and addresses of California wind projects reporting 1999 performance data to the WPRS program.  The listed is ordered by qualifying facility numbers assigned by the utilities (Southern California Edison – SCE or Pacific Gas and Electric – PG&E).  

1999 WIND PROJECT FACILITIES LISTING

[image: image46.png]QFID Project Name Contact Street | ContactCity |State| Zip
6004 SCE _ Gabazon Power Partners, LLC Tehachani __P.0_Box 1910 Tehachapt cA 8350l
6006 SCE  Mogul Energy Corn Tehachapi P O Box1331 Tehachapi cA | 93561
6007 SCE  Zond Systemes, Inc North Palm Springs P. 0. Box 1910 Tehachapi cA | 93581
6008 SCE  San Gorgonio Farms, Inc Whitewater | 71515 Hawthome Boulevard, Sute 1059 Torrance cA  as03
6011 SCE windiand, Inc Mojave 10901 Cameron Canyon Road Mojave cA | 93501
6012 SCE Windsong Energy,Inc Tehachapi .0, Box1388 Tehachapi cA | 93581
6018 SCE  Oak Creek TrustZepfyr Park Project Mojave 4225 Bxerutive Souare LaJolla oA ea031
6024 SCE _ Cannon Energy Corporation Mojave 10315 Oak Creek Road Mojave cA | 93501
6028 SCE | CTV Management Group Tehachapi 14361 Ballou Circle Westrminster oA a2683
6030 SCE | LGAE Power, Inc CostaMesa 675 Anton Boulevard, Suite 250 Gosta Mesa cA  a626
6031 SCE |EUI Management Ph, Inc. Wiest Conshohocken 100 Four Falls Corporate Center, Suite 215 West Conshohocken | PA | 13426-2960
6035 SCE | LGAE Power, Inc. CostaMesa 675 Anton Boulevard, Suite 250 Costa Mesa oA a026
6037 SCE  Tehachapi Power Purchase Trust Mojave 1455 Frazee R, Sute 900 San Diego ca | anog
6038 SCE  Zond Systems, Inc Tehachapi .0 Box1910 Tehachapi cA | 93581
6040 SCE  Zond Systems, Inc Tehachapi .. Box1910 Tehachapi cA | 93561
6041 SCE  Zond Systems, Inc Tehachapi .. Box1910 Tehachapi cA | 93561
6042 SCE  Zond Systems, Inc Tehachapi .. Box1910 Tehachapi cA | 93561
6043 SCE  Zond Systems, Inc Tehachapi .. Box1910 Tehachapi cA | 93561
6044 SCE  Zond Systems, Inc Tehachapi .. Box1910 Tehachapi cA | 93581
6051 SCE  Phoenix Energy Lirited North Palm Springs 1455 Frazee Rd. Suite 900 San Diego ca | anog
6052 SCENAWP In. SanDiego 1455 Frazee Road, 3t Floor San Diego CA | 92108-4304
6053 SCE | FORAS Eneray, Inc. North Paim Springs 63-685 19th Avenue North Paim Springs | CA | 92250
6055 SCE | CTV Managerment Group Tehachapi 14361 Ballou Circle Westrminster cA 2683
6056 SCE | Southern Calfornia Sunbelt Developers Desert Hot Springs 3230 . Impertal Highway, Sutte 200 Brea cA a2t
6057 SCE c/o ESI Eneroy, Inc Mojave 10315 Oak Creek Road Mojave cA | 93501
6058 SCE  San Gorgonio Westwinds Il LLC North Palm Springs 1455 Frazee Road, Ninth Floor 5an Diego CA 92108-4304
6080 SCE  Catwind Resources, Inc Tehachapi 2659 Townsgate Road. Sute 122 Westiake Village cA | 9361
6061 SCE Windridge, Inc Tehachapi .0, Box 1388 Tehachapi cA | 93561
6082 SCE  Energy Dev. & Construction North Pairm Springs | 71515 Hawthome Bivd. Sute 1059 Torrance cA  as03
6083 SCE c/o ESI Eneroy, Inc Mojave 10315 Oak Creek Road Mojave cA | 93501
6084 SCE an Gorgonio Farms, Inc Whitewater | 71515 Hawthome Boulevard, Sute 1059 Torrance ca  as03
6085 SCE ESI Energy, Inc Juno Beach 700 Universe Boulevard Juno Beach FL  33408-2683
6086 SCE ESI Energy, Inc Juno Beach 700 Universe Boulevard Juno Beach FL  33408-2683
6087 SCE ESI Energy, Inc Juno Beach 700 Universe Boulevard Juno Beach FL  33408-2683
6087 SCENAWP Inc. North Palm Springs 1455 Frazee Road, @th Fioor San Diego CA | 92108-4304
6088 SCE | FORAS Eneray, Inc. North Palm Springs 63-685 19th Avenue North Paim Springs | CA | 92250
6088 SCE | CTV Management Group Tehachapi 14361 Ballou Circle Westrminster cA 2683
6020 SCE | FORAS Eneroy, Inc North Palm Springs 63-685 19th Avenue North Paim Springs | CA | 92250
6091 SCE c/o ESI Eneroy, Inc Mojave 10315 Oak Creek Road Mojave cA | 93501
6082 SCE _ Cannon Energy Corporation Mojave 10315 Oak Creek Road Mojave cA | 93501
6004 SCE | SeaWestindustries, Inc North Palm Springs 1455 Frazee Roa., 8th Floor 5an Diego CA 92108-4304
6025 SCE _ Duteh Energy Corporation San Gorgonio Pass | 2659 Townsgate Road, Sulte 101 Westiake Village cA | 3361
6026 SCEEnxco N.Paim Springs | 63-665 19th Avenue N.Paim Springs ca | 9158
6087 SCE windiand, Inc Mojave 10901 Cameron Canyon Road Mojave cA | 93501
e0e8 SCE | LGAE Power, Inc CostaMesa 675 Anton Boulevard, Suite 250 Costa Mesa oA a626
6102 SCE _Victory Garden Phase IV Partner- 6102 Tehachapi 700 Universe Boulevard Juno Beach FL  33408-2683
6103 SCE _Victory Garden Phase IV Partner- 6103 Tehachapi 700 Universe Boulevard Juno Beach FL  33408-2683
6104 SCE Victory Garden Phase IV Partner- 6104 Tehachapi 700 Universe Boulevard Juno Beach FL  33408-2683
6105 SCE  Zond Systems, Inc Tehachapi .0 Box1910 Tehachapi cA | 93561
6108 SCE  Zond Systems, Inc Tehachapi .. Box1910 Tehachapi cA | 93561
6107 SCE  Zond Systems, Inc Tehachapi .. Box1910 Tehachapi cA | 93561
6108 SCE  Zond Systems, Inc Tehachapi .. Box1910 Tehachapi cA | 93561
6111 SCE  Zond Systems, Inc Tehachapi .. Box1910 Tehachapi cA | 93561
6112 SCE  Zond Systems, Inc Desert Hot Springs P 0. Box 1910 Tehachapi cA | 93561
6113 SCE  Desertiing Il PPC Trust Mojave 10315 Oak Creek Road Mojave cA | 93501
6114 SCE  DesertWing Il PPC Trust Mojave 10315 Oak Creek Road Mojave cA | 93501
6118 SCE | LGAE Power, Inc. North Paim Springs 575 Anton Boulevard, Suite 250 Costa Mesa cA  a626
6128 SCE John . Horton Newbery Springs 47716 Fainview Newberr Springs | CA | 92365
6138 SCE |3 &LRanch Frazier Park 2500 Johnson Road Frazier Park cA e
6138 SCE _ Antelope Valley Calif. Poppy Reserve Lancaster 43773 15th Street West Lancaster oA emsa
6213 SCE winte Energy, Lty Paim Springs 125 € Tahauiz Canyon Way, Sute 201 Palm Springs ca | 9162
6234 SCE  Oak Creek Eneray Systems Inc. Mojave 1455 Frazee Road, #900 San Diego ca | anog
6236 SCE  Catwind Resourtes, Inc. Tehachapi 2659 Townsgate Road. Sute 122 Westiake Village cA | 3361
01WO04 | PGEE AtamontInfrastiucture Company Liermore 6185 Industial Way Livermore oA ausa0
O01WO1E | PGEE AtamontInfrastiucture Company Liermore 6185 Industial Way Livermore oA ausan
01W035 | PGEE AtamontInfrastiucture Company Liermore 6185 Industial Way Livermore oA ausan
01W144 | PGEE Atamontinfrastiucture Company Liermore 6185 Industial Way Livermore oA ausan
O1WI4BA | PGEE Atamont Infiastructure Company Liermore 6185 Industial Way Livermore oA ausan
O01WI4BB | PGEE Atamont Infiastructure Company Liermore 6185 Industial Way Livermore oA ausan
OIWI4BC | PGEE AtamontInfrastiucture Company Liermore 6185 Industial Way Livermore oA ausan
OIWI4ED | PGEE AtamontInfrastiucture Company Liermore 6185 Industial Way Livermore oA ausan
0BWI4BA | PGEE Atamont Infiastructure Company Liermore 6185 Industial Way Livermore oA ausan
0BW14EB | PGEE Atamont Infiastructure Company Liermore 6185 Industial Way Livermore oA ausan
0BWI4EC | PGEE AtamontInfrastiucture Company Liermore 6185 Industial Way Livermore oA ausan
0BWI4ED | PGEE AtamontInfrastiucture Company Liermore 6185 Industial Way Livermore oA ausan
08W148 | PGEE AtamontInfrastiucture Company Liermore 6185 Industial Way Livermore oA ausan
1BA011 | PGEE AtamontInfrastiucture Company Liermore 6185 Industial Way Livermore oA asen
1BA008 | PGEE AamontMidway, LTD, Tracy 1455 Frazee R, Sute 900 5an Diego ca | anog
OIWOT1 | PGEE Aftech Tracy 1455 Frazee R, Sute 900 San Diego ca | anog
1WO0BH | PGSE DyerRoa Tracy 1455 Frazee R, Sute 900 San Diego ca | anog
01WO07 | PGRE ESI Project or CWES Project Tracy 1455 Frazee R, Suite 900 San Diego ca | anog
Flowind | (Dyer Road)-Flowind Partners1, Flowind
01W008, 1BW010 | PGSE Partners 2 Tracy One Califoria Street, 4th Floor San Francisco oA ettt
16014,16WD15, Flowing Il Eworthy)--Flowind 3-4 Flowind 4-4,
1BWO1,16WD17 | PGEE | Flowinds-4, And Flowing 6-4 Tracy One Califoria Street, 4th Floor San Francisco oA a1
298105 | PGEE International Turbine Research, Inc Hollister P 0 Box 86 Hollster oA es02e
01W095 | PGEE  Northwind Vaguero-Souza Windpark Paim Springs 125 € Tahauiz Canyon Way, Sute 201 Palm Springs ca | 9162
18A028 | PGEE Patterson Pass Wind Farm Tracy Four Embarcadero Center, Suite 4000 San Francisco cA 94111-4106
O1WO05 | PGBE 'SWEG (Seawest Eneray Group) Trary 1455 Frazee Rl Sute 900 5an Diego ca | anog
01WO15 | PGEE Tawest1! Tracy 1455 Frazee R, Sute 900 San Diego ca | anog
01W034 | PGBE Tres Vagueros Windfarms, LLC North Paim Springs P 0 Box 1043 North Paim Springs | CA | 92250
01WO12 | PGEE Venture Winds Tracy 1455 Frazee R, Sute 900 5an Diego ca | anog
O01WO14 | PGEE Viking 83 Tracy 1455 Frazee R, Sute 900 5an Diego ca | anog
01WO01 | PGEE ‘Winddrven, Inc Byron PO Box 645 7601 Byron Hotsprings Rt Byron CA | 94514-0645
DIWD17 | PGEE | Zond Windsystem Parners LTD Series 85-C Livermore PO Box 1910 Tehachapi cA | 358l




1999 WIND PROJECT FACILITIES LISTING (Con’t)

[image: image47.png]QFID Project Name Contact Street | ContactCity |State| Zip
6004 SCE _ Gabazon Power Partners, LLC Tehachani __P.0_Box 1910 Tehachapt cA 8350l
6006 SCE  Mogul Energy Corn Tehachapi P O Box1331 Tehachapi cA | 93561
6007 SCE  Zond Systemes, Inc North Palm Springs P. 0. Box 1910 Tehachapi cA | 93581
6008 SCE  San Gorgonio Farms, Inc Whitewater | 71515 Hawthome Boulevard, Sute 1059 Torrance cA  as03
6011 SCE windiand, Inc Mojave 10901 Cameron Canyon Road Mojave cA | 93501
6012 SCE Windsong Energy,Inc Tehachapi .0, Box1388 Tehachapi cA | 93581
6018 SCE  Oak Creek TrustZepfyr Park Project Mojave 4225 Bxerutive Souare LaJolla oA ea031
6024 SCE _ Cannon Energy Corporation Mojave 10315 Oak Creek Road Mojave cA | 93501
6028 SCE | CTV Management Group Tehachapi 14361 Ballou Circle Westrminster oA a2683
6030 SCE | LGAE Power, Inc CostaMesa 675 Anton Boulevard, Suite 250 Gosta Mesa cA  a626
6031 SCE |EUI Management Ph, Inc. Wiest Conshohocken 100 Four Falls Corporate Center, Suite 215 West Conshohocken | PA | 13426-2960
6035 SCE | LGAE Power, Inc. CostaMesa 675 Anton Boulevard, Suite 250 Costa Mesa oA a026
6037 SCE  Tehachapi Power Purchase Trust Mojave 1455 Frazee R, Sute 900 San Diego ca | anog
6038 SCE  Zond Systems, Inc Tehachapi .0 Box1910 Tehachapi cA | 93581
6040 SCE  Zond Systems, Inc Tehachapi .. Box1910 Tehachapi cA | 93561
6041 SCE  Zond Systems, Inc Tehachapi .. Box1910 Tehachapi cA | 93561
6042 SCE  Zond Systems, Inc Tehachapi .. Box1910 Tehachapi cA | 93561
6043 SCE  Zond Systems, Inc Tehachapi .. Box1910 Tehachapi cA | 93561
6044 SCE  Zond Systems, Inc Tehachapi .. Box1910 Tehachapi cA | 93581
6051 SCE  Phoenix Energy Lirited North Palm Springs 1455 Frazee Rd. Suite 900 San Diego ca | anog
6052 SCENAWP In. SanDiego 1455 Frazee Road, 3t Floor San Diego CA | 92108-4304
6053 SCE | FORAS Eneray, Inc. North Paim Springs 63-685 19th Avenue North Paim Springs | CA | 92250
6055 SCE | CTV Managerment Group Tehachapi 14361 Ballou Circle Westrminster cA 2683
6056 SCE | Southern Calfornia Sunbelt Developers Desert Hot Springs 3230 . Impertal Highway, Sutte 200 Brea cA a2t
6057 SCE c/o ESI Eneroy, Inc Mojave 10315 Oak Creek Road Mojave cA | 93501
6058 SCE  San Gorgonio Westwinds Il LLC North Palm Springs 1455 Frazee Road, Ninth Floor 5an Diego CA 92108-4304
6080 SCE  Catwind Resources, Inc Tehachapi 2659 Townsgate Road. Sute 122 Westiake Village cA | 9361
6061 SCE Windridge, Inc Tehachapi .0, Box 1388 Tehachapi cA | 93561
6082 SCE  Energy Dev. & Construction North Pairm Springs | 71515 Hawthome Bivd. Sute 1059 Torrance cA  as03
6083 SCE c/o ESI Eneroy, Inc Mojave 10315 Oak Creek Road Mojave cA | 93501
6084 SCE an Gorgonio Farms, Inc Whitewater | 71515 Hawthome Boulevard, Sute 1059 Torrance ca  as03
6085 SCE ESI Energy, Inc Juno Beach 700 Universe Boulevard Juno Beach FL  33408-2683
6086 SCE ESI Energy, Inc Juno Beach 700 Universe Boulevard Juno Beach FL  33408-2683
6087 SCE ESI Energy, Inc Juno Beach 700 Universe Boulevard Juno Beach FL  33408-2683
6087 SCENAWP Inc. North Palm Springs 1455 Frazee Road, @th Fioor San Diego CA | 92108-4304
6088 SCE | FORAS Eneray, Inc. North Palm Springs 63-685 19th Avenue North Paim Springs | CA | 92250
6088 SCE | CTV Management Group Tehachapi 14361 Ballou Circle Westrminster cA 2683
6020 SCE | FORAS Eneroy, Inc North Palm Springs 63-685 19th Avenue North Paim Springs | CA | 92250
6091 SCE c/o ESI Eneroy, Inc Mojave 10315 Oak Creek Road Mojave cA | 93501
6082 SCE _ Cannon Energy Corporation Mojave 10315 Oak Creek Road Mojave cA | 93501
6004 SCE | SeaWestindustries, Inc North Palm Springs 1455 Frazee Roa., 8th Floor 5an Diego CA 92108-4304
6025 SCE _ Duteh Energy Corporation San Gorgonio Pass | 2659 Townsgate Road, Sulte 101 Westiake Village cA | 3361
6026 SCEEnxco N.Paim Springs | 63-665 19th Avenue N.Paim Springs ca | 9158
6087 SCE windiand, Inc Mojave 10901 Cameron Canyon Road Mojave cA | 93501
e0e8 SCE | LGAE Power, Inc CostaMesa 675 Anton Boulevard, Suite 250 Costa Mesa oA a626
6102 SCE _Victory Garden Phase IV Partner- 6102 Tehachapi 700 Universe Boulevard Juno Beach FL  33408-2683
6103 SCE _Victory Garden Phase IV Partner- 6103 Tehachapi 700 Universe Boulevard Juno Beach FL  33408-2683
6104 SCE Victory Garden Phase IV Partner- 6104 Tehachapi 700 Universe Boulevard Juno Beach FL  33408-2683
6105 SCE  Zond Systems, Inc Tehachapi .0 Box1910 Tehachapi cA | 93561
6108 SCE  Zond Systems, Inc Tehachapi .. Box1910 Tehachapi cA | 93561
6107 SCE  Zond Systems, Inc Tehachapi .. Box1910 Tehachapi cA | 93561
6108 SCE  Zond Systems, Inc Tehachapi .. Box1910 Tehachapi cA | 93561
6111 SCE  Zond Systems, Inc Tehachapi .. Box1910 Tehachapi cA | 93561
6112 SCE  Zond Systems, Inc Desert Hot Springs P 0. Box 1910 Tehachapi cA | 93561
6113 SCE  Desertiing Il PPC Trust Mojave 10315 Oak Creek Road Mojave cA | 93501
6114 SCE  DesertWing Il PPC Trust Mojave 10315 Oak Creek Road Mojave cA | 93501
6118 SCE | LGAE Power, Inc. North Paim Springs 575 Anton Boulevard, Suite 250 Costa Mesa cA  a626
6128 SCE John . Horton Newbery Springs 47716 Fainview Newberr Springs | CA | 92365
6138 SCE |3 &LRanch Frazier Park 2500 Johnson Road Frazier Park cA e
6138 SCE _ Antelope Valley Calif. Poppy Reserve Lancaster 43773 15th Street West Lancaster oA emsa
6213 SCE winte Energy, Lty Paim Springs 125 € Tahauiz Canyon Way, Sute 201 Palm Springs ca | 9162
6234 SCE  Oak Creek Eneray Systems Inc. Mojave 1455 Frazee Road, #900 San Diego ca | anog
6236 SCE  Catwind Resourtes, Inc. Tehachapi 2659 Townsgate Road. Sute 122 Westiake Village cA | 3361
01WO04 | PGEE AtamontInfrastiucture Company Liermore 6185 Industial Way Livermore oA ausa0
O01WO1E | PGEE AtamontInfrastiucture Company Liermore 6185 Industial Way Livermore oA ausan
01W035 | PGEE AtamontInfrastiucture Company Liermore 6185 Industial Way Livermore oA ausan
01W144 | PGEE Atamontinfrastiucture Company Liermore 6185 Industial Way Livermore oA ausan
O1WI4BA | PGEE Atamont Infiastructure Company Liermore 6185 Industial Way Livermore oA ausan
O01WI4BB | PGEE Atamont Infiastructure Company Liermore 6185 Industial Way Livermore oA ausan
OIWI4BC | PGEE AtamontInfrastiucture Company Liermore 6185 Industial Way Livermore oA ausan
OIWI4ED | PGEE AtamontInfrastiucture Company Liermore 6185 Industial Way Livermore oA ausan
0BWI4BA | PGEE Atamont Infiastructure Company Liermore 6185 Industial Way Livermore oA ausan
0BW14EB | PGEE Atamont Infiastructure Company Liermore 6185 Industial Way Livermore oA ausan
0BWI4EC | PGEE AtamontInfrastiucture Company Liermore 6185 Industial Way Livermore oA ausan
0BWI4ED | PGEE AtamontInfrastiucture Company Liermore 6185 Industial Way Livermore oA ausan
08W148 | PGEE AtamontInfrastiucture Company Liermore 6185 Industial Way Livermore oA ausan
1BA011 | PGEE AtamontInfrastiucture Company Liermore 6185 Industial Way Livermore oA asen
1BA008 | PGEE AamontMidway, LTD, Tracy 1455 Frazee R, Sute 900 5an Diego ca | anog
OIWOT1 | PGEE Aftech Tracy 1455 Frazee R, Sute 900 San Diego ca | anog
1WO0BH | PGSE DyerRoa Tracy 1455 Frazee R, Sute 900 San Diego ca | anog
01WO07 | PGRE ESI Project or CWES Project Tracy 1455 Frazee R, Suite 900 San Diego ca | anog
Flowind | (Dyer Road)-Flowind Partners1, Flowind
01W008, 1BW010 | PGSE Partners 2 Tracy One Califoria Street, 4th Floor San Francisco oA ettt
16014,16WD15, Flowing Il Eworthy)--Flowind 3-4 Flowind 4-4,
1BWO1,16WD17 | PGEE | Flowinds-4, And Flowing 6-4 Tracy One Califoria Street, 4th Floor San Francisco oA a1
298105 | PGEE International Turbine Research, Inc Hollister P 0 Box 86 Hollster oA es02e
01W095 | PGEE  Northwind Vaguero-Souza Windpark Paim Springs 125 € Tahauiz Canyon Way, Sute 201 Palm Springs ca | 9162
18A028 | PGEE Patterson Pass Wind Farm Tracy Four Embarcadero Center, Suite 4000 San Francisco cA 94111-4106
O1WO05 | PGBE 'SWEG (Seawest Eneray Group) Trary 1455 Frazee Rl Sute 900 5an Diego ca | anog
01WO15 | PGEE Tawest1! Tracy 1455 Frazee R, Sute 900 San Diego ca | anog
01W034 | PGBE Tres Vagueros Windfarms, LLC North Paim Springs P 0 Box 1043 North Paim Springs | CA | 92250
01WO12 | PGEE Venture Winds Tracy 1455 Frazee R, Sute 900 5an Diego ca | anog
O01WO14 | PGEE Viking 83 Tracy 1455 Frazee R, Sute 900 5an Diego ca | anog
01WO01 | PGEE ‘Winddrven, Inc Byron PO Box 645 7601 Byron Hotsprings Rt Byron CA | 94514-0645
DIWD17 | PGEE | Zond Windsystem Parners LTD Series 85-C Livermore PO Box 1910 Tehachapi cA | 358l




7.2
Performance Data by Wind Projects

This section contains performance data as submitted by California wind project operators for four quarters in 1999.  The data are listed alphabetically by operator name.  Under each operator, reporting projects are identified along with qualifying facility IDs (QFID), capacities, wind turbine models, number of turbines and production figures for the year.  An asterisk next to the QF facilities indicates that some portion of the data was incomplete.  

Data contained in this report represent performance results over a span of four years from 1996-1999, with details for 1999 presented.  Because of the volatility during this period, data from any one year should not be used as the sole basis for evaluating overall wind project performance.  

7.2.1
Section Notes

These notes describe how WPRS data are reported and calculated.  Points of clarification and limitations of the data are also discussed.  Definitions for most wind data categories used in this section are contained in WPRS regulations (Appendix D).
Data missing.  Some operators submitted incomplete reporting forms.  Items not completed are designated by “N/A” or dashes (---) to distinguish missing data from values of “0”.  Note that operators who submit reports with missing data are in violation of WPRS regulations.

Failed to File.  The Commission staff identified wind project operators who did not submit performance data but according to utility reports should have participated in the WPRS program.  Subsequently, the Commission staff notified non-reporting operators by mail of the WPRS requirements.  Non-reporting operators who were notified but did not respond were noted as “failed to file.”

Electricity Produced.  Individual turbine model outputs submitted by wind operators are included for each quarter along with an annual total.  An annual total for the entire project follows.  Individual turbine model outputs may not always equal total project output because individual turbine production is usually read from meters owned by project operators, while total project output is measured from utility substation meters.  Line losses and calibration differences between meters account for some of these differences.  

Other Participant(s).  In some cases, participants, in addition to the listed project operator, may be involved in a project.  These participants could include project managers, joint venture partners, wind developers using another developer’s site, etc.

Rotor (M2).  The diameter of the rotor-swept area for each wind turbine allows different wind systems to be compared independently of wind resource area.  In theory, the power available for any wind turbine is proportional to the square of the diameter of the rotor-swept area.  Thus, doubling the size of the rotor diameter should increase the power output by a factor of four.

Size (kW).  For each turbine model listed, the kW size rating is followed by a miles per hour (mph) specification.  Because there is no standardized rating method, these mph specifications vary widely for different turbine models.
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� Wind Power Monthly, Vol. 16, No. 1, January 2000, p.42.


� Wind Energy Outlook 2000, AWEA, [� HYPERLINK "http://www.awea.org/outlook2000" ��www.awea.org/outlook2000�]. 


� Investing in Renewable Electricity Generation in California, Commission Report, California Energy Commission, P500-00-022, June 2001.
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Southern California Sunbelt







11.02







           







 







0







17,415,946.00







   







 







18%







605.6







139







0







Westwind Association







16.21







           







 







0







33,618,023.00







   







 







24%







745.6







172







0







WindPower Partners 1993 LP







53.50







           







 







0







140,201,186.00







 







 







30%







1214.1







190







0







Wintec







9.84







             







 







0







22,416,583.00







   







 







26%







741.6







187







0







Zond & Enron







250.76







         







 







0







564,868,710.50







 







 







26%







866.2







2360







0
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Data Category







Net 







Capacity 







(MW)







Change in 







Capacity 







(MW)







Output (kWh)







Actual 







Capacity 







Factor 







(%)







kWh/Square 







Meter







Number of 







Turbines







Change 







in # of 







Turbines







Turbine Manufacturer







American M.A.N.  (Germany)







11.30







        







 







0







20,143,699.00







   







 







20%







578.69







283







0







Bonus Energy A/S  (Denmark)







82.80







        







 







0







185,061,299.00







 







 







26%







837.80







826







0







Cannon Energy Corp  (USA)







6.00







          







 







0







1,635,270.00







     







 







3%







1026.53







3







0







Carter Wind Systems  (USA)







5.17







          







 







0







6,150,771.60







     







 







14%







558.91







108







0







Danwin A/S  (Denmark)







17.30







        







 







-18.7







40,139,350.00







   







 







26%







880.38







116







-117







Delta  (Unknown)







0.75







          







 







0







3,481,242.00







     







 







53%







2305.46







5







0







Energy Sciences, Inc (USA)







1.15







          







 







0







1,075,421.00







     







 







11%







231.67







22







0







Enertech  (USA)







14.40







        







 







0







28,875,773.00







   







 







23%







577.05







354







0







FloWind Corp.  (USA)







94.50







        







 







0







23,243,704.00







   







 







3%







155.56







511







0







James Howden and Company (Scotland)







28.30







        







 







0







33,646,512.00







   







 







14%







517.65







91







0







Kenetech Windpower Inc  (USA)







473.80







      







 







0







797,155,667.00







 







 







19%







686.25







4277







0







Moerup Manfacturing Co.  (Denmark)







143.60







      







 







-152.3







578,057,862.40







 







 







46%







1432.07







1490







-627







Nordtank Energy Group  (Denmark)







81.70







        







 







0







166,227,315.30







 







 







23%







734.87







989







0







OAK   (USA)







18.30







        







 







-55







36,911,914.00







   







 







23%







591.41







273







-1







Storm Master (USA)







0.40







          







 







0







116,149.00







        







 







3%







102.79







10







0







Vanguard (USA)







8.20







          







 







8.2







1,496,148.00







     







 







2%







157.62







42







42







Vestas Wind Systems A/S  (Denmark)







291.00







      







 







-1.2







686,290,868.00







 







 







27%







906.34







2535







-12







Wincon Energy Systems  (USA)







21.30







        







 







0







33,782,569.30







   







 







18%







526.65







199







0







Wind Energy Group  (England)







6.00







          







 







0







10,945,439.00







   







 







21%







1114.61







20







0







Windane   (Denmark)







13.4







0







49,190,840.00







   







 







42%







1593.38







34







0







WindMaster   (USA)







37.3







0







5,053,200.00







     







 







2%







74.98







174







0







Windmatic  (Denmark)







13.5







0







18,811,490.00







   







 







16%







543.54







177







0
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Data Category







Net 







Capacity 







(MW)







Change in 







Capacity 







(MW)







Output (kWh)







Actual 







Capacity 







Factor (%)







kWh/Square 







Meter







Number of 







Turbines







Change in 







# of 







Turbines







PROJECT OPERATOR







AB Energy Inc.







69.70







      







 







0







21,396,300.0







       







 







3.5%







1204.543151







31







0







Calwind Resources, Inc.







22.80







      







 







0







38,981,312.00







     







 







19.5%







893.7183208







351







0







Cannon Energy Corp.







72.60







      







 







-0.2







180,056,193.0







     







 







28.3%







934.6673778







666







-1







Coram Energy Group, Ltd.







11.30







      







 







0







20,143,699.0







20.3%







578.6922635







283







0







Difko Administrations







24.60







      







 







0







51,877,492.00







     







 







24.1%







761.6833605







244







0







EUI Management PH Inc.







15.70







      







 







0







33,293,181







24.2%







820.8377959







161







0







Flo Wind Corporation







138.90







    







 







0







125,157,215.0







10.3%







470.5724561







861







0







Howden Wind Park







28.20







      







 







0







33,646,512.00







     







 







13.6%







517.654574







91







0







International Turbine Research







16.40







      







 







0







24,095,219







16.8%







453.3266669







167







0







Kenetech Windpower, Inc.







433.90







    







 







0







693,569,120.0







18.2%







646.0742627







4,183







0







Northwind Energy, Inc.







12.00







      







 







0







16,861,943.8







16.0%







451.0229444







186







0







San Gorgonio Farms, Inc.







24.50







      







 







0







113,974,054.0







     







 







53.1%







1327.920097







233







0







SeaWest Energy Group, Inc.







158.60







    







 







-162.6







584,387,715.0







     







 







42.1%







1304.818698







1,810







-702







Southern California Sunbelt







11.00







      







 







0







14,481,113.00







     







 







15.0%







503.5665279







139







0







Westwind Association







16.20







      







 







0







29,393,208.0







       







 







20.7%







651.88







         







 







172







0







WindDriven LLC







37.30







      







 







0







5,053,200.00







       







 







1.5%







74.98219373







174







0







WindLand Inc.







17.20







      







 







0







30,453,701.0







       







 







20.2%







738.3753594







141







0







Windpower Partners







46.00







      







 







0







114,531,986.0







     







 







28.4%







1164.830775







115







0







Wintec Energy, Ltd.







7.90







        







 







0







19,269,565.8







       







 







27.8%







795.41







         







 







81







0







Zond Systems, Inc.







251.70







    







 







-1.2







576,869,774.0







     







 







26.2%







880.9176042







2,374







-12
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Data Category







Net 







Capacity 







(MW)







Change in 







Capacity 







(MW)







Output (kWh)







Actual 







Capacity 







Factor 







(%)







kWh/Square 







Meter







Number of 







Turbines







Change 







in # of 







Turbines







PROJECT OPERATOR







AB Energy Inc.







6.98







           







 







0







22,368,940.00







   







 







37%







1728.311659







31







0







Calwind Resources, Inc.







7.41







           







 







0







22,166,744.00







   







 







34%







967.3886707







134







0







Cannon Energy Group







73.29







         







 







0







152,372,753.00







 







 







24%







784.7954892







669







0







Coram Energy Group







11.32







         







 







0







21,854,939.00







   







 







22%







627.8531127







283







0







Difwind Farms







24.68







         







 







0







56,693,000.00







   







 







26%







832.3863219







244







0







EUI Management







15.71







         







 







0







33,293,181.00







   







 







24%







820.8377959







161







0







Flowind







138.90







       







 







0







141,493,437.00







 







 







12%







632.3108509







518







0







Howden Wind Park







28.29







         







 







0







33,646,512.00







   







 







14%







517.654574







91







0







International Turbine Research







16.41







         







 







0







21,891,000.00







   







 







15%







411.8565623







167







0







Kenetech







483.34







       







 







0







854,554,443.00







 







 







20%







698.5289264







4527







0







Northwind







12.09







         







 







0







11,736,104.00







   







 







11%







313.9170813







186







0







San Gorgonio Farms







24.59







         







 







0







113,974,054.00







 







 







53%







1327.920097







233







0







SeaWest Energy Group







321.43







       







 







-5.6







839,209,185.00







 







 







30%







977.997266







2516







-136







Southern California Sunbelt







10.90







         







 







0







15,983,170.00







   







 







17%







558.7759012







139







0







Westwind Association







16.21







         







 







0







34,398,449.00







   







 







24%







762.8842094







172







0







Wind Power Partners 1993 LP







46.00







         







 







0







137,700,170.00







 







 







34%







1400.459395







115







0







WindDriven LLC







37.30







         







 







0







4,018,476.00







     







 







1%







59.62838319







174







0







WindLand Inc.







17.2







0







37,090,390.00







   







 







25%







899.287415







141







0







Wintec, Ltd.







9.84







           







 







0







25,365,141.00







   







 







29%







839.1828558







187







0







Zond Systems, Inc.







253.44







       







 







-0.4







632,992,830.00







 







 







29%







960.9816242







2393







-6
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Data Category







Net 







Capacity 







(MW)







Change in 







Capacity 







(MW)







Output (kWh)







Actual 







Capacity 







Factor 







(%)







kWh/Square 







Meter







Number of 







Turbines







Change 







in # of 







Turbines







Turbine Manufacturer







American M.A.N.  (Germany)







11.30







        







 







0







21,854,939.00







   







 







22%







627.8531127







283







0







Bonus Energy A/S  (Denmark)







82.80







        







 







0







172,255,548.00







 







 







24%







752.8717384







838







0







Cannon Energy Corp  (USA)







1.00







          







 







0







1,447,865.00







     







 







17%







545.3352166







5







0







Carter Wind Systems  (USA)







7.17







          







 







0







11,116,149.60







   







 







18%







681.3453632







118







0







Danwin A/S  (Denmark)







36.00







        







 







0







98,646,679.00







   







 







31%







1047.783054







233







0







Delta  (Unknown)







0.75







          







 







0







3,481,242.00







     







 







53%







2305.458278







5







0







Energy Sciences, Inc (USA)







1.15







          







 







-0.6







1,099,800.00







     







 







11%







236.9237398







22







-13







Enertech  (USA)







14.40







        







 







-4.6







38,032,077.00







   







 







30%







757.472276







354







-115







FloWind Corp.  (USA)







94.50







        







 







-0.8







53,963,611.00







   







 







7%







361.1587024







511







-1







James Howden and Company (Scotland)







28.30







        







 







0







33,646,512.00







   







 







14%







517.654574







91







0







Kenetech Windpower Inc  (USA)







508.30







      







 







0







923,371,998.00







 







 







21%







732.8767977







4392







0







Moerup Manfacturing Co.  (Denmark)







297.90







      







 







-0.6







758,614,663.50







 







 







29%







972.3011839







2147







-11







Nordtank Energy Group  (Denmark)







80.40







        







 







0







177,982,866.90







 







 







25%







801.0787109







969







0







OAK   (USA)







18.50







        







 







-2.1







40,128,295.00







   







 







25%







634.1557058







278







-34







Storm Master (USA)







0.40







          







 







0







273,648.00







        







 







8%







242.1663717







10







0







Vestas Wind Systems A/S  (Denmark)







292.90







      







 







-0.4







727,486,236.00







 







 







28%







955.8953197







2554







-6







Wincon Energy Systems  (USA)







21.30







        







 







0







36,625,325.00







   







 







20%







570.968182







199







0







Wind Energy Group  (England)







6.00







          







 







0







44,717,899.00







   







 







85%







4553.757536







20







0







Windane   (Denmark)







13.60







        







 







0







49,190,840.00







   







 







41%







1593.380409







34







0







WindMaster   (USA)







37.3







0







4,018,476.00







     







 







1%







59.62838319







174







0







Windmatic  (Denmark)







13.4







2.4







17743978







15%







514.9764772







177







38












_1065595693.doc
             


















YEAR: 1999







QFID







Project Name







Net 







Capacity 







(MW)







Total Output (kWh) 







Location







Source 







Utility







6090







Alta Mesa Pwr. Purch. Contract Trust







28.17







         







 







76,697,110







San Gorgonio







SCE







6011







Windland, Inc. Boxcar I Purchase Contract Trust







6.55







           







 







14,054,680







Tehachapi







SCE







6097







Windland, Inc. Boxcar II Purchase Contract Trst







7.74







           







 







18,320,260







Tehachapi







SCE







6053







Difwind Farms Limited V







7.88







           







 







17,995,870







San Gorgonio







SCE







6088







Difwind Partners







14.96







         







 







35,495,500







San Gorgonio







SCE







6234







Oak Creek Energy Systems Inc.







27.47







         







 







47,162,030







Tehachapi







SCE







6004







ZOND Cabazon Development Corp.







39.75







         







 







94,202,710







Tehachapi







SCE







16W019







Altamont Energy Corp







16.80







         







 







-







                             







 







Altamont Pass







PG&E







16W009







Altamont-Midway, Ltd.







12.50







         







 







15,679,913







Altamont Pass







PG&E







01W001







Buena Vista Energy, LLC







37.55







         







 







193,925







Altamont Pass







PG&E







16W028







Patterson Pass Wind Farm LLC







22.00







         







 







43,979,022







Altamont Pass







PG&E







01W094







Tres Vaqueros Wind Farms, LLC







28.00







         







 







35,675,370







Altamont Pass







PG&E







Total:







249.37







       







 







399,456,390







YEAR: 1998







QFID







Project Name







Net 







Capacity 







(MW)







Total Output (kWh) 







Location







Source 







Utility







6090







Alta Mesa Pwr. Purch. Contract Trust







28.17







83,247,740







San Gorgonio







SCE







6011







Windland, Inc. Boxcar I Purchase Contract Trust







6.55







13,627,000







Tehachapi







SCE







6097







Windland, Inc. Boxcar II Purchase Contract Trst







7.74







18,226,370







Tehachapi







SCE







6053







Difwind Farms Limited V







7.90







18,565,310







San Gorgonio







SCE







6088







Difwind Partners







15.10







32,458,690







San Gorgonio







SCE







01W094







Tres Vaqueros Wind Farms, LLC







28.00







26,167,994







Altamont Pass







PG&E







16W009







Altamont-Midway, Ltd.







12.50







13,071,024







Altamont Pass







PG&E







16W028







Patterson Pass Wind Farm LLC







22.00







36,900,018







Altamont Pass







PG&E







Total:







127.96







242,264,146







YEAR: 1997







QFID







Project Name







Net 







Capacity 







(MW)







Total Output (kWh) 







Location







Source 







Utility







6090







Alta Mesa Pwr. Purch. Contract Trust







28.17







73,697,970







San Gorgonio







SCE







16W019







Altamont Energy Corp







16.80







-







                             







 







Altamont Pass







PG&E







16W009







Altamont-Midway, Ltd.







12.50







16,491,294







Altamont Pass







PG&E







16W028







Patterson Pass Wind Farm LLC







60.00







42,349,537







Altamont Pass







PG&E







Total:







117.47







132,538,801







YEAR: 1996







QFID







Project Name







Net 







Capacity 







(MW)







Total Output (kWh) 







Location







Source 







Utility







6090







Alta Mesa Pwr. Purch. Contract Trust







28.17







84,528,000







             







 







San Gorgonio







SCE







16W019







Altamont Energy Corp







16.80







-







                             







 







Altamont Pass







PG&E







16W009







Altamont-Midway, Ltd.







12.50







15,419,466







             







 







Altamont Pass







PG&E







16W028







Patterson Pass Wind Farm LLC







60.00







37,850,598







             







 







Altamont Pass







PG&E







Total:







117.47







137,798,064







           







 












_1065598341.doc










Data Category







Net Capacity 







(MW)







Change in 







Capacity 







(MW)







Output (kWh)







Actual 







Capacity 







Factor 







(%)







kWh/Square 







Meter







Number of 







Turbines







Change 







in # of 







Turbines







Turbine Manufacturer







American M.A.N.  (Germany)







11.30







           







 







0







18,423,890.00







   







 







19%







529.29







283







0







Bonus Energy A/S  (Denmark)







79.30







           







 







-0.13







168,328,643.00







 







 







24%







777.96







808







-2







Carter Wind Systems  (USA)







1.45







             







 







0







1,002,303.00







     







 







8%







230.41







58







0







Danwin A/S  (Denmark)







12.17







           







 







0







28,747,041.00







   







 







27%







868.49







45







0







Delta  (Unknown)







0.75







             







 







0







1,027,867.00







     







 







16%







680.71







5







0







Energy Sciences, Inc (USA)







1.10







             







 







0.25







392,935.00







        







 







4%







84.65







22







5







Enertech  (USA)







5.76







             







 







-0.32







7,055,717.00







     







 







14%







349.99







144







-8







FloWind Corp.  (USA)







20.19







           







 







-1.82







10,296,885.00







   







 







6%







298.11







127







-12







James Howden and Company (Scotland)







0.99







             







 







0







-







                    







 







0%







0.00







3







0







Kenetech Windpower Inc  (USA)







481.30







         







 







0







914,344,284.00







 







 







22%







775.69







4352







0







Moerup Manfacturing Co.  (Denmark)







131.90







         







 







33.9







295,225,130.90







 







 







26%







753.86







1051







10







Nagasaki Shipyard and Machinery (Japan)







159.75







         







 







0







382,005,714.00







 







 







27%







1205.04







597







0







NEG Micon A/S  (Denmark)







56.00







           







 







0







118,402,911.50







 







 







24%







1957.72







80







0







Nordex Wind Turbines  (Germany)







4.00







             







 







0







8,689,483.00







     







 







25%







948.63







4







0







Nordtank Energy Group  (Denmark)







60.81







           







 







-9.79







116,106,002.00







 







 







22%







679.19







763







-136







Vanguard  (USA)







7.80







             







 







-0.39







3,734,383.00







     







 







5%







413.10







40







-2







Vestas Wind Systems A/S  (Denmark)







315.32







         







 







35.5







660,550,670.90







 







 







24%







812.41







2543







71







Wincon Energy Systems  (USA)







21.27







           







 







0







38,570,622.00







   







 







21%







601.29







199







0







Wind Energy Group  (England)







5.00







             







 







5







3,096,755.00







     







 







7%







315.35







20







20







Windane   (Denmark)







13.60







           







 







0







43,185,960.00







   







 







36%







1398.87







34







0







Windmatic  (Denmark)







16.02







2.53







25,274,219.00







   







 







18%







690.34







190







13












_1065596889.doc
[image: image1.png]097IE819689
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