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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 renewabl e energy technology with worldwide operating installed capacity
nearing 8,000 Megawatts (MW) in 1998 and exceeding 12,000 MW at the end of 1999.1
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 aleader in developing wind energy and renewabl e 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 Californiathat has affected California’ s role in wind.
Thisresulted in amajor 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 aregjuvenating pulse.3 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 programsto 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
competein 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.

1 Wind Power Monthly, Val. 16, No. 1, January 2000, p.42.
2 \Wind Energy Outlook 2000, AWEA, [www.awea.org/outlook2000].

3 Investi ng in Renewable Electricity Generation in California, Commission Report, California Energy Commission, P500-00-022,
June 2001.




CHAPTER 2. BACKRGOUND ON WPRS

Wind Performance Report Summary Program Scope

Cdlifornialaw requires the California Energy Commission to serve as a centra
repository in State government to collect and disseminate information on energy
supplies. Since January 1985, WPRS regulations have required all Californiawind
operators with projects rated at 100 kW or more to provide quarterly wind performance
reportsif 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
performancein 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 Perfor mance 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.

Reasonsfor 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 technol ogies.

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 projectsin 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 areg;
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.

I nformation 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 israted 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 asturbinesinstalled by utilities, government
organizations and research facilities. Additional unreported capacity results when
operatorsfail to file. Installed capacity for these operators cannot be confirmed and only
kWh production verified from utility reportsisincluded 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 Perfor mance Report Summary Data
Although many valuable observations about California's wind industry can be drawn
from WPRS data, it isimportant to recognize some mgjor limitations:

1. While the Commission collects and reports WPRS wind data in annua 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 typicaly 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 Devel opment Group (R&D) assumed
responsibility to compile and evaluate the WPRS data. Because of the large volume of
dataand 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 viathe Commission website.

Validation. Originally, quarterly summary reports from the utilities were to be used to
validate each operator or qualifying facility (QF) quarterly datafor 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 datafor only those operators who have a power sales agreement. Figuresin
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 sitesfailed to file quarterly data. Thus, discrepancies exist
between QF site installed capacity reports versus utility summary reports. In some
cases, adirect comparison of individual QF production numbersis 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.

Reportswith 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 Changesto 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 compl eteness.

Changesto 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 Commissionis
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/m?2), and “excellent” if more
than 300 W/m?2.
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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. Thusin 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 4" 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 Californiais
estimated to be 1,670 MW for 1999. From 1996 to 1997, operational capacity based on
operator data showed a general declinein the industry. Thistrend was duein 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 asto various
state initiatives aimed at supporting renewable energy resources. Specifically, AB1890
and SB90 provided funding to support existing and new renewable energy projects over
afour-year period from 1998 to 2001.
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Figure5.1. Tota 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 reductionsin 1997. Note it is difficult to discriminate between re-

powering and new capacity unless the facility is anewly added facility (i.e., other than



the standard offer, SO4 contracts). In genera 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 refersto 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.

Y ear 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 kwWh. Thisis
more than enough electricity to light a city the size of San Francisco. With the attrition
of older technology and massive re-powering effortsin 1998, the period from 1996-1999
experienced a tremendous fluctuation in the amount of electricity generated.

3500

AN
2500 /\./( \\2{84?
2000 / 2355
ol

1000 /
4

W
o
=)
o

Production (Millions of kWh)
&
o
o

500

0
1985 1987 1989 1991 1993 1995 1997 1999

Y ear
Figure 5.2. Statewide wind energy production for 1985-1999 in millions of kWh.

Capacity Factor. The Capacity Factor isameasure 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 devel oped by the American Wind Energy
Association.

The annual capacity factor istypically 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 calcul ate 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
guarter 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 hasimproved since 1995. Whether thislevel 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 datatablesin Section 6 for the State and by individual resource areas, there
isan overall improvement in the capacity factor in 1999. The CF achieved by many
Californiawind 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.
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5.2  Production and Capacity Trends

521 Satewide

In 1999, 65 MW of new or re-powered capacity wasinstalled 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 facilitiesthat “failed to file” were not included, the
decreasing trend in capacity throughout 1997 contrast the steady increase from 1998 and
1999. Asshownin 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 facilitiesin 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-linein 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)

|0 Year 1996 O Year 1097 0 ear 1998 M Year 1999
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1500 ]
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1,000

1 2 3 4
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Figure 5.4. Statewide capacity from 1996-1999 by quarters. Note: values do not
account for “failed to file” facilities.
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Figure5.5. Changein # 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 Californiawind 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. Dataindicated that amost 70% percent of all annual output was produced in the
second and third quarters of 1999 (Figure 5.7). Thisfigure corresponds well with
California’s peak demand for e ectricity during summer the months. Quarterly capacity
factors were consistent with the previous Californiawind resource reports. The
statewide capacity factors for 1999 were 18%, 36%, 29%, and 12% respectively for the
first, second, third and fourth quarters.

12



Wind Energy Production

(Millions of kWh)

\El Quarter 1 0 Quarter 2 O Quarter 3 M Quarter 4\

1400

1200 —

=
0 O
o 9O
o O

600 | | N

8 &
o o
| |

|

o

1996 1997 1998 1999
Y ear
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 areasin 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 Figure5.8. All five
resource areas are narrow mountain passes leading into hot valley or desert regions.

13




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.

Altamont 13 | 4782
. 63
San Gorgonio
§ F | 2237
< : 117
@ Tehachapi | 3565
S J
§ Pacheco 0 I 167
o ] B Change in # of Turbines
Solano 0| . @# of Turbines
-1000 0 1000 2000 3000 4000 5000

Number of Turbines
Figure 5.8. Number of turbines and the change in turbines by resource areain 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 areain 1999. The annual capacity factors are compared for al regions are
shown in Figure 5.11. In general, al regions showed an increase in capacity factor from
1998 to 1999 with only San Gorgonio dropping slightly.
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Figure5.9. 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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5.2.3 Turbine Sze 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.

14000
= 13404
c
o
'% 13000
e 12539 12553
o
9’ 12000
8
£ 11368
o)
5
= 11000
S
3
10000
1996 1997 1998 1999
Y ear

Figure 5.12. Total number of turbinesin operation in 1996 to 1999.
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Figure 5.13. Number of turbines by turbine size from 1996 to 1999.
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Figure 5.13 summaries the various turbine sizes and numbers found in Californiafrom
1996 to 1999. Smaller turbines were one of the earliest proponents, less than 100 kW
stills dominate the Californiawind 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 tranglate 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 trandates 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 dlightly
(Figure 5.16); however, the overall efficiency (capacity factor) rose by 2% from 1995 to
1999. The point isthat merely counting turbines does not give a good indicator of wind
performance trends. In fact, the declinein the total number of turbinesis 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.
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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 Californiain 1999. Their generating
capacity factors are shown in Figure 5.18, and performance by energy per rotor swept
area (KWh/M?) is shown in Figure 5.19.
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5.25 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
areais presented in Figure 5.22 with FPL Energy facilities showing the largest potential.
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5.2.6 Foreignand 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.

Domestic
35%
Domestic  Foreign

Foreign 67%  65%

33%

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 Foreign
Capacity (%) | 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
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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. Projectswhich “failed to file” for this period are also summarized. Datainclude
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.

e 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.
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FACILITIESTHAT FAIL TOFILE
(Data listed are from utility summary reports)

YEAR: 1999
Net
Capacity Source
QFID Project Name (MW) Total Output (kWh) Location Utility
6090 Alta Mesa Pwr. Purch. Contract Trust 28.17 76,697,110 San Gorgonio SCE
6011 Windland, Inc. Boxcar | Purchase Contract Trust 6.55 14,054,680 Tehachapi SCE
6097 Windland, Inc. Boxcar Il 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
01wW001 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
Net
Capacity Source
QFID Project Name (MW) Total Output (kWh) Location Utility
6090 Alta Mesa Pwr. Purch. Contract Trust 28.17 83,247,740 San Gorgonio SCE
6011 Windland, Inc. Boxcar | Purchase Contract Trust 6.55 13,627,000 Tehachapi SCE
6097 Windland, Inc. Boxcar Il 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
Net
Capacity Source
QFID Project Name (MW) Total Output (kWh) Location 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
Net
Capacity Source
QFID Project Name (MW) Total Output (kWh) Location 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

Note: Capacity and production numbers for facilities that failed to file in the reporting
timeframe are given above. Datais 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.
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1999 STATEWIDE DATA SUMMARY TABLE

Net New Actual
Capacity Capacity Output Capacity kWh/Square Number of Changein
Data Category (MW) (MW) (kWh) Factor (%) Meter Turbines Turbines
STATEWIDE
1st Quarter 1,341 0 525,996,269 18% 153 11,409 0
2nd Quarter 1,363 22 1,077,322,109 36% 243 11,273 -136
3th Quarter 1,407 44 880,246,835 29% 256 11,373 100
4th Quarter 1,406 -1 360,896,204 12% 105 11,368 -5
1999 Totals 1,406 65 2,844,461,416 23% 756 11,368 -41
RESOURCE AREA
Altamont
1st Quarter 474 0 74,468,375 7% 62 4,769 0
2nd Quarter 474 0 334,076,701 32% 280 4,769 0
3th Quarter 479 5 352,469,803 34% 292 4,794 25
4th Quarter 477 -2 64,979,273 6% 54 4,782 -12
1999 Totals 477 3 825,994,152 20% 688 4,782 13
San Gorgonio
1st Quarter 247 0 130,642,791 24% 210 2,174 0
2nd Quarter 246 0 225,378,686 42% 362 2,166 -8
3th Quarter 288 42 187,458,658 30% 250 2,239 73
4th Quarter 288 0 94,964,987 15% 127 2,237 -2
1999 Totals 288 0 638,445,122 25% 851 2,237 63
Tehachapi
1st Quarter 539 0 312,570,554 26% 254 3,682 0
2nd Quarter 561 22 465,777,375 38% 364 3,554 -128
3th Quarter 558 -3 285,411,173 23% 224 3,556 2
4th Quarter 559 1 192,027,593 16% 151 3,565 9
1999 Totals 559 20 1,255,786,695 26% 986 3,565 -117
Pachecho
1st Quarter 16 0 3,135,805 9% 59 167 0
2nd Quarter 16 0 12,344,243 34% 232 167 0
3th Quarter 16 0 9,407,686 26% 177 167 0
4th Quarter 16 0 1,741,782 5% 33 167 0
1999 Totals 16 0 26,629,516 19% 501 167 0
Solano
1st Quarter 65 0 5,178,744 4% 32 617 0
2nd Quarter 65 0 39,745,104 28% 244 617 0
3th Quarter 65 0 45,499,515 32% 280 617 0
4th Quarter 65 0 7,182,569 5% 44 617 0
1999 Totals 65 0 97,605,932 17% 600 617 0
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1998 STATEWIDE DATA SUMMARY TABLE

Net New Actual
Capacity Capacity Output Capacity kWh/Square Number of Changein
Data Category (MW) (MW) (kWh) Factor (%) Meter Turbines Turbines
STATEWIDE
1st Quarter 1,247 0 386,067,622 14% 126 11,934 0
2nd Quarter 1,246 -1 810,005,093 30% 307 11,923 -31
3th Quarter 1,406 160 696,378,259 23% 195 12,493 -23
4th Quarter 1,448 42 462,767,775 15% 121 12,553 -134
1998 Totals 1,448 201 2,355,218,748 19% 750 12,553 -188
RESOURCE AREA
Altamont
1st Quarter 523 0 61,465,935 5% 48 4,908 0
2nd Quarter 523 0 243,628,852 21% 190 4,908 0
3th Quarter 523 0 272,230,915 24% 212 4,908 0
4th Quarter 523 0 60,053,327 5% a7 4,908 0
1998 Totals 523 0 637,379,027 14% 496 4,908 0
San Gorgonio
1st Quarter 268 0 114,609,702 20% 156 2,745 0
2nd Quarter 268 0 266,365,228 45% 363 2,745 0
3th Quarter 268 0 158,587,065 27% 216 2,745 0
4th Quarter 268 0 91,639,005 16% 125 2,745 0
1998 Totals 268 0 631,201,000 27% 859 2,745 0
Tehachapi
1st Quarter 375 0 202,564,479 25% 204 3,497 0
2nd Quarter 374 -1 273,435,026 33% 276 3,486 -11
3th Quarter 534 160 228,447,579 20% 175 4,056 570
4th Quarter 576 42 301,763,145 24% 196 4,116 60
1998 Totals 576 201 1,006,210,229 20% 653 4,116 619
Pachecho
1st Quarter 16 0 2,728,688 8% 51 167 0
2nd Quarter 16 0 8,377,531 23% 158 167 0
3th Quarter 16 0 8,389,140 23% 158 167 0
4th Quarter 16 0 2,832,575 8% 53 167 0
1998 Totals 16 0 22,327,934 16% 420 167 0
Solano
1st Quarter 65 0 4,698,818 3% 29 617 0
2nd Quarter 65 0 18,198,456 13% 112 617 0
3th Quarter 65 0 28,723,560 20% 177 617 0
4th Quarter 65 0 6,479,723 5% 40 617 0
1998 Totals 65 0 58,100,557 10% 357 617 0
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1997 STATEWIDE DATA SUMMARY TABLE

Net New Actual
Capacity Capacity Output Capacity  kWh/Square Number of Changein
Data Category (MW) (MW) (kWh) Factor (%) Meter Turbines Turbines
STATEWIDE
1st Quarter 1,518 0 497,321,224 15% 130 13,254 0
2nd Quarter 1,504 -14  1,181,135,047 36% 311 13,142 -122
3th Quarter 1,354 -150 714,376,860 24% 209 12,538 -604
4th Quarter 1,354 0 334,659,373 11% 98 12,539 1
1997 Totals 1,354 -164  2,727,492,504 23% 749 12,539 -725
RESOURCE AREA
Altamont
1st Quarter 547 0 86,331,724 7% 65 5,037 0
2nd Quarter 547 0 340,752,128 28% 255 5,037 0
3th Quarter 547 0 338,866,907 28% 254 5,037 0
4th Quarter 547 0 69,142,419 6% 52 5,037 0
1997 Totals 547 0 835,093,178 17% 625 5,037 0
San Gorgonio
1st Quarter 270 0 117,375,583 20% 159 2,781 0
2nd Quarter 256 -14 249,808,996 45% 358 2,671 -110
3th Quarter 264 8 159,944,806 28% 226 2,713 42
4th Quarter 264 0 86,415,587 15% 122 2,713 0
1997 Totals 264 -6 613,544,973 27% 865 2,713 -68
Tehachapi
1st Quarter 620 0 282,896,628 21% 184 4,652 0
2nd Quarter 620 0 549,585,448 40% 358 4,650 -2
3th Quarter 462 -158 169,982,221 17% 147 4,004 -646
4th Quarter 462 0 168,218,133 17% 146 4,005 1
1997 Totals 462 -158  1,170,682,430 29% 835 4,005 -647
Pachecho
1st Quarter 16 0 2,093,008 6% 39 167 0
2nd Quarter 16 0 9,260,307 26% 174 167 0
3th Quarter 16 0 10,199,654 28% 192 167 0
4th Quarter 16 0 2,542,250 7% 48 167 0
1997 Totals 16 0 24,095,219 17% 453 167 0
Solano
1st Quarter 65 0 8,624,280 6% 53 617 0
2nd Quarter 65 0 31,728,168 22% 195 617 0
3th Quarter 65 0 35,383,272 25% 217 617 0
4th Quarter 65 0 8,340,984 6% 51 617 0
1997 Totals 65 0 84,076,704 15% 517 617 0
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1996 STATEWIDE DATA SUMMARY TABLE

Net New Actual
Capacity Capacity Output Capacity kWh/Square Number of Changein
Data Category (MW) (MW) (kWh) Factor (%) Meter Turbines Turbines
STATEWIDE
1st Quarter 1,561 0 573,363,959 17% 145 13,546 0
2nd Quarter 1,559 -26  1,237,738,782 36% 313 13,515 -31
3th Quarter 1,561 2 913,736,323 27% 231 13,538 23
4th Quarter 1,555 -4 488,033,741 14% 124 13,404 -134
1996 Totals 1,555 -28 3,212,872,804 24% 813 13,404 -142
RESOURCE AREA
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
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1999 TURBINE DATA SUMMARY TABLE

Actual
Net New Capacity Change
Capacity Capacity Output Factor kWh/Square Number of in
Data Category (MW) (MW) (kWh) (%) Meter Turbines  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% 1334 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 45  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% 29151 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
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1998 TURBINE DATA SUMMARY TABLE

Actual
Net New Capacity Change
Capacity Capacity Output Factor kWh/Square Number of in
Data Category (MW) (MW) (kWh) (%) Meter Turbines  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
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1997 TURBINE DATA SUMMARY TABLE

Actual
Net New Capacity Change
Capacity  Capacity Output Factor kWh/Square Number of in
Data Category (MW) (MW) (kWh) (%) Meter Turbines  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% 715 776 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% 2125 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 35 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
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1996 TURBINE DATA SUMMARY TABLE

Actual
New Capacity Change
Net Capacity Capacity Output Factor kWh/Square Number of in
Data Category (MW) (MW) (kwh) (%) Meter Turbines  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

Actaar
Changein Capacity Change
Net Capacity Capacity Factor  kWh/Square Number of in # of
Data Category (MW) (MW) Output (kWh) (%) Meter Turbines  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) 16.02 253 25,274,219.00 18% 690.34 190 13
1998 TURBINE MANUFACTURER DATA SUMMARY TABLE
Actual
Changein Capacity Change
Net Capacity Capacity Factor  kWh/Square Number of in# of

Data Category (MW) (MW) Output (kWh) (%) Meter Turbines  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
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1997 TURBINE MANUFACTURER DATA SUMMARY TABLE

Actuar
Net Changein Capacity Change
Capacity Capacity Factor  kWh/Square Number of  in# of
Data Category (MW) (MW) Output (kWh) (%) Meter Turbines  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) 135 0 18,811,490.00 16% 543.54 177 0
1996 TURBINE MANUFACTURER DATA SUMMARY TABLE
Actaar
Net Changein Capacity Change
Capacity Capacity Factor  kWh/Square Number of in # of
Data Category (MW) (MW) Output (kWh) (%) Meter Turbines  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 24 17743978  15% 514.9764772 177 38
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1999 OPERATOR SUMMARY TABLE

Actual

Changein Capacity Change

Net Capacity Capacity Factor kWh/Square Number of in# of
Data Category (MW) (MW) Output (kWh) (%) Meter Turbines  Turbines

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
Actual

Net Changein Capacity Change

Capacity  Capacity Factor  kWh/Square Number of in # of

Data Category (MW) (MW) Output (kWh) (%) Meter Turbines  Turbines

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
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1997 OPERATOR SUMMARY TABLE

Net Changein Actual Changein
Capacity Capacity Capacity kWh/Square Number of # of
Data Category (MW) (MW) Output (kWh)  Factor (%) Meter Turbines  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
1996 OPERATOR SUMMARY TABLE
Actual
Net Changein Capacity Change
Capacity  Capacity Factor  kWh/Square Number of in# of
Data Category (MW) (MW) Output (kWh) (%) Meter Turbines  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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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).
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1999 WIND PROJECT FACILITIESLISTING (Con't)
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7.2  Performance Data by Wind Projects

This section contains performance data as submitted by California wind project
operators for four quartersin 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
theyear. An asterisk next to the QF facilities indicates that some portion of the datawas
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
valuesof “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.”
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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 beinvolved in aproject. 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 afactor of four.

Size (kW). For each turbine model listed, the kW sizerating 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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APPENDICES

Appendix A contains alisting of turbine manufacturers and references to wind facilities
utilizing their model of turbines (referenced by QF numbers).

Appendix B identifies sources of wind energy technical assistance available to
California project proponents.

Appendix C contains the current WPRS data reporting template used by operators.
This section will also be reserved for comments made by wind operators detailing
maintenance and operation issues through the year.

Appendix D contains WPRS regulations which provide definitions for most wind
categories used in this report.
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APPENDIX A: TURBINE MANUFACTURERSAND FACILITIES

TUREINE COWNTRY OF
EANUFACTURER ORIGIN TUHHINE MODEL PHOJECT OFERATOHR OF o
Armenican MAM Germesrny Beroman 12 505eres | Coram B
Srnancan MAR [ELTE Barnman 12 2benes ! Loam B
Ergrican AN Garmary Bgroman 12 5%8eres 2 Coam = 12
Smerican b0 (5 By Sgroman 12 ¢Zeries 1 Coram B
16 4, TEWTNS,
1ESITE BTN 7,
Borws Enengy AV Denmak E-120 GreenRidge 01005, 1EVS010
e 4, 1B 5,
1EWNE, 16N,
Borwus Enangy A% Danmark E150 GreenRlidge 0100 1EWDID
Ecraz Energy A°S Denmiark Borus GreenRidge ’
Borwus Enengy A Deniark Barws 551 3 Cakwrsd Rosgunces, Inc. [Pk
Barisz Enangy A°%5 Denrask Boriis B5 ELI Mareseenen Z1ci]
Borasz Enargy A5 Denmark Borus 140 EUI Mansgsenan Z1E)
Boriss Enargy A% Danmiark Borius 250 EUI Managemen B
Borus Enengy AR Denmark Borws 55 KW ‘San Gorgonio Fams, Inc. E LS
Barwus Enengy A'S Oenmak Borwus 55 kWY San Gonjonia Famns, Ine. B
Baorasz Energy &5 Denrnark Borws 120 kW San Gogonio Famne, Ine (21 =T
Borass Enargy A5 Danmark Boras 100 kYW San Gorgania Famng, Ing BG4
Borus Enangs AN Danmiark Borius £50 San Gorgonia Fams, Inc ELE
Carfar Wind Svstams LA Carlar 2560 Windac B213
Charwar A0S Oenrark Tehwarad 401 SeaWest Energy Gmup HI35
16 A TEEN S 16N,
Drarwan ASS Denmiack 0-110 GreenPlidge BN, O1WI0E 16D
Dlta Linknawrn Deeita 150 EUI htanasgernent E031
Erargy Sciancas, Inc LESR, E=1 &4 SeaWast Enargy Gmup 014007
Ereriach U8 ETk 44540 SeavWest Energy Emup b
Ersriach LUEs ETk a4/l SeaWast Enargy Gup 1
Ererioch LEa, ETE 2440 Seaest Energy Group 01401 1
16V 4 1BV B IEVDNE,
Fle'ind Corp US4 F-17 GreenHidge 160 7, D10 15000
16V 4 1BV 5, 1EVIHE,
Flo'ind Corp LEa F-13 GreenHidge e 7, DTS 1B O
Jamas Howden and Comp Scotiand Howdan THRW Mnnhwand 0185
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APPENDI X A (Con't)

01004, O1WOIE,
DVWO35, (W44,

01\ 484, 01W14GE,
D1WW14BC, O1W14ED,
DGV 464, DGW146E,
0w s, DaW4eD,

Keratach Windgower inc SR KICE-5E GraanRidge (B 48, 16w
O1W8004, 1WA,
01035, 01144,
0711464, D1TWI4EB,
046G, D1TWI4ED,
DEW 464, DEWIT4EE
DV 46T, DEWW14ED,

Keretech Windpower Inc US& k533 GreenRidge OBV 48, 16WD11

Kerstach Wirdpower In: LIS& K558 GrasnRidge ey 48

Karstpch Wieskpower Inc LS4, KWE-33 GreanRidge (e 48

Kerstech Windpower inc LS4 KR5S GreenRlidge £

Keretech Wirdpower Inc  USA& k533 WindPower Patners 1955 LP  BOE0

Ferstach Wirdpower Inc LS8 K533 WindPower Partnens 19683 LP BO3S

Kersetech Wirdoower Inc LS8 KyE-33 WindPower Partners 1993 LP  BER

Kierstach Wirdooser Inc LS4 KEE-55 ‘WindPower Partners 1953 LP BER

Karstech Wirdpower Inc  USA V511 ‘WindPowar Partners 1953 LP 6118

Kerstech Windpower Inc  LIS& V513 WindPower Partners 1985 LP E213

FErstech Wirdgower Inc LSS kv5-33 WindPower Partngrs 1963 LP B213

Ieicesrup Manfscturing Co. Denmiark fefcon G0 Seavest Energy Group B2

Mosup Mantsciuing oo Denmark Iz 103 SeatWest Energy Goup ECET

Mioenip Mantaciunng Co. Denmark o B3 SeaWest Energy Group (=1 =h)

Fpesup Marniactuning Co. Danmark bl T SpaWast Enargy Gmup ELET

Mierup Manfacturing Co. Denmiark fetizion 0 SeaWast Energy Group EOEA

Iioerup Manfscturing Co. Denmiark fefcon N0 Seavest Energy Group B

Mzerup Mantsctunng o Denrk Ptz 5013 Seavest Energy Group BT

Mipesup Manizciunng oo Danmark o T Seaest Enargy Gmup B

Moerup Manfactuning Co Danmark Felcom 11000 SeaWast Enargy Gmup BT

icerup Manfacturing Coo Denmiark WAYT-ZED SeaWest Energy Group EOET

Mzerup Mantsctuning Ca. Denmiack bz 6513 SeaWest Energy Graup 071014

Fiosup Mantsciunng G0 Denrak Iebzom BS13 ‘Seavyest Energy Group 07006

Miogsup Mandzactunng Co. Danmak Mcon BS13 SeaWest Enargy Grup 0115

Mioerup Manfactuning Co Danmark felcon 108 EUI Managermem = 1E) |

Moerup Mardactunng Co.  Denmiark Ivicon ESEW Wintec 6213

Iicssrup Mantscturing Co. Denmiark tetcon 10EEYW Wirglwered Assacialion BTG

Foesup Mantsciunng o Denmark Pz BN Wiaglwerad Associalion 712 ]

Ftoemup Mantactuning Co Denmark Petcon 108 KW FFL Comp B

Moerup Mardacturing o Danmiark lcon 250 kW FPL Comp B4

Iicesrup Manfacturing Co. Denmiark fetcon 108 KW FPL Comp. [F L2

Piossrup Mantsctuning Co. Denmiark tebzan 108 KW FPL Comp. BT

Foerup Mantactunng Co. Denmark Febcon 108 KW FFL Coip. B

Fiosrup Maniactuning o Denmark Pelicon B0 KW San Gorgonia Famg, Ing L

Moerup Mardzctuning Co Danmiark Felicion B0 KW San Gorgonia Famns, Ine. ELE

Magweain Shigyand and ;. tapon IeiHI 250 FPL Comp. BG3

Magasabn Shignyan ared M:.lagan WHI B FPL Coip. BE3

Piagazak Shipyan and MiJapan Pt 2500 FPL Comp E113

Magazala Shipyard and M; lapan kAl 250 FPL Comp. 6114

\Mesgweshi Shigyan] ard M: bagpoan FiHI B0 FPL Corp. 6114

NEG Micon AS Denrark NEG MICON 70D FPL Corp. BOET

HEG Micon A5 Oenmark WEG MICCH P00 FPL Corp [1=]]

Piordes Wirad Turbines  Gerreany hiordes 1000 EUI Msrezerngn 131
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APPENDIX A (Con't)

Mortiank Enargy Groun  Denmark Mortank ES13 Cakerad Rosources, Inc ECED
Mordiank Energy Group  Danmiark fdordiank MET &5 Intemational Turbime Research 358106
Mordtank Energy Group  Denmiark Ierdtank SO0 Intemnational Turbine Research 2568105
Mardiank Enemy Groug  Denmiark hardiank EE&WY Winlet E213
Mordiank Energy Giroun  Denmark Miortank BSEY Wiglversd Associalion (215 5]
PFordtank Energy Groug  Denmark Blnrdtark BSEW Mot 015
Mordiank Energy Group  Danmiark Momdtank 150 KW FPL Comp. B
Mordtank Energy Group  Denmiark Merdank 75 FPL Comp. B4
Fordiank Energy Group  Denmark lordiank BS KW FFL Corp. B4
Md LIE_P. 'I."E'I:I 95T Seavest Energy GIEE E[_E-l-
Westas Wind Systems &% Denmiark Westas W17 ZLand 01w 7
Weatas Wind Syslems Al Denmiak Westas W-15 Tand BT
Westas Wind Syalems Al Denmark Weslag V-15 Jond (25
Westas Wind Syslems A% Danmark Westas v-15 Lond B0
Wastas Wind Syslems A% Danmark WVestas W15 Zand E041
Westas Wind Sysiems &% Denmiark Westas W17 Zond B4
Westas Wind Syslems A Denmiark vestas V-15 Tand B042
Weestas Wird Syalems A% Denmark estag v-17 Jond B4
Westan Wind Systeme &4 Denmark Westag Wl Lo (=1L
Wastas Wind Systamis &% Danmiark Wastas W15 Zand B3
Westas Wind Sysiems A8 Denmiark Westas W17 Zond 043
Westas Wind Syslems A Denmark Westag V17 Tand B4
Westag Wind Syalems A% Denmark Ve V-2 Lond B
Westan Wind Syslems &8 Denmark Westag Wl Lond (=155
Wastas Wind Systems &8 Danmiark Vastas Wil Zond EOET
Westas Wind Sysiems At Denmark Westas WIT Zond B0
Westas Wind Syelems A% Denmark Wieslag VI Tond B103
Wistag Wind Syelerne A Danmark eztap v-2F Lomd BI04
Westas Wind Syslems AY Denmark “estas Y-17 Jond B105
Wastas Wind Systems &8 Denmiark Vestas W15 Zond E105
Westas Wind Sysiems A% Denmiark Westas W17 Land E10G
Wt Wind Syslems Al Denmiark Wieslag v-15 Tond 6107
Westas Wind Syatems At Denmark Westag W17 Lomdd B10F
Wastas Wind Systems &8 Danmark Vestas W.1TE Dond E107
Westas Wind Systems A Denmiark Westas WIT Zond Bi07
Weatag Wind Sysiems Al Denmiwk Westas W17 Tand G0
Westas Wird Syalems Al Denmark Weslag V-15 Zond E111
Westan Wi Syslems A% Denmark “estag Y-17 Jond E111
Wastas Wind Systems &8 Danmiark Vastas W1TE Zond E111
Westas Wind Systems &% Denmiark Vestas W15 ZLand B112
Westas Wind Syslems Al Denmiark iestas W-17 Tand 6112
Westas Wind Syalems Al Denmark estag VIFE Intamalianal Turbrs Regaarch 2508105
Westan Wind Systems A% Denmark Westas Vi7 Inbematinnal Turturss Research SSWI105
Wastas Wind Syslems A% Danmark W FPL Comp B4
Westas Wind Sysiems &% Denmiark Westas WiB FPL Comp. [F L2
Westas Wind Sysiems Al Denmark W7 FPL Corp. B
Westas Wind Syalems A% Denmark iestae V-39 500 KW San Gongomo Farng, Inc.
Westas Winad Syslems &4 Denmark Westas V-39 500 kWY San Gorgonio Fams, Ing G4
Wastas Wind Systamis &% Danmiark Wastas VeIl MLH Ersrgy ELES

Appendix -4-



APPENDIX A (Con’t)

‘Wircon Enengy Sysierns US& Wircon X0 Intemalional Turbire Research 25105

Wiron Enengy Syslerms  LIS& WiraCon WEEET Inbemational Turborss Resaarch 2580105

Wircon Enargy Systemne LISA Wircon 10EKW ‘W shwenad Association [Z1

Wircon Enargy Systerns  USA Wircon KT 110kW ‘W stwind Association o
07004, O1TWTNE,
QT35 Q1WA
01 488, D1WI4ER
01 4B, 01W14ED,
D 464, DEVW14ED,
eV 4B, DEWT4ED

Wifired Enengy Group England WE-250 GreenRlidge LY 45, 16011

Wirddame Danmiark AT Windane 34 San Gorgonia Famns, Inc BG4

Wirdmalic Denmiark Wirdmalic 155 SeaWest Energy Group B

Wirsdrnalic Denmiak Wirdmalic Seavyest Energy Group O 2

Wirsdrnalic Dannark Wirdmnalic 173 Southem Calforns Sunball  BEE

Wirdmalic Danmark Wirdnalic 155 Southem Calforres Sunbali  BOSS
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APPENDIX B: SOURCESOF WIND ENERGY
TECHNICAL ASSISTANCE/INFORMATION

California Energy Commission:

George Simons

PIER Renewables Program Manager
Research & Development

1516 Ninth St., MS-43

Sacramento, CA 95814

(916) 654-4659

Marwan Masri

Renewables Energy Programs Manager
Renewables Public Incentive Programs
1516 Ninth St., MS-XX

Sacramento, CA 95814

(916) 654-4531

News media, please contact:
Claudia Chandler

Assistant Director

Media and Public Communications
Office

(916) 654-4989

[ www.energy.ca.gov]

Dick Anderson

Technical Coordinaor, Avian Mortality
System Assessment & Facility Siting
1516 Ninth St., MS-40

Sacramento, CA 95814

(916) 654-4166

Tim Olson

International Program Manger
Energy Technology Export Program
1516 Ninth St., MS-45

Sacramento, CA 95814

(916) 654-4528

National Resources;

Electric Power Research Institute
(EPRI)

Chuck McGowin, Manager
Wind Power Integration

3412 Hillview Avenue

Palo Alto, CA 94304

(650) 855-2121

[ www.epri.com)

National Renewable Energy Laboratory
(NREL)

Susan Hock

National Wind Technology Center
1617 Cole Blvd.

Golden, CO 80401

(303) 384-6950

American Wind Energy Association
(AWEA)

122 C Street, NW, 4th Floor
Washington, DC 20001

Main: (202) 383-2500

[ www.awea.org]

Sandia National Laboratories
(SNL)

Henry Dodd

P.O. Box 5800, MS-0708
Albuguerque, NM 87185-0708
(505) 844-5253
[www.sandia.gov]
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[www.nrel.gov]

U.S. Department of Energy University of California

(DOE) Wind Energy Consortium

Peter Goldman, Director Cornelisvan Dam

Office of PV and Wind Technology University of Californiaat Davis
1000 Independence Ave., SW One Shields Avenue
Washington, DC 20585 Davis, CA 95616

(202) 586-1995 (530) 752-7741

[ www.eren.doe.gov/wind] [ www.ucdavis.edu]
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APPENDIX C: REPORTING TEMPLATE
Reporting template

Cosinc] Mamen 'i
Aol iz -i
Fhunu.l’:é
E-Kiasd '.JE
I.'H-!:I.'r:.i
Wind Penject Memss '%
Dipadalng Miswes -.i
. Rl 1 Haded ¥ Huiled 3
Turhme BHndsl

Mansfarfuinn Heme and Sl i

Clirralathen sairhibid & Ll ot illad

Hiiiidbar af s leisrs. inatallesd distiovg reponing pariad

Rl jsdy

Slza (KWW = MPN
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APPENDIX D: WPRSREGULATIONS

REGULATIONS
CALIFORNIA ADMINISTRATIVE CODE
TITLE 20, CHAPTER 2, SUBCHAPTER 3, ARTICLE 4
WIND PROJECT PERFORMANCE REPORTING SYSTEM
Adopted
November 28, 1984

1381 Title and Purpose

The purpose of this article is to specify performance reporting requirements for operators
of specified wind energy projects and for entities which purchase electricity from the
projects and to identify requirements for the Commission to publish the information.

Authority cited: Sections 25213 and 25218 (e), Public Resour ces Code Reference:
Sections 25216.5 (d), 25601 (c), and 25605, Public Resources Code.

1382 Definitions

For the purposes of this article, the following definitions shall apply unless the
Commission has clearly indicated otherwise in these regulations:

@ “Contingency Costs’: costs which may be paid by investors after theinitial
investment, but which are not paid out of project revenues. Contingency costs
may include such costs as turbine repairs or annual insurance fees paid during the
reporting year.

(b) “Cumulative Number of Turbines Installed”: cumulative total number of turbines
of agiven model installed by the end of the reporting period.

(© “Electricity Produced (kWh)”: total kilowatt hours actually produced by all of the
turbines of a particular turbine model contained within the wind project where the
electricity is delivered to awind power purchaser for sale during the reporting
period.

(d) “Name of Wind Project”: name used for the project in any prospectus, offering
memorandum, or sales literature.
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(e) “Number of Turbines Installed During Reporting Period”: number of additional
turbines installed during the calendar quarter of the reporting period.

[Projected information currently not tracked. 1tems (f)-(h) do not apply for current

report]

) “Project Cost” : total cost of the turbines installed during the reporting period.
Project cost includes all debt and equity investment in the project (including non-
recour se notes) and should be comparable to the project cost shown in the
offering memorandum, prospectus or sales literature published by the developer.

(9) “ Projected Annual Production Per Turbine (kWh)” : annual average kilo-watt
hour (kWh) production, by model, predicted by the developer in its prospectus,
offering memorandum, or sales literature. Thisfigure may be revised annually
prior to thefirst reporting quarter of each year and shall be based upon average
site specific wind distributions and the wind turbine power curves.

(h) “ Projected Quarterly Production Per Turbines (kWh)” : the quarterly breakdown
of the Projected Annual Production Per Turbine.

() “Rotor (M?)”: rotor swept areain square meters for each turbine model.

() “Size (kW) the turbine manufacturer’s published power rating in kW for a
given wind speed in mile per hour (mph).

(k) “Turbine Model”: manufacturer’ s name or commonly used term for the model of
a specific rotor (M?) and size (kW).

() “Wind Power Purchaser”: any electricity utility or other entity that purchases
electricity from awind project, as defined in this section.

(m)  “Wind Project”: one or more wind turbine generatorsinstalled in Californiawith
a combined rated capacity of 100 kW or more, the electricity from which is sold
to another party.

(n) “Wind Project Operator”: any developer or operator who directly receives
payments for electricity from the wind power purchaser.

Authority cited: Sections 25213 and 25218 (e), Public Resour ces Code Reference:
Sections 25216.5 (d), 25601 (c), and 25605, Public Resources Code.

1383 Reporting Period

For the purpose of this article, and unless otherwise indicated, the reporting period shall
be each calendar quarter, beginning with the first quarter following the effective date of
thisarticle. Quarterly reports filed pursuant to this article shall be submitted not later
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than the forty-fifth day following the close of each reporting period. Reports shall be
deemed submitted as of the date of postmark, provided that the report is properly and
legibly completed.

Authority cited: Sections 25213 and 25218 (e), Public Resour ces Code Reference:
Sections 25216.5 (d), 25601 (c), and 25605, Public Resources Code.

1384 Reguirementsto File

The information required by this article shall be submitted to the Commission by wind
project operators and wind power purchasers. Reports shall be made on forms

prescribed by order of the Commission and according to instructions accompanying the
forms. A copy of the wind project prospectus, offering memorandum, and other sales
literature shall accompany theinitial report. All reports must be verified by aresponsible
officia of the firm filing the report. Requests for confidentiality may be filed pursuant to
20 Cal. Admin. Code section 2501 et. seq.

Authority cited: Sections 25213 and 25218 (e), Public Resour ces Code Reference:
Sections 25216.5 (d), 25601 (c), and 25605, Public Resour ces Code.

1385 Information Reguirements: Wind Project Operators

Each operator firm submitting information pursuant to the provisions of the article shall
include the following:

(1) Name of wind project

(2) Name and address of operator

(3) Name and phone number of contact person at operator’s firm

(4) Operator’s name as shown on power purchase contract (if different than 2 above)
(5) Name of wind power purchaser

(6) Purchase contract number

(7) Resource area and county

(8) Datesof reporting period

(9) Turbine model

(10) Cumulative number of turbinesinstalled

(11) Number of turbinesinstalled during reporting period

(12) Rotor (M?)

(13) Size (kW) at stated wind speed

(14) Project cost

(15) Additional project contingency costs for which investors may be responsible
(16) Projected quarterly production per turbine (kWh)

(17) Projected annual production per turbine (kWh)

(18) Electricity produced (kWh)

(19) Turbine manufacturer’s name and address

Appendix -11-



(20) Operator comments, if any

Authority cited: Sections 25213 and 25218 (e), Public Resour ces Code Reference:
Sections 25216.5 (d), 25601 (c), and 25605, Public Resources Code.

1386 |Information Reguirement: Wind Power Purchase

Each wind power purchaser submitting information pursuant to the provisions of this
article shal include the following:

(1) Name of purchaser’sfirm

(2) Name and phone number of contact person at purchasers firm

(3) Date of report

(4) Name of wind project operator

(5) Number of contract with wind project operator

(6) kWh produced during reporting period

(7) Datesof reporting period

(80 The maximum MW which the operator can deliver to the purchaser as specified in
the power sales agreement

(9) Purchaser comments, if any

Authority cited: Sections 25213 and 25218 (e), Public Resour ces Code Reference:
Sections 25216.5 (d), 25601 (c), and 25605, Public Resources Code.

1387 Publication of Data

The Commission staff shall compile and distribute, on a quarterly basis, the information
reported by wind project operators and purchasers. Cost datawill be published by the
Commission in a aggregated form to the extent necessary to assure confidentiality. The
final publication of each year shall combine the performance datafor that year. The
publication shall designate the name of any wind project operator from whom
performance datais not received.

Authority cited: Sections 25213 and 25218 (e), Public Resour ces Code Reference:
Sections 25216.5 (d), 25601 (c), and 25605, Public Resources Code.

1388 Failureto Provide Information

The Commission may, after notifying any person of the failure to provide information
pursuant to this article, take such action to secure the information as is authorized by any
provision of law, including, but not limited to, Public Resources Code section 25900.

Authority cited: Sections 25213 and 25218 (e), Public Resour ces Code Reference:
Sections 25216.5 (d), 25601 (c), and 25605 (€), and 25900, Public Resources Code.
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1389 Exemptions

Operators of wind projects of lessthan 100 kW rated capacity or operators who do not
offer electricity for sale are exempt from this article.

Authority cited: Sections 25213 and 25218 (e), Public Resour ces Code Reference:
Sections 25216.5 (d), 25601 (c), and 25605, Public Resources Code
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