May 17, 2005

False Claims Of Wind Turbine “Capacity Value,” Confusion about Electric System Terms and Questionable EIA Data on the Amount of Electricity Generated By “Wind Farms.”

Recently an article questioning the value of “wind energy,” was challenged by a reader who claimed that the citizen had understated the “capacity value” of PacifiCorp’s Foote Creek I “wind farm” in Wyoming.  

This may seem to be a minor point but the challenge illustrates a lack of understanding of some of the key reasons why wind energy is not a reliable energy source.  Unfortunately, it also shows how regulators and some electric utility executives are making bad choices that add to electric customers’ monthly bills.

Sorting out the facts requires (i) digging into available data from PacifiCorp and the US Energy Information Administration (EIA) and (ii) understanding several terms and concepts that are important in determining the true value of electricity produced by wind turbines and the impact of that electricity on electric systems or “grids.”  

In summary: 

1. The reader who raised questions was did not have an accurate understanding of the true “capacity value” of wind turbines, or the meaning of electricity system  “reserve margins” – despite his claim that he had long experience with wind energy.
. 

2. PacifiCorp has made claims about the “capacity value” of the Foote Creek I “wind farm” in Wyoming that do not make practical sense – yet the company may be doing what the regulators want them to do.  Furthermore, “capacity values” now being allowed for “wind farms” by grid managers (e.g., the PJM grid) are unrealistic and, in effect, provide another subsidy to “wind farm” owners.
3. Reporting to the US Energy Information Administration (EIA) of the amount of electricity generated at the Foote Creek “wind farms” is inconsistent, inaccurate and of highly questionable validity.  (There are 4 facilities with different ownership but all apparently operated by SeaWest Windpower.  This was acquired recently by AES Corp.)
An inquiry to EIA yielded some information that may be useful to anyone attempting to use data from the EIA Form 906-920 reporting system.  Also, as indicated below, that inquiry provided a partial explanation for what appeared to be significant differences in output reported by PacifiCorp’s for its share of the Foote Creek I “wind farm.”
Understanding the Reader’s Comments

 

The reader making the challenge probably does not understand the following concepts::

1.  “Planning Margin.”  Let’s start with what he calls “planning margin of 15%.”  Some call this “Reserve Margin” and PacifiCorp refers to it in its Integrated Resources Plan (IRP) as “Capacity Planning Margin.”  These terms refer to the amount of “extra” generating CAPACITY that a utility (or electric grid which may cover several organizations) tries to have available at all times as a contingency measure.  A utility’s (or a grid manager, such as the New England Independent System Operator) needs to be sure that enough generating CAPACITY (i.e. the ability to generate electricity when needed) is available at all times to meet all customers’ demands.

Since all plans are based on estimates of demand (or “load”), supply (“generating capacity”) and transmission capacity that can turn out to be wrong, a utility or grid manager will try to have extra generating capacity readily available.  That extra generating capacity could be needed if demand turns out to be higher than estimated, if a generating unit fails unexpectedly, if a unit must be taken off line for repair or maintenance, and import source (e.g., from HydroQuebec) fails, or if a key transmission line fails.  If the generating capacity isn’t available, the utility or grid manager may have to “shed load”; that is cut electricity supply to some customers or areas.

Reserve margins are most difficult to maintain when electricity demand is at its highest points (i.e., called peak demand).

Critical to the task of maintaining a reserve margin is that the generating capacity is RELIABLE (i.e., available when needed) and DISPATCHABLE (i.e., it can be turned on and off when needed or not needed). 

The fact that wind advocates like to ignore is that the output from wind turbines is intermittent, highly volatile, and largely unpredictable except in the short term (a few hours at most).  Wind turbines are NOT reliable or dispatchable.

2.      “Capacity Value.”  A utility or grid manager, when looking at the electricity supply side of the planning task must add up the “capacity value” of all the generating units that will be AVAILABLE to generate when needed, and he needs to know how much electricity can be generated on that day (which is measured in kilowatts (kW) or megawatts (MW).   The amount that can be generated tends to vary by the outside temperature so, typically, generating units have a different summer capacity than winter capacity.

In practice, the generating unit owner or operator will state how much capacity is available from various generating units.  The system operator (particularly a grid run by an independent operator) probably will check from time to time to see if the plant really can produce as much electricity as its owner has claimed.

“Capacity value” is a real problem for the wind industry.  Even though their wind turbines may be “available,” they can’t be counted on to produce whenever needed because the wind may not be blowing hard enough (or perhaps too hard).  So, as a practical and factual matter, wind turbines have very little or no “capacity value.”  The true capacity value would be the amount that they can produce when electricity demand is at its peak – and that, of course, cannot be predicted.

The wind industry has been trying to “talk around” this issue for years.  If you read PacifiCorp’s 2003 Integrated Resource Plan (IRP) in detail, you will see that they admit this is an unknown.  On page 131, PacifiCorp indicates that there is no “industry standard.”

The wind industry has been lobbying regulators to assign some capacity value – arbitrarily – and a few have.   Such arbitrary assignments are probably a part of state regulators unwitting desire to “bend over backwards” to encourage, accommodate and subsidize the wind industry at consumer and taxpayer expense.  Apparently some of the regulators in the Pacific Northwest (where regulators love “renewable” energy) have decreed (or leaned on utilities to agree) that “wind farms” should be assigned an arbitrary “capacity value” of 20%.  PacifiCorp’s 2004 IRP, on page 94, reflects this 20% “estimate.”  The matter is discussed in more detail – along with “studies undertaken by other utilities such as Xcel – on pages 139 et. esq. of the Technical appendix to PacifiCorp’s 2004 IRP.  The acceptance of the 20% number seems to apply more to PacifiCorp’s potential future purchase or acquisition of 1,400 MW of wind capacity than it does to PacifiCorp’s existing Foote Creek I ownership.

Does this mean that PacifiCorp’s Foote Creek I “wind farm” (at least the share that PacifiCorp owns) can produce at 20% of its rate capacity when electricity demand is at high levels?  The honest answer is NO.   The wind simply may not be blowing at the time.  The arbitrary assignment of 20% is arbitrary and would be proven false.

Assignment of such an arbitrary “capacity factor” – which has also been done by the PJM Regional Transmission Organization (RTO) is equally invalid.  It provides one more subsidy to “wind farm” owners by assigning an unwarranted value.

In fact, the likelihood that an arbitrarily assigned 20% “capacity value” would be proven false is especially high because winds tend to be strongest at night and in winter – not on hot summer weekday afternoons when electricity demand is often highest (reaches its “peak”) due to air conditioning load on top of normal industrial and commercial load.

The attached spreadsheet with the data on Foote Creek demonstrates the different capacity factors by month.  Keep in mind that the data reported to EIA data are very “sloppy” and undoubtedly inaccurate.  However, they appear accurate enough in two years (2003 and 2004) to show the variation in “capacity factor” from month to month.

3.      “Capacity.”  This term normally refers to the maximum amount of a generating unit’s ability to produce electricity and is measured in kilowatts (kW) or megawatts (MW).  The principle measure of “capacity” is referred to as “Nameplate” capacity.  It’s the capacity rating “stamped” on the unit by the manufacturer.  As indicated above, the actual capacity may vary by outside temperature.

4.      “Capacity factor.”  A generating unit’s “capacity” factor is a measure of the unit’s ACTUAL production of electricity.  A unit’s “capacity factor” is calculated by for some period of time, usually a year or a month.  To do this, the actual (metered) output of the unit is divided by the unit’s rated (nameplate) capacity x the hours in the period (month or year). 

For example, if one of the sixty-nine 600 kW Mitsubishi wind turbines at Foote Creek I produced 1,839,600 kilowatt-hours of electricity during 2004, it would have had an annual Capacity Factor of 35%.  That is, 1,839,600 divided by 600 kW x 8760 hours in year (or 1,839,600 divided by 5,256,000).

Electricity Produced by Foote Creek I and its alleged “Capacity Value.”

1.         Messy Data reported to EIA (in Form 906-920 system).  First, note that the attached spreadsheet shows the month by month data in EIA’s data base that apparently was reported for the Foote Creek “wind farms” for calendar years 2002, 2003, 2004 and January 2005.  As you will see the reporting is quite inconsistent and incomplete.  For example:

a.       For the first 6 months of 2003, production data for Foote Creek III and IV probably were combined with and reported as Foote Creek I – thus the unrealistically high capacity factors for Foote Creek I.

b.      Note that exactly the same numbers (3,902 MWh) of production were reported for July and August 2003 for Foote Creek I.   This would be highly unusual and the numbers are almost certainly phony.

c.       Missing Data for Foote Creek III and IV for 2004 and January 2005. 

d.      The data for 2002 probably are worthless.  The capacity factors are unrealistically high, particularly when compared with subsequent years and show little drop during the summer.

An EIA Executive has provided an explanation of the EIA 906-920 reporting system that may be of interest to anyone attempting to use the EIA data.  That explanation is shown below as Addendum A.  

2.         Drop in Production and Capacity Factor during warmest months.  Even though the data is of questionable validity, they do appear to show (as would be expected) a significant drop in actual electricity production during June, July and August.  PacifiCorp’s IRP indicates that the company is now a “summer peaking” utility; i.e., it experiences its highest electricity demand during the summer (which is common as more people use air conditioning).  So:

a.     Actual production from the wind turbines is lowest during the months of highest electricity demand.

b.     Highest electricity demand occurs in mid and late afternoon during summer months, but the production from wind turbines most likely occurs at night.

4. How much electricity REALLY is produced by Foote Creek I?  If one were to believe the data reported to EIA’s Form 906-920 system, then the production from Foote Creek I during the period from April 1, 2003 through March 31, 2004, was 129,376 MWh and PacifiCorp’s 78.74% share would have been 101,871 MWh (i.e., 78.74% x 129,376). 

However, PacifiCorp’s 2004 IRP, on page 30, indicates that it received only 61,560 MWh of electricity from Foote Creek I.  My initial conclusion was that something is wrong with these  numbers.  However, EIA has provided a plausible explanation which is shown below as Addendum B.  

It would be VERY interesting to know how much production PacifiCorp is claiming when it filled out its tax return and claimed the $0.018 wind production tax credit! 
In summary:

         PacifiCorp’s 2004 IRP claim of a 20% “Capacity Value” for its share of the Foote Creek I wind farm is unrealistic.

· Any regulatory agency or grid manager (Utility, ISO or RTO) assigning an arbitrary 20% capacity factor for a “wind farm” is, in effect, subsidizing the “wind farm” owner – at the expense of electric customers. 

· The person claiming that the “Capacity Value” of Foote Creek I was understated in the original article apparently is confused about key electric industry concepts.

· The validity of the data reported on Foote Creek “wind farms” is suspect.

Glenn Schleede
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Addendum A:  EIA explanation of its 906-920 data.
Why do the number of Foote Creek plants that appears in EIA data files vary?
Generation for wind farms (and all other power plant types) is collected on the Form EIA-906, "Power Plant Report."  In order to conduct our surveys within available EIA resources and to reduce the burden on respondents, data is collected each month from a sample of respondents.  The detailed data for these in-sample plants is posted each month in Excel files on the EIA web site.
In addition, EIA uses the monthly sample to estimate state and national generation totals, using statistical procedures to estimate the non-sampled units.  The estimated values are included in the web files as state/energy source aggregates; plant-level estimates are not published.
There are four Foote Creek wind farms in the EIA-860 capacity survey.   Of the four wind farms, only Foote Creek I meets the 25 MW nameplate capacity threshold for monthly reporting on the EIA-906. This is why the 2004 and 2005 EIA-906 files, which do not yet reflect data collection from annual respondents, show only the single plant. The generation for the other Foote Creek plants is part of the monthly estimation and is rolled up in state/fuel aggregates. When we collect annual data from the smaller respondents, including Foote Creek II, III, and IV, the plant level detail for all four plants will appear in the final data files.
However, there are two areas in which we may consider further follow-up:
        Confusion over the treatment of in-sample and out-of-sample plants is common, based on phone calls we receive.  The EIA-906 Excel files are accompanied by detailed documentation, but evidently that documentation is not placed in such a way that everyone sees it.  We will consider inserting, in a prominent place in the data file itself, an information box that would explain the sampling procedure and what it means for the display of plant level data.
        The 2003 data file, which is final, is missing Foote Creek IV, a 16.8 MW unit. This reflects the difficulty we have with wind units. Due to several factors, including the fact that non-fossil plants are not required to obtain an EIA plant code to use in their air permit; plants change names frequently; and the existence of similar names for different facilities, these are probably the most difficult plants for us to track down. The four Foote Creek plants now all appear in the EIA-860, and should be part of the monthly and annual data collection for 2004 and 2005.
Addendum B – EIA Explanation of the differing numbers on generation reported for Foote Creek I.

Why is the generation reported by EIA inconsistent with data reported by Pacificorp in its 2004 Integrated Resource Plan (IRP)?
As you note, Pacificorp owns 32.6 MW of the 41.4 MW Foote Creek I plant (78.7 percent).  For the 12 months ending March 31, 2004, EIA data shows total generation from Foote Creek I of 129,376 MWh.  Based on its ownership share, the Pacificorp generation would have been 101,819 MWh.  However, page 30 of the Pacificorp 2004 IRP states: 
"PacifiCorp acquires wind power through a PacifiCorp-owned wind farm and various purchased electricity agreements. For the year ended March 31, 2004, PacifiCorp received 61,560 MWh from its owned wind farm."
According to a person at Pacificorp who worked on the IRP, the difference is due to a power exchange agreement which sends some of the Foote Creek I power to the Bonneville Power Authority (BPA).  The IRP thus showed only the power received by Pacificorp, not the power produced.  This explanation is consistent with other information, including:
        In materials associated with the 2003 and 2004 IRPs, Pacificorp states that the typical capacity factor for Foote Creek is 35 percent.  The capacity factor implied by the EIA data is 35.6 percent.
        Material associated with the 2004 IRP includes a graph of generation from Foote Creek I.  There is no data table accompanying the graph so we do not have the exact values used to create the graph, but from a visual review the graph seems to show monthly generation consistent with the values reported to and posted by EIA.
        The IRP mentions the existence of a power exchange agreement with BPA for Foote Creek I.
