Wind Ramps: Defining the Problem
August 2009
ERCOT’s experience with currently installed wind capacity demonstrates that rapid wind ramps can present operational challenges, especially when combined with rapid load ramps. It is not clear, however, that these challenges are fundamentally different from those posed by load ramps alone. If wind production is considered negative load, existing management tools may be sufficient.
 It is equally unclear how frequently significant wind ramps will occur; knowing that frequency could guide the development of any new tools that might be necessary. Numerous factors can affect size, frequency, and impact of wind ramps. Changes in the installed wind resource fleet such as increased geographic diversity, governor-like response from wind turbines, better forecasting will affect their impact and consequently, the type and quantity of tools needed. 

As Walter Reid’s paper suggests, studies are needed to determine the direction ERCOT should take to integrate the expected significant increase in wind power. At this point, however, the problem to address appears unbounded. Some of the dimensions of the challenge are laid out below, along with some examples of the information available to date that suggest their sizes. There are many more questions than answers in these examples, though.

The first step should be to get a better idea of the challenges additional wind capacity presents. Once the challenge is better defined, it will be possible to specify what needs to be looked at in order to decide what tools will be needed to meet it. Providing better specifications of the challenge will allow stakeholders to evaluate needs and priorities, and to consider new management approaches, tailored to ERCOT’s circumstances.
The recommended guidance from ROS to the appropriate working body is to use historical data to:

1. Determine the size and frequency of wind ramps

2. Compare them with load ramps to get an idea of their correlation

3. Relate wind ramps to AWST weather predictions, to get a sense of whether timing or accuracy is more important

4. Evaluate how the cause for a ramp correlates with its impact

5. See if there is any indication that geographic diversity affects the impact of ramps
Some Dimensions of the Challenge

Size & Frequency of wind events – What is the size of the challenge ERCOT faces now? 
· Size of ramps: ERCOT reported two examples of rapid up ramps from April 2008 (total installed wind capacity 5,311 MW):
· 13 April 2008 –1,610 MW up ramp in 30 minutes; 1.02% of installed capacity/minute

· 01 April 2008 – 946 MW up ramp in 20 minutes ; 0.88% of installed capacity/minute

· Extrapolating:
· assuming 10,000 MW installed wind capacity, a 30 minute ramp of 1% of installed capacity results in a 3,000 MW ramp

· assuming 15,000 MW installed wind capacity, a 30 minute ramp of 1% of installed capacity results in a 4,500 MW ramp
· Large ramps, but considerably less than the 9,000 MW drop suggested by the GE study.
·  Query: how common is a 30 minute up ramp event? Are they usually longer?
· Another data point: AWST reported a 4,259 MW up ramp occurring 10 March 2009, over 3 hours (8,065 MW installed wind capacity) [0.29%/minute ramp]
· Table 4, Analysis of West Texas Wind Plant Ramp-up and Ramp-down Events,” included as Appendix H of the GE Ancillary Services Study from March 2008, provides an estimate of the impact and frequency of weather events, assuming 15,000 MW of installed wind capacity across ERCOT. (Reproduced below)

Table 4: Extreme Events Summary: 15 GW Scenario

	Weather Event
	CREZs Affected
	Aggregated Rated Capacity (MW)
	Maximum 30 Minute Ramp (MW)
	Frequency (# times approaching max ramp per year)

	Convective
	5, 9
	3,251
	+1,300
	2 – 4

	Frontal/dryline/trough
	5, 6, 9
	4,529
	+1,324
	2 – 4

	Weak gradient
	5, 6, 9
	4,529
	-1,313
	2 – 4

	High Wind
	2, 4, 5, 6, 7, 9, 10, 12, 14
	12,329
	-2,836
	<1


· Frequency of ramps – AWS presented an analysis of 60 ramp events in ERCOT from 01 January 2009 to 20 April 2009, divided about equally up and down, and caused by ~ 10 different factors. 
· Query: How often do these types of ramps occur? What is their duration? How widespread are their effects? (more below)
Timing:

The AWST forecasting presentation at the 26 June 2009 wind workshop pointed to the difficulty of correctly forecasting the timing of wind events (see example below). 
Query: What is the impact of timing errors in wind forecasts? Is timing more important than precision regarding the event’s impact?  (NB. The slide shows a 2,000 MW down ramp over 8 hours. How typical is this?)

Slide 34


[image: image1.emf]May 11, 2009 Case

(forecast delivered 3:15 PM CDT May 10)

• Large over estimate of the 

power production from 

8 AM to 2 PM

• Error caused by slight 

errors in the placement of 

a slow moving frontal zone 

across central Texas

• Much of the error 

associated with higher 

than forecasted winds in 

the Sweetwater area

ERCOT Forecast and Observed 

Generation on 5/11/09

0

1000

2000

3000

4000

5000

6000

7000

8000

1 3 5 7 9 11 13 15 17 19 21 23

Hour of the Day (CDT)

Generation (MW)

Observed Forecast


Geographic Diversity
As more wind capacity is installed, geographic diversity will increase. The impact of increased geographic diversity is unclear. AWST models indicate that wind patterns near the coast are not well correlated with those in West Texas, however. At any rate, the larger area covered by wind resources will provide better indication of the size and speed of large wind events. It takes some time for a wind event to move 100 miles, after all. 
While almost all wind generation has located in the West Congestion Zone (a fair sized area), ERCOT is seeing more wind development in other areas, as this table from the latest CSC study indicates (in MW):
	Zone
	2009
	2010

	West
	8339.2
	8339.2 

	North
	  693.5
	  693.5

	South
	  773
	  871 

	
	
	


Other Factors
Causes for ramps – AWST presented 10 causes for 60 wind power ramps between 01 January and 20 April 2009. The ramps were almost evenly divided between up and down. It’s not clear what criteria a ramp must meet to be included, but presumably some causes are more localized than others, and, from the chart, some causes produce more ramps. Do all these have a similar impact? 
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Direction of ramp – Can up ramps be managed using curtailments/dispatch instructions? Will governor like (automatic frequency control) response from wind turbines reduce the impact  of up ramps? Perhaps only a subset of down ramps needs attention. 
Correlation with load ramps – Are they correlated? The level of correlation should help define the appropriate management techniques. Also, if the size and frequency of load ramps is similar to that of wind ramps, are new tools needed? 

Impact of better forecasting – How important is forecasting the time of wind ramps? Will better forecasting help plan for load ramps?

2. Once the problem has been bounded, what is the best approach for managing it?

Material presented at the Wind Workshop 22 August 2008
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High Ramp Rates Due to Wind Speed Increase



Total ERCOT wind generation increased from around 700MWs at 3:40 to 2310MWs at 4:10.
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