Example of Modeling Typical Transmission Derates

Path 26 Operating Transfer Capability

Although Path 26 is currently rated for a bi-directional maximum flow of 3000 MW, the operating transfer capability (OTC) is regularly less than 3000 MW.  There are a variety of reasons that the Path 26 North-to-South OTC might be derated.  Outages at Diablo Canyon can affect the OTC of Path 26.  Transmission outages in other interfaces (e.g. Path 15) can also affect the OTC of Path 26.  Maintenance on the lines included in Path 26 can also affect the Path 26 OTC.  Table 8-14 summarizes deratings of the OTC for Path 26 for 2001, 2002 and 2004 Q1
 to produce forced outage rates and their corresponding derated levels that can be applied to Path 26 when forecasting a rating.  Given that Path 26 is only capable of its maximum OTC 62 percent of the time, ignoring forced deratings on Path 26 would certainly underestimate the value of upgrading.

Table 8.1 Forced Outage Rates and Derated OTC Levels, Path 26 North-South

	Outage Level
	Forced Outage Rate (%)
	Mean Time to Repair (hr)
	Historically Likely Outage Ratings (MW)

	2008 & 2013 Outage Ratings Without Upgrade (MW)
	2008 & 2013 Outage Ratings With Upgrade (MW)

	0
	61.95
	
	3000
	3400
	4400

	1
	32.26
	24
	2500
	2900
	3900

	2
	3.5
	24
	2000
	2400
	3400

	3
	1.26
	24
	1500
	1900
	2900

	4
	1.03
	12
	500
	900
	1900


The outage ratings with and without the upgrade for 2008 and 2013 exhibit the same magnitude of decrease from the maximum OTC as the historically likely outage ratings.  Neither the 400 MW upgrade to be implemented prior to the 2008 study year, nor the 1000 MW test upgrade are derated proportionately.  This forms an economically conservative estimate of the capability of the interface and the value of an upgrade.  At the same time, it values congestion relief for situations in which the congestion was a result of derating in the no upgrade case.

Figure 8-3 compares the OTC derated profiles used in the CAISO study to actual OTCs for 2001 and 2002.

Figure 8.1 Historical Path 26 OTC Duration Curve and OTC Schedules for 2008, 2013 with and without Path 26 Upgrade
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� The OTC profile for 2003 was ignored because the Vincent sub-station fire impacted the rating of Path 26 for an unusual length of time.  Since this event was a statistical “outlier,” including the related OTC’s would significantly overstate the likelihood of partial outage of Path 26 in the context of a three-year sample.


� A histogram counting the number of times that the hourly OTC was within 50 MW of an even 100 MW bin was developed.  The five 100 MW increments that were most frequently active during the selected sample of hours were selected as Historically Likely Outage Ratings.  The probability of outages in neighboring bins were rolled into the probabilities of each of these bins.





