-----Original Message-----
From: Robert Blohm [mailto:rb112@columbia.edu] 
Sent: Wednesday, July 06, 2005 1:02 AM
To: Raymond Vice; Nasser.Jaleeli@PCE-Co.com; Alex Podolsky [Alex.Podolsky@PCE-Co.com]
Cc: Balance Resources & Demand SDT; cmonroe@spp.org; resources_plus@nerc.com
Subject: Completer comments on Nasser's/PCE's preliminary breakdown of Frequency event occurrences


Raymond, 

Nasser's analysis: 

1. does not tabulate the FTL exceedences after 1-minute, assuming use of the usual 1-minute data sample of frequency. Furthermore the analysis 
2. does not do any breakdown to beyond 60 mHz of deviation. Finally, the analysis 

3. depicts not overfrequency errors, but only combined-over-and-under frequency errors, and underfrequency errors, as explained in the email from Alex Podolsky below (and I have accordingly added to the next two paragraphs of my comments below). 
Accordingly I have inserted the following Examples 1.5, 1.5a, and 2a below, and into Nasser's attached PowerPoint between his Example 1 for a 6-second over-and-under frequency sample and his Example 2 for a 5-minute over-and-under frequency sample. My Examples 1.5 and 1.5a give the breakdown for a 1-minute over-and-under frequency data sample and underfrequency data sample, respectively, and they estimate it beyond 60 mHz out to an FTL of 75 mHz. Example 2a is Nasser's unprovided tabulation of his breakdown for a 5-minute "under"-frequency data sample. The underfrequency tabulations are important to account for fast-time error correction because the total over-and-under frequency errors do not capture the immediate effect of (fast) time-error correction which causes far more new errors on the under-frequency side of 60 Hz than it reduces the number of errors on the over-frequency side of 60 Hz. Finally I have inserted the following Examples 1.5b and 2b below, and into the attached PowerPoint before and after Nasser's Example 2 for a 5-minute over-and-under frequency sample. My Examples 1.5b and 2b give the breakdown for an over-frequency data sample size of 1-minute and 5-minutes, respectively 
Nasser's tabulations apply to combined over-and-under frequency errors. In my tabulations, the underfrequency exceedences number about half the total exceedences, or the same as the over-frequency exceedences, up to 30 mHz away from 60 Hz. But beyond 30 mHz away until around 70 mHz away, the overfrequency exceedences become a fraction of the underfrequency exceedences. Beyond 70 mHz there are practically no overfrequency exceedences, only underfrequency exceedences. An FTL of minus 70-75 mHz for the usual 1-minute average would have the same number of underfrequency exceedences as 55-60 mHz for a 5-minute average. During the duration of time-error corrections which may be 1/4 of the time, some higher limit would have the same exceedence rate as the average exceedence rate at 70-75 mHz, as explained in the note to my example(s). (The Draft Standard calls for setting the FTL relative to scheduled frequency rather than to 60 Hz so that time-error correction is not counteracted by a BAAL mechanism that, if set relative to 60 Hz, treats the time-error correction the same as an unscheduled error!) Even at as wide a limit as 75-80 mHz, a hardly perceptible portion of the very few exceedences would even approach 15 minutes in length, let alone 30 minutes, or ever reach FAL! 
The way to solve the excessive triggers problem consistently with the drafting of the standard would be to use the 1-minute sample used for CPS1 and widen the FTL, rather than to contradict the draft standard's requirement already agreed to under the extensive 2 year-long rounds of the ANSI open comments, response, and survey process, that the RC act within 5 minutes of an exceedence, by allowing the RC to wait for 5 minutes by using a 5-minute data sample. While exempting the RC from compliance with the Draft Standard's requirement to inform BAs within 5-minutes of well over a hundred frequency non-events in a year, use of the 5-minute data sample exempts the RC for 5-minutes from "requirement" to inform the BAs of that one frequency-event that does matter, having the effect of "asleep at the switch" (or the classic NERC concept of a "voluntary" standard!) Better to widen the FTL to capture only that one event quickly rather than maintain a tight FTL that triggers multitude non-events that give the RC a compliance pass for not informing BAs for 5 minutes of the one frequency event that does matter! That lost 5 minutes is deadly in the open-access world of increasingly wide-area cascading outages demonstrated in the 2003 Northeast Blackout! Indeed, the draft standard does not specify the FTL and leaves specification of the FTL, and validation of the method of setting it, to the directed research subject to final field testing. The draft standard is everywhere consistent with the usual one-minute sample used in CPS1. The 1-minute sample seems to best eliminate the telemetry-spike problem of using even-shorter measurement intervals, while it remains as close as possible to real-time sampling. The BAAL standard being field tested was developed in the extensive 2 year-long rounds of the ANSI open comments, response, and survey process to be the real-time of the two Balancing Standards and any move to 5-minute waiting or sampling moves us away from reliability or real-time awareness and reaction. 
Further research on, and vetting of, many more years of complete frequency data would be needed to provide a forecast of frequency performance and a probabilistic basis for final adjustment of the real-time frequency limits, since reliability is based on 10 years of performance. Furthermore, the Phase-I test data would need to be processed for different trigger limits to observe the impact of different FTLs on the number of times smaller BAs are likely to exceed their BAALs. Further research needs to determine that, when Interconnection frequency performance is at the CPS1 limit, it is not within once-in-ten years of triggering the FRL on the basis of the calculated total joint probabilities of controllable and uncontrollable errors. 

Example 1.5.

The height of the multi-colored bar at minute 1 indicates that the frequency was above or below 60 Hz for at least 10 consecutive 6-second samples, i.e. 1 minute, by:

· 30 mHz on about 7000 occasions, turquoise bar in slide 11  Once every 3 hours 

· 50 mHz on about 325 occasions, yellow bar in slide 12  Once every 3 days 

· 55 mHz on about 140 occasions, purple bar in slide 12  Once a week 

· 60 mHz on about 55 occasions, blue bar in slide 13  Twice a month 

· 65 mHz on about 20 (?) occasions  Once a month. 

· 70 mHz on about 7 (?) occasions  Once a season 

· 75 mHz on about 2 (?) occasions  Once a year

Example 1.5a.

The height of the multi-colored bar at minute 1 indicates that the frequency was below 60 Hz for at least 10 consecutive 6-second samples, i.e. 1 minute, by:

· 30* mHz on about 3600 occasions, turquoise bar in slide 16  Once every 6 hours 

· 50 mHz on about 200 occasions, yellow bar in slide 17  Once every 4 ½ days 

· 55 mHz on about 83 occasions, purple bar in slide 17  3 times a month 

· 60 mHz on about 40 occasions, blue bar in slide 17  3 times every 2 months 

· 65 mHz on about 15 (?) occasions  Once every 2 months 

· 70 mHz on about 6 (?) occasions  Once a season 

· 75 mHz on about 2 (?) occasions  Once a year

Example 2a.
The height of the multi-colored bar at minute 5 indicates that the frequency was below 60 Hz for at least 50 consecutive 6-second samples, i.e. 5 minutes, by:
· 30* mHz on about 250 occasions, turquoise bar in slide 17  Once every 5 days 

· 50 mHz on about 12 occasions, yellow bar in slide 18  Once every 2 ½ months 

· 55 mHz on about 5 occasions, purple bar in slide 18  Once a season 

· 60 mHz on about 2 occasions, blue bar in slide 18  Once a year

Example 1.5b.

The height of the multi-colored bar at minute 1 indicates that the frequency was above 60 Hz for at least 10 consecutive 6-second samples, i.e. 1 minute, by:

· 30 mHz on about 3400 occasions  Once every 5 hours 

· 50 mHz on about 125 occasions  Once a week 

· 55 mHz on about 37 occasions  Once a month 

· 60 mHz on about 15 occasions  Once every 2 months 

· 65 mHz on about 5 (?) occasions  Once a season 

· 70 mHz on about 1 (?) occasion  Once a year 

· 75 mHz on about 0 (?) occasions  Once every few years

Example 2b.
The height of the multi-colored bar at minute 5 indicates that the frequency was above 60 Hz for at least 50 consecutive 6-second samples, i.e. 5 minutes, by:
· 30 mHz on about 210 occasions  Once every 5 days 

· 50 mHz on about 8 occasions  Once every 4 months 

· 55 mHz on about 3 occasions  Once a year 

· 60 mHz on about 1 occasion  Once every 2 ½ years

The last graph in this PCE PowerPoint demonstrates that an imperceptible tiny fraction of these occasions consists of events approaching 15 minutes in length, let alone 30 minutes in length. 

* When time-error correction (-20 mHz offset) is invoked, the underfrequency FTL becomes -30 mHz from scheduled frequency and the number of FTL-exceedences (occasions) is more frequent than the average # of exceedences for a given FTL setting. When time error correction is not being invoked, the number of exceedences is less frequent than the average # of exceedences. Time-error correction is invoked every day, for at least 4 hours a day and practically always to correct fast (over-frequency) time-error according to NERC's Joe Emde, without regular seasonal variation over the years. Total over- & under-frequency error does not capture the immediate effect of time-error correction on the number of errors because the amount of underfrequency error introduced far exceeds the amount of overfrequency error reduced. (The Draft Standard calls for setting the FTL relative to scheduled frequency rather than to 60 Hz so that time-error correction is not counteracted by a BAAL mechanism that, if set relative to 60 Hz, treats the time-error correction the same as an unscheduled error!) 
Page 2 of Balancing Standard Supporting document "Procedure for Determining Interconnection Frequency Limits", found at ftp://www.nerc.com/pub/sys/all_updl/standards/sar/Supporting_Documents.pdf ,  requires incorporating time-error correction in the setting of the frequency limits thus: 

2. Determine the lowest frequency operating setpoint for the interconnection2. 

2This is standardized across the Interconnections by the Time Error Correction procedures of Policy 1, Appendix 1D as 59.98 Hertz during a Fast Time Error Correction

3. Calculate the difference between the lowest frequency operating setpoint and the Under Frequency Load Shed H for the interconnection. This is the maximum allowable frequency drop for the Interconnection without an unwarranted load shed.

-----Original Message-----
From: Alex Podolsky [mailto:Alex.Podolsky@PCE-Co.com]
Sent: Friday, July 01, 2005 11:36 AM
To: Robert Blohm
Cc: Nasser Jaleeli
Subject: Re: Revised comments on Nasser's/PCE's preliminary analysis of Frequency event occurrences

Robert,

FYI, the entire Section 1 of the PowerPoint Nasser sent, including both Examples 1 and 2, gives the results for the sum of both under- and over-frequency excursions, not just over-frequency. However, Section 2 includes only the under-frequency portion. I hope this information is helpful.

Alex

Alex Podolsky
Priority-based Control Engineering (PCE)
6063 Frantz Road, Suite 205
Dublin, Ohio 43017-3370
: 614 799 0300 

-----Original Message-----
From: Nasser Jaleeli [mailto:Nasser.Jaleeli@PCE-Co.com] 
Sent: Wednesday, June 29, 2005 9:58 PM
To: Raymond Vice
Cc: balressdt@nerc.com
Subject: Frequency event occurrences

Raymond,

Before and during the conference call on June 28, we had been wondering how often frequency in the Eastern Interconnection remains away from 60 Hz by the thresholds relevant to the upcoming Field Test for specific periods of time. Brian and Alex found a way to perform this analysis using the data available to us. The results are attached in a PowerPoint file. Please evaluate if you would like to forward it to the rcwg_plus@nerc.com before the meeting tomorrow.

Best Regards,

Nasser Jaleeli
Priority-based Control Engineering (PCE)
6063 Frantz Road, Suite 205
Dublin, Ohio 43017-3370
: 614 799 0300



