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Q: Please provide your name and address. 1 

A: I am Robert McCullough, Managing Partner of McCullough Research, 6123 S.E. Reed 2 

College Place, Portland, Oregon 97202. 3 

Q: Can you briefly summarize your qualifications? 4 

A: My full qualifications were included in the testimony and exhibits I submitted in this 5 

proceeding on March 3, 2003 (see Exhibit SEATAC-401).  Please refer to those materials 6 

for a detailed description of my qualifications. 7 

Q: What is the purpose of your rebuttal testimony today? 8 

A: My testimony rebuts the claims that Powerex Corp. set forth in the comments that it filed 9 

in this proceeding on March 3, 2003.  In those comments, Powerex claims that there is no 10 

evidence in the record that supports findings other than the proposed findings 11 

recommended by Presiding Judge Cintron on September 24, 2001.  The Presiding Judge 12 

proposed, in part, that the “parties have failed to show that market-based prices charged 13 

in the Pacific Northwest (“PNW”) during the potential refund period were unjust and 14 

unreasonable”1 and that instead the high prices in the West were caused in part by a 15 

supply/demand imbalance during the period May 2000 through June 2001, which in turn 16 

was caused in part by unusually warm weather and a hydroelectric power shortage. 17 

                                                 
1 Puget Sound Energy, Inc., 96 FERC ¶ 63,044 at 65,387 (2001). 
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Q: Did you study the issue of supply/demand imbalance in California and the rest of 1 

 the West during the period May 2000 through June 2001? 2 

A: Yes. 3 

Q: Could you please describe the data you reviewed during your study? 4 

A: I looked at a variety of data sources.  I began by examining the data collected by the 5 

Western Electricity Coordinating Council (“WECC”), which was previously known as 6 

the Western Systems Coordinating Council (“WSCC”), concerning actual loads and 7 

resources available to serve those loads for calendar years 2000 and 2001.  I also 8 

reviewed the Council’s data for 1994, which was a severe drought year, so I could make 9 

certain comparisons between 1994 and 2000 as well as between 1994 and 2001. 10 

 In January of each year, the WECC publishes a report titled WECC Summary of 11 

Estimated Loads and Resources.  That report collects and reports actual data on loads and 12 

resources for the prior year and estimated data on loads and resources for the following 13 

10 years.  In the late summer or early fall, the WECC also issues a 10-year coordinated 14 

plan summary titled WECC 10-Year Coordinated Plan Summary – Planning and 15 

Operation for Electric System Reliability.  That report contains actual loads and resources 16 

for the prior year, summarized on a regional and subregional basis.  That report reviews 17 

in detail the prospects for the coming 10 years. 18 

Q: Please describe why the WECC collects that data. 19 

A: The WECC is an organization that has had a detailed reliability planning process in place 20 

for the past 35 years.  Reliability planning tests whether the balance between capacity 21 
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resources and capacity loads is sufficient.  In the United States and Canada, reliability 1 

planning revolves around the operations of regional reliability organizations known as 2 

reliability councils.  The western half of North America is the province of the WECC.   3 

 The whole idea of electric utility planning is based on providing sufficient capacity to 4 

meet customer needs in spite of warm (or cold) weather, hydroelectric variability, and 5 

plant or transmission outages.  In order to deal with these risks, for many years the 6 

WECC has engaged in detailed planning, estimation of resources and loads, and 7 

collection of actual data.  As a result, the question of whether or not there was a 8 

supply/demand imbalance in portions of 2000 and 2001 is not a matter of opinion, but 9 

can in fact be determined from the actual data collected by the WECC and published in 10 

its reports. 11 

Q: Why is the WECC’s reliability planning focused on capacity? 12 

A: Capacity reflects the ability of each resource to meet peak loads in a reliable fashion. 13 

WECC rules make it clear that the reported capacity for each unit is actual, not 14 

nameplate.  Since it is difficult to add capacity to the electric system and firm loads tend 15 

to be price- insensitive in the short run, periods when peak loads exceed capacity would 16 

lead to brownouts and, possibly, a system collapse. 17 

There is no all-purpose reserve margin that would in all situations avoid the problems 18 

mentioned above, but the old engineering rule of thumb was five percent plus the single 19 

largest contingency.  In the WECC, this would be approximately 10 percent, if the single 20 

largest contingency was assumed to be the California Oregon Intertie (4,300 megawatts).  21 

As a general rule, reserve margins before forced outages in the 15 percent range are 22 



5 

regarded as more than sufficient.  A reserve margin after forced outages of 15 percent is 1 

considered excellent. 2 

Q: Does the WECC consider hydroelectric variability in its reliability planning 3 

 process? 4 

A: Yes.  WECC planning s pecifically assumes adverse hydro conditions, with capacity 5 

estimates based on a drought scenario.  This is why all forecasts of future load/resource 6 

conditions by the WECC bear the legend “Adverse Hydro Conditions.” 7 

The methodology for rating capacity for the region’s resources is set out in a policy that 8 

has been in place since June 20, 1974.2  The important reason why participants in this 9 

debate should review the basic WECC documents is that the ratings for hydroelectric 10 

resources in those documents are made at adverse water – in other words, the capacity 11 

valuation already assumes drought.  12 

Q: What other materials and data did you examine as part of your study? 13 

A: In addition to the data on actual loads and resources that the WECC collected for 1994, 14 

2000, and 2001, I examined the following data: (1) the actual reserve margins in 15 

California and the WECC in 1994 and 2000, including hydroelectric generation in the 16 

WECC in 1994 and 2000; (2) the forecasted and actual peak loads, looking closely at the 17 

California/Mexico subregion peak loads for 1993-2001; (3) information regarding the  18 

 19 

                                                 
2 Western Electricity Coordinating Council Criteria for Uniform Reporting Of Generator Ratings, Approved June 
20, 1974. 
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 system operating conditions in the WECC in 1994 and 2000; and (4) the California and 1 

WECC  reserve margins for the period 1993 to 2000. 2 

Q: Based on your study, do you agree with Presiding Judge Cintron’s proposed finding 3 

 that the dramatic price increases experienced in the period of May 2000 to June 4 

 2001 in the PNW markets were caused in part by a supply/demand imbalance or 5 

 capacity shortage coupled with higher than expected peak loads? 6 

A: No.  By any standard, the actual data on loads and resources that the WECC collected 7 

demonstrates that there was no region - wide capacity shortage during the period May 8 

2000 to June 2001. 9 

Q: Can you please explain your answer? 10 

A: I have reproduced below, as Figures RM-1 and RM-2, the data collected by the WECC 11 

on actual loads and resources for 2000 and 2001.  The data for 2000 is taken from the 12 

WECC report titled Summary of Estimated Loads and Resources, Data as of January 1, 13 

2001, while the data for 2001 is taken from the WECC report titled Summary of 14 

Estimated Loads and Resources, Data as of January 1, 2002. 15 
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FIGURE RM-1 1 

 2 

FIGURE RM-2 3 

 4 
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As the WECC data in Figures RM-1 and RM-2 show, for the period May 2000 to June 1 

2001, the reserve margin after forced outages for the entire WECC region was over 15 2 

percent in every month, except the month of August 2000, when it was 13.5 percent, and 3 

the month of May 2001, when it was 13.7 percent.  In every other month of that period, 4 

the reliability margin before forced outages always exceeded 15 percent.  In short, the 5 

reserve margins during this period were well within the acceptable range, and resources 6 

were in fact available to serve both firm and interruptible loads. 7 

Q: Were there higher than expected peak loads during this period? 8 

A: No.  As shown by the data in Figures RM-1 and RM-2, overall peak loads were lower 9 

than forecast across the summer and winter peaks. The major change from forecast 10 

resulted from the massive level of outages throughout the forecast. Even given these 11 

outages, overall reserves during the system peaks were quite high. 12 

Q: Was a hydroelectric power shortage a significant cause of the high prices in the 13 

 PNW during this period? 14 

A: No.  Hydroelectric shortage was not a significant cause of the high prices in the PNW 15 

during the period May 2000 to June 2001.  In Figure RM-3 below I have reproduced data 16 

collected by the Energy Information Administration and StatsCan that compare the 17 

hydroelectric generation in the WECC in 1994, which was a severe drought year, and  18 
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2000.3  As Figure RM-3 shows, hydroelectric generation in the WECC region during 1 

1994 was actually considerably lower than such generation in that region during 2000. 2 

FIGURE RM-3 3 

WECC Hydroelectric Generation in 1994 and 2000

0

5,000

10,000

15,000

20,000

25,000

30,000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

G
ig

aw
at

t 
H

o
u

rs

1994 2000
 4 

In addition, while reserve margins for the entire WECC region for 1994 and 2000 were 5 

roughly comparable, reserve margins within California were actually better in June 2000 6 

than in June 1994.  In Figures RM-4 and RM-5 below, I have reproduced data collected 7 

by the WECC. 4 8 

                                                 
3 United States Department of Energy, Energy Information Administration, Electric Power Monthly, Table 11 
Electric Utility Hydroelectric Net Generation by Census Division and State, 
http://www.eia.doe.gov/cneaf/electricity/epm/matrix96_2000.html; and Stats Canada Table 127-0001 from 
http://cansim2.statcan.ca. 
4 Western Electricity Coordinating Council: Summary of Estimated Loads and Resources, Data as of January 1, 
2002, and Western Electricity Coordinating Council: Summary of Estimated Loads and Resources, Data as of 
January 1995; Western Systems Coordinating Council: 10-Year Coordinated Plan Summary: 1995-2004, Table 3 
WECC Actual Loads and Resources for 1994. 
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FIGURE RM-4 1 

Comparison of Actual Reserve Margins in California for 1994 
and 2000
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FIGURE RM-5 3 

WECC Capacity Reserves In 1994 and 2000
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As shown by the data in those figures, the reserve margin for California, prior to outages, 1 

was 5,312 megawatts for June 2000 as opposed to only 4,773 megawatts for June 1994.  2 

As can also be seen in those figures, the reserve margin for California, after outages, was 3 

9.5 percent in June 1994 versus 11.1 percent in June 2000.  The capacity margin for the 4 

rest of the WECC was 15.4 percent in June 1994 versus 16.6 percent in June 2000. 5 

In addition, as shown in Figure RM-6 below, which reproduces data collected by the 6 

WECC, peak loads in California were significantly lower in 2000 than in 1994.5 7 

FIGURE RM-6 8 

California/Mexico Subregion Peak Loads
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5 Western Systems Coordinating Council: 10-Year Coordinated Plan Summaries: 1994-2001 (1993-2000).  
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Q: Based on your study, should emergency declarations have been necessary in 1 

 California in 2000 and 2001? 2 

A: No.  The WECC data discussed above always show a level of reserves significantly 3 

above the loads that were served.  California reserve margins were always higher than the 4 

levels that would have triggered an emergency declaration by the California ISO (“ISO”). 5 

Q: Were there any system emergencies called during 1994? 6 

A: No.  In Figure RM-7 below, I have reproduced the data collected by the WECC on actual 7 

loads and resources for the WECC region for 1994.   8 

FIGURE RM-7 9 

 10 
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As can be seen by the data in Figure RM-7, in 1994 California and WECC reserve 1 

margins stayed above levels that would have constituted an emergency, even though they 2 

were lower than the levels observed in 2000, thanks to traditional utility reliability 3 

planning methods. 4 

Q: Why did you choose to study 1994 as well as 2000-2001? 5 

A: As I mentioned earlier in my testimony, 1994 was a severe drought year in the WECC.  6 

If, as suggested by the Presiding Judge, a hydroelectric power shortage coupled with 7 

higher than normal demand was a substantial cause of the increase in prices in the West 8 

during the crisis, load/resource conditions in 2000-2001 should have been significantly 9 

worse than in 1994. 10 

Q: Did you find this to be the case? 11 

A: No.  California and the rest of WECC had lower reserve margins in 1994, when 12 

hydroelectric generation was much lower than it was in 2000. In addition, peak loads in 13 

California and the WECC were lower in 2000 than in 1994.  This comparison of data for 14 

1994 and 2000 suggests to me that the price increases experienced in 2000 in the PNW 15 

were not caused by a supply shorta ge coupled with an increase in demand.  Nonetheless, 16 

the ISO declared emergencies on 55 days in 2000 while considerably worse conditions 17 

did not cause significant problems in 1994. 18 

Q: Is there any other data that supports this conclusion? 19 

A: Yes.  I studied information regarding the system operating conditions in the WECC in 20 

1994 and 2000 and California’s and the WECC’s actual load/resource balance from 1993 21 
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to 2001.  This data was compiled by the WECC and is reproduced in Figure RM-8, 1 

below.6 2 

FIGURE RM-8 3 

 4 

Q: How did system operating conditions in the WECC in 1994 compare with those in 5 

 2000? 6 

A: The system operating conditions in the WECC in 1994 were vastly worse than in 2000.  7 

Operations within the WECC were challenged by a major earthquake that put the D  C 8 

intertie out of service for a substantial portion of the year. At 4:30 a.m. on January  9 

                                                 
6 Western Electricity Coordinating Council: Summaries of Estimated Loads and Resources: 1994-2002.  
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17, 1994, a 6.6 Richter scale earthquake hit near the Sylmar converter station for the DC 1 

intertie from California to Oregon. The southern terminus of the DC intertie was 2 

extensively damaged.  Repairs to the DC intertie took more than a year.  DC capacity was 3 

reduced to zero during the earthquake and returned to full operation only at the end of 4 

1995. 7 5 

Q: Has California’s or the WECC’s actual load/resource balance changed over the past 6 

 decade? 7 

A: Yes, but far less than would be necessary to explain the dramatic price increases 8 

experienced during the crisis.  While the years prior to 1998 are not completely 9 

comparable (the WECC changed the definition of California from California and 10 

Southern Nevada in 1998), Figure RM-8 clearly shows that the actual reserve margins in 11 

the state have not changed markedly over this period. 12 

Q: What do you conclude from the above data and materials you have examined? 13 

A: I conclude that the price increases in 2000 and 2001 in the WECC and California must be 14 

attributed to something other than low reserves, low capacity, or a significant increase in 15 

peak loads since 1994. In short, neither increased load nor the weather explains the 16 

stunning price increases that occurred during the period May 2000 to June 2001 before 17 

price caps were imposed by the Commission. 18 

                                                 
7 Key Electric Transmission Line Re-Opens In Western U.S., DOW JONES, Nov. 29, 1995; Extra L.A. Earthquake 
Wreaks Havoc on Western Electric Power Grid, ELECTRIC UTILITY WEEK, Jan. 18, 1994. 
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Q: Does this conclude your rebuttal testimony? 1 

A: Yes.2 
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