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January 16, 2004 

The Honorable Linda Mitry 
Acting Secretary 
Federal Energy Regulatory Commission 
888 First Street, N.E. 
Washington, DC 20426 

Re: Enron Power Marketing, Inc., et aL 
Docket No. EL03-180-000, et al. 

Dear Secretary Salas: 

Enclosed are an original and fourteen copies of the Califomia Independent 
System Operator Corporation's ('lSO's') Prepared Direct Testimony and 
supporting exhibits in the above-captioned proceeding. This filing includes: 

• Summary of the Prepared Direct Testimony of Dr. Eric Hildebrandt 

• Exhibits: 

Ex. No. ISO-1 Prepared Direct Testimony of Dr. Eric Hildebrandt 

Ex. No. ISO-2 ISO document entitled "Analysis of Trading and 
Scheduling Strategies Described in Enron 
Memo," dated October 4, 2002 

Ex. No. ISO-3 ISO document entitled "Addendum to October 4, 2002 
Report on Analysis of Trading and Scheduling 
Strategies Described in Enron Memos," dated 
January 17, 2003 
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Ex. No. ISO-4 ISO document entitled "Supplemental Analysis of 
Trading and Scheduling Strategies Described in 
Enron Memos," dated June 2003 

Ex. No. ISO-5 CD-ROM (Disk #1 of 2) bearing the legend "Exhibit 
No. ISO-5, Filed on January 16, 2004 in Docket Nos. 
EL03-180, et al." (Filed under seal). 

Ex. No. ISO-6 CD-ROM (Disk #2 of 2) bearing the legend "Exhibit 
No. ISO-6, Filed on January 16, 2004 in Docket Nos. 
EL03-180, et al." (Filed under seal). 

Ex. No. ISO-7 Technical Supplement to Source Data 

Please note that this testimony is being filed under seal pursuant to the 
Protective Order adopted by the Presiding Judge in this proceeding. Specifically, 
Exhibit Nos. ISO-5 and ISO-6 contain "Protected Materials, Not Available to 
Competitive Duty Personnel." Therefore, these Exhibits have been redacted in 
the public copies included with this filing. Additionally, these Exhibits will be 
provided to parties on the official service list compiled in this proceeding who 
have not already received these Exhibits in the context of the Gaming Show 
Cause proceeding (Docket Nos. EL03-137, et al.). Any party receiving these 
Exhibits who have not signed the relevant Non-Disclosure Certificate should 
immediately discard these Exhibits. 
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Also enclosed are two extra copies of the filing to be time/date stamped 
and returned to us by the messenger. Two courtesy copies of this filing are 
being provided to Presiding Judge Isaac D. Benkin. Please contact the 
undersigned if you have any questions regarding this filing. Thank you for your 
assistance. 

S incere ly~  

Counsel for the California 
Independent System Operator 
Corporation 

Enclosures 

cc: The Honorable Isaac D. Benkin 
Service List 
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THE UNITED STATES OF AMERICA 
BEFORE THE 

FEDERAL ENERGY REGULATORY COMMISSION 

Enron Power Marketing, Inc. ) 
and Enron Energy Services, Inc ) 

City of Glendale, California ) 
Colorado River Commission of Nevada ) 
Modesto Irrigation District ) 
Northem Callfomia Power Agency ) 
Public Service Company of New Mexico ) 

Oocket No. EL03-180-000 

Docket No. EL03-182-000 
Docket No. EL03-184-000 
Docket No. EL03-193-000 
Docket No. EL03-196-000 
Docket No. EL03-200-000 

(Consolidated) 

PREPARED DIRECT TESTIMONY OF 
DR. ERIC HILDEBRANDT ON BEHALF OF 

THE CALIFORNIA INDEPENDENT SYSTEM 
OPERATOR CORPORATION 

1 Q. PLEASE STATE YOUR NAME, TITLE, AND BUSINESS ADDRESS 

2 

3 

4 

5 

A. My name is Dr. Eric Hildebrandt and I am the Manager of Market 

Investigations for the California Independent System Operator Corporation 

("ISO'). My business address is 151 Blue Ravine Road, Folsom, CA 

95630. 

6 Q. IN WHAT CAPACITY ARE YOU EMPLOYED? 

7 

8 

A. I am the Manager of Market Investigations, within the Department of 

Market Analysis. 

9 
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2 Q. 
3 

WHAT ARE YOUR RESPONSIBILITIES AND ACTIVITIES IN THAT 
POSITION? 

4 A. 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 Q. 
18 

Among other activities, I have worked extensively on analyses of the 

overall performance and competitiveness of California's Energy 1 and 

Ancillary Services markets, analyses of and proposals to mitigate local 

market power, and development and analysis of system market power 

mitigation options. During the 2000-2001 period covered in this 

proceeding, I played a lead role in analyzing and reporting to the 

Commission on market conditions and outcomes in California's wholesale 

energy markets. Since that period, I have testified before the Commission 

in proceedings stemming from market conditions and activities of Market 

Participants during that period, and have performed and supervised others 

in the performance of various analyses of the types of scheduling and 

trading practices that may constitute gaming or anomalous market 

behavior. 

PLEASE DESCRIBE YOUR EDUCATIONAL AND PROFESSIONAL 
QUALIFICATIONS. 

19 A. I hold a B.S. degree in Political Economy from Colorado College, and an 

20 MS, and a Ph.D. in Energy Management and Policy from the University of 

Capitalized terms otherwise not defined in my testimony are defined in the ISO Tariff, 
Appendix A - Master Definitions Supplement. 

2 
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Pennsylvania. I have specialized in economic analysis and research 

relating to energy issues for over Fifteen years, with an emphasis on 

performing economic analysis, market research, and planning and 

evaluation studies for the electric utility industry. I began my career in 

energy research at the Center for Energy and Environment at the 

University of Pennsylvania, and then worked for over six years as an 

economic consultant to the electric utility industry with the firms of Xenergy 

Inc. and Hagler Bailly Consulting in Philadelphia, Pennsyh/ania. Prior to 

joining the ISO in 1998, I worked for over three years at the Sacramento 

Municipal Utility District as Supervisor of Monitoring and Evaluation. 

11 

12 

13 

14 

15 

16 

17 

18 

19 

Q, 

A. 

HAVE YOU TESTIFIED PREVIOUSLY BEFORE THE COMMISSION? 

Yes. I have provided written and oral testimony on behalf of the ISO in the 

proceading conceming refunds for transactions in the California wholesale 

electricity markets (Docket Nos. EL00-95-000, et al.). I have also provided 

written testimony on behalf of the ISO in the so-called "100 Days 

Evidence" proceeding (Docket Nos. EL00-95-069 and EL00-98-042). In 

addition, I have provided written and oral testimony in proceedings related 

to Reliability Must-Run Contracts in California (Docket Nos. ER98-496- 

000, ER98-1614-000, ER98-2145-000 and ER99-3603). 

2O 

O 

3 
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2 A. 

3 

4 

5 

I will describe briefly, and submit for the record of this proceeding, a report 

and supporting data that the ISO's Department of Market Analysis CDMA") 

has produced concerning possible gaming and market manipulation in the 

California wholesale electricity markets. 

6 Q. 

7 A. 

8 

9 

10 

WHAT IS THE REPORT TO WHICH YOU REFER? 

I am referring to a report that consists of three ISO documents dated 

October 4, 2002, January 17, 2003, and June 2003. I will refer to these 

documents collectively as the "ISO Report." The ISO Report is provided 

as Exhibit No. ISO-2 to my testimony. 

11 

12 

13 

Q, 

A. 

WILL YOU BE SUMMARIZING THE FINDINGS IN THE ISO REPORT? 

No. The ISO Report speaks for itself, and therefore I believe there is no 

need for me to summarize it. 

14 
15 

16 

17 

18 

19 

20 

Q. 

A. 

WHY ARE YOU SUBMITTING THE ISO REPORT IN THIS 
PROCEEDING? 

This proceeding was established by the Commission in the "Order to 

Show Cause Concerning Gaming and/or Anomalous Market Behavior 

Through the Use of Partnerships, Alliances, or Other Arrangements and 

Directing Submission of Information," issued in the captioned dockets on 

June 25, 2003 ('Partnership Order"). In that Order, the Commission noted 

4 
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that the Commission Staff cited the ISO Report in the Staff's Final Report 

in the investigation in Docket No. PA02-2-O00, which the Commission 

relied upon, in part, in issuing the Order. Moreover, in the "Order to Show 

Cause Concerning Gaming and/or Anomalous Market Behavior" ("Gaming 

Order"), which was issued concurrently with the Partnership Order, the 

Commission noted that it had reviewed the ISO Report, and that it was 

issuing the Gaming Order based on the ISO Report as well as the Final 

Staff Report and other materials (i.e., the submissions in the 100 Days 

Evidence proceedings). The Gaming Practices identified by the 

Commission in the Gaming Order are the same practices at issue in the 

11 present proceeding. 

12 Q. 
13 

14 A. 

15 

16 

17 

18 

19 

20 

21 

22 

WHAT DOES THE SUPPORTING DATA YOU REFERRED TO EARLIER 
CONSIST OF? 

The data consist of the specific transaction data for each of the practices 

discussed in the ISO Report, along with a description of the "screens" 

DMA had used to compile the ISO Report. The data and the description 

are being provided on two CD-ROMs and in a paper copy of the ISO's 

"Technical Supplement to Source Data" as Exhibit No. ISO-3. The CD- 

ROMs provided in Exhibit No. ISO-3 are designated by the ISO as 

"Protected Materials" pursuant to the Protective Order adopted by the 

Presiding Administrative Law Judge in this proceeding. Therefore, the 

version of Exhibit No. ISO-3 that is being made available for viewing by 

5 
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1 the public excludes the CD-ROMs, and contains only the Technical 

2 Supplement to Source Data. 

9 

10 

11 

12 

13 

14 

15 

16 

3 Q. 
4 

WERE THESE DATA AND EXPLANATIONS PREPARED BY YOU OR 
UNDER YOUR DIRECTION? 

5 A. Yes. 

6 Q. 
7 

8 A. 

HAS THE ISO PROVIDED THESE REPORTS AND UNDERLYING 
DATA IN ANY OTHER PROCEEDINGS? 

Yes. In the Gaming Order, the Commission directed the ISO to provide 

the transaction data underlying the ISO Report, along with the description 

of the =screens," within 21 days after that Order, to all parties required to 

show cause by the Gaming Order (the "Identified Entities"), The ISO 

provided this data and explanation of the "screens" to the Identified 

Entities, and the Commission. Subsequently, on November 3, 2003, I filed 

Prepared Direct Testimony in the Gaming Order proceeding (Docket Nos. 

ELO3-t37, et al.)which included the ISO Report, along with the supporting 

data and explanations. 

17 

18 

al 

A. 

DOES THIS CONCLUDE YOUR TESTIMONY? 

Yes. 

6 
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UNITED BTATE8 OF AMERIOA 
BEFORE THE 

FEDERAL ENERGY REGULATORY COMMISSION 
/ r 

City of Folsom 
County of ,SL-ramonto 

AFPIoAvrr OP wrmEss 

I, E~ HIIdelxand~ being duly sworn, depose and say thst t~e ststoments 
i ( 

:~'dain-,d in my Prepared Direct Tostimony on behalf of the C, allf .~o~ Independent 

System Operator Corporation In ~ procoodlng are true and con'~'t ~ the best of my 

knowledge, information, and belief. 

Executed on this & dsy of January, 2004. 

Subscribed and sworn to I~fom me th ls~ '~y  of Jam~ W, 2004.. 

~ o~ Callfornla 
| m  i(olm, l,u~o-coll~m | 
~l [nmw ImmmmcMIv f 
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Analysis of Trading and Scheduling Strategies 
Described in Enron Memos 

Report 

Department of Market Analysis 

October 4, 2002 

CAISO/DMA/ewh ! 3/26/2003 
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Introduction 

This report summarizes additional analysis that has been done by the ISO on the 
various trading and scheduling practices outlined in the Enron memos. This document 
suppk)ments analysis already provided as part of testimony submitted at recent Senate 
hearings, and follows the same numbering as that previous document 1 The report is 
being submitted to Commission staff for use in its investigation of Western Markets. 
The ISO stands ready to provide Commission staff with additional documentation and 
analysis of these trading practices and to assist staff with any aspect of its investigation. 

1. "lnc'ing Load" (a.k.a "Fat Boy") 

This is a form of uninstnJCted deviation, also referred to as ovarscheduling of load 
through which suppliers can receive real time market price (as price takers) for power 
provided without ISO dispatch instruction. This can be done by in-state generators 
without ovarscheduling of load simply by overgenereting in real time. Since imports 
must be scheduled over inter-ties and cannot simply overgenerate, importers can 
schedule imported generation against "fictitious load', which creates a positive 
uninstructed deviation in real time for which they receive the real time market clearing 
(MCP). z 

During 2000, Enron routinely overscheduled load by 500 to 1,000 MW (in excess of 
actual load of -500 to -1000 MW). Enron may have preferred this strategy rather than 
bidding energy in real time market since it "guaranteed" a sale and allowed them to 
schedule transmission in advance. Since the ISO rarely needed to decrement 
resources during this period due to chronic undersheduling by other market participants, 
Enron also faced minimal dsk of receiving a price of zero for uninstructed energy price 
due to the target price mechanism that was implemented in spring 2000 and caused the 
price paid for positive uninstructed deviations to be zero for most hours when the ISO 
was decrementing resources or incrementing very small amounts of energy in real 
time.~ 

See Exhil~t 2 subm~ed with Testimony of Te~y Winter before the U.S. House of Representatives. 
Subcommittee on Energy Policy. Natural Resources, and Regulatow Affairs. July 22, 2002. 
(htlp://www.ceiso.conVd ocs/09003a6080/18/93/09003a6080189353.pdf) 

2 ARm IntplementaUon of 10-minum setthmmnt on September 1.2000, positive uninsb'ucted deviahons 
received the dec:rmnentaJ energy price, based on the lowest decremental b~d dtspatctted (if any) du~ng 
any inten~. If no decremental energy is dispatched in real time. me decrementat price is equ~ to the 
~¢rementei IXlCe, or the highest incremental bid dispatched. Pnor to this time, deviations were paid a 
charges a sthgte hourly ex post MCP based on a we~gttted average of inc and dec pnoes and vokJmeS 
each lO-mlnute Inte~v~ within the hour. 

3 Also, until 10-minute set~emenis staded in September 1. 2000. there was no difference in the I)~Ce paid 
for unmstnJcted vz. instncted energy. 

CAiSO/DMA/ewh 2 3/26/2003 
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Oversheduling by Enron dropped dramatically in late November and early December 
2000, but resumed in August 2001 through November 2001. 

FIGURE 1. OVERSCHEDULING BY ENRON (PEAK HOURS) 
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FIGURE 2. OVERSCHEDULING BY ENRON (OFF- HOURS) 
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However, the incentive for overscheduling of load is greatly reduced as load fonward 
schedules, ff most loads have been forward scheduled, then such practice will depress 
real time prices to the disadvantage of the party who over-scheduled. The ISO's 
current market design (which includes 10.~ninute setttsments end significant forward 
scheduling by CERS) discourages uninstnitad deviations. However, as noted above, 
Enron continued to overschedule during the summer of 2001. despite a ralatively low 
level of underscheduling by other market part.pants. 

Future proposed market design (MD02) would further decrease the incentive to 
over/under schedule load in several ways. including the establishment of (1) available 
capacity obligations on load and generation, and (3) a more consistent system of 
locationet marginal pricing (LMP) in the forward markets (Day ahead and Hour Ahead) 
and the real time markeL Both of these market design modifications are expected to 
reduce price differences and the incentive to arbitrage between the Day Ahead/Hour 
Ahead and real time markets. In addition, another concept under discussion is to allow 
participants to submit "virtual demand bids" in the Day Ahead/Hour Ahead markets, so 
that participants could schedule generation against "virtual load', while allowing the 
ISO's ability to differentiate between "actual" load and virtual load" for purposes of 
making efficient Day Ahead unit commitment and real time dispatch decisions. 

It should be noted that oversheduling of load is not a strategy that could be employed to 
"hide" generation from the ISO and cause the ISO to declare a system emergency or 
curtail load, as has been alleged by Mr. Robert McCullough before a Califomia State 
Senate Committee. 4 The ISO manages real time energy needs and declares system 
emergencies based on its actual loads and generation observed in real time (end shod 
term projections for the next operating hour), not by Day Ahead or Hour Ahead 
schedules submitted by participants. Thus, any overscheduling of loads by participants 
does not "inflate" ISO's projection of loads for each operating hour. At the same time. 
any generation that is scheduled against "fictitious load" under this strategy is actually 
delivered, and is therefore fully visible to ISO operators. As a result, during periods of 
chronic underscheduling of load by the state's major IOUs, the net effect of 
overscheduling of load by other participants is to reduce the overall difference between 
observed loads and generation that the ISO must meet through its formal real time 
market (or through out-of-market purchases), s 

The ability to overschedule Iced in selected congestion zones could used in as part of a 
strategy of increasing congestion revenues earned by FTR homers by increasing 
congestion. However, as discussed in a later section of this report, analysis indicates 
that overscheduling of load in the ISO's southern zone (SP15) does not appear to have 

4 See memo entitled "Three Crisis Days at the California ISO," submitted as testimony by Robert 
McCuttough to the Calffocn~ Select Committee to Invel t~te Price Manipulation of the Wholesale Energy 
Market, September 16, 2002. 

s Dudng periods of excess ge~mUon, overscheduling of load can negatively impact rel~l~ity by creating 
overgene'aUon. However, the system emergenc~s and outages discussed by McCu,ough could in no 
way be have been created o¢ exacerbated by ovemcheduing of load, as McCullough contends. 

CAISO/DMA/ewh 4 3/26/2003 
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been employed by Enron (or, in any event, was not successfully employed) as part of a 
strategy to increase Enron's FTR revenues on Path 26. 

2. Export of California Power 

During some periods when prices hit the ISO price caps, Enron and other SCs could 
presumably buy power from CA and sell to outside markets at higher prices. 6 

The leO does not have access to Information on the price at which power exported from 
the ISO system may have been sold. However, the leO does routinely monitor price 
indices reported for the major trading hubs in neighboring contToI areas (Palo Verde and 
the California Oregon Border), and compare these to prices paid by the ISO for real 
time energy. Results of this analysis over the period of time in 2000 when different 
levels of "hard caps" were in effect suggest that the high prices observed in Califomia's 
wholesale market tended to drive high prices in nearby regional markets, rather than 
being driven by pdcas in these other regional markets. Evidence of this is shown in 
Figure 3, which show that prices in the nearby trading hubs tracked prices in the ISO 
real time market very closely, and that prices in these hubs rarely exceeded prices in 
the ISO's real time market. More importantly, prices in these other markets dropped 
when the hard price cap in effect in the ISO's real time market were lowered from $750 
to $500 and then again to $250. This suggests that prices in neighboring trading hubs 
were typically being driven by prices in the ISO's real time markeL 

The export of power from one control area is always a concern when spot market 
supply is relatively tight and price caps in that area are lower than the surrounding 
areas. Resolution of this problem over the short to medium term requires continuation 
of regional market power mitigation, not a California only solution. Over the longer- 
term, problems associated with export of power may be addressed by imposing 
available capacity requirement on LSE's within the ISO. Establishing capacity 
requirement on a regional level would also address the potential problems associated 
with export of power by avoiding regional shortages and reducing reliance on spot 
markets. This conclusion is also supported by the fact that imports purchased out-of- 
market (OOM) by the ISO while hard caps were in place also tracked prices in the ISO'e 
real time market closely, but rarely exceeded these hard caps or real time prices in the 
ISO's real time imbalance market, as shown in Figure 4. It should be noted, however, 
that as reported spot market gas prices began to soar above $20/MBtu in late 
November 2000, the ISO did need to begin paying pnces in excess of the $250 hard 
cap in order to procure a sufficient quantity of imports out-of-market to meet system 
loads. 

s While export of power froth California couM be part of a strategy for exercising and benefiting fl'om 
market power and circumventing price caps in effect within the ISO system, the Enron memos descdbe 
this trading practice as being limited to taking advantage of an arbitrage opportunity by buying power at 
capped prCes from the PX madcet and exporting it for saJe eta I',~gher pr ica. 

CAISO/DMA/ewh 5 3/26/2003 
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F igm 3. Comparison of ISO Real-time Prices 
With Daily Spot Prices in Neighboring Trading Hubs 

P81o Verde (Arizona) and SP15 (Southern California) 

$700 " 

$6O0-  

$.,.~0 - 

$400 
i 

~Awnmgm D~ /R~  Tam P~e (Pmk. SP15) 
~Om~y e~m m~J (Pmo w,m) 

~P'~k~ Cam 

COB (Callfomla-Oregon Border) and NP15 (Northern Callfomia) 

$800- 
] ~A~emge ~ Road Tm~ pnce (Peak. NP15) 

$700 ~ ~ w O~y Scm ~ (CO8) 

' i~,~ c a m J  

$500 j : ,. 
/ 

$ ~  

S ~  

$100 

$o I . . . . . . .  

C A I S O / D M A / e w h  6 3 / 2 6 / 2 0 0 3  



Jnofflclal FERC-Generated PDF of 20040120-0102 Received by FERC OSEC 01/16/2004 in Docket#: EL03-180-000 

Enron Power Marketing, Inc.. el al. Exhibit No. ISO-2, Page 7 of 34 

Docket No. EL03-180-000. et al 

Figure 4. Comparison of ISO Real-time Pdces 
Purchase Price Compared with Ex Post Price 
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3. Non-firm Export 

This strategy involves scheduling of "non-firm export" that supplier does not intend to 
deliver or cannot deliver, if importing inter-tie is congested, the supplier receives the 
congestion revenue, and then cancels the export after the close of the Hour-Ahead 
market, so no delivery takes place. This practice provides false relief of congestion 
prior to real time, and does not actually relive congestion in real time since export does 
not occur. 

Enron successfully used this strategy to eam a total of $54,000 in congestion payments 
on three separate days between June 14 and July 20, 2000. The next day, on July 21, 
2000, this practice was proscribed by the ISO under a Market notice issued under the 
MMIP, and this practice has not occurred since a market notice was issued. No 
other SCs appear to have successfully used this strategy prior to the incidents with 
Enron in June-July 2000 with the possible exception of Duke, which earned $33,500 
dudng 2 hours on May 27, 2000 for non-firm schedules that were cut in real time. 
Additional research would be needed to detecmine if this was intentional gaming, or 
simply schedules that ware cut by the ISO. 

The ISO is currently considering modifying its tariff to allow for payments of congestion 
revenues to be rescinded If final Ioeds/generations actually provided in real time deviate 
from levels upon which congestion revenues were awarded in DA or HA markeL 
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4. Death Star 

The Death Star scenario described in the Enmn memos is an example of what the ISO 
now refers to as "circular schedules', which may be defined as series of two or more 
export and import schedules that begin and end in the same control area. 

The issue of circular schedules has undergone substantial discussion at the ISO, both 
before and after the Enron memos were released. First, it is important to note that 
although the type of circular schedule described as the Death Star strategy does not 
result in a physical flow of energy as port~yed in the schedule, such schedules may 
have the effect of reducing congestion charges in the Day Ahead and Hour Ahead 
market by, in effect, allowing the ISO's congestion management model to "divert" 
energy scheduled by other SCs over the congested path over the transmission lines 
outside the ISO system over which the circular schedule is made. However, ISO Grid 
Operations staff have expressed two concerns about such circular schedules. 

First, concerns have been raised that circular schedules do not actually relieve 
congestion due to the fact that the ISO's scheduling and congestion management 
system is based on a simplified model in which energy flows are represented by the 
scheduled or "contract path" flows used throughout the WSCC, rather than based on 
actual electrical system conditions. Because of this discrepancy between how power 
flows are modeled in the ISO's congestion model and power flows under a full network 
model, power may not (and often does not) actually flow as scheduled. 

A second concern expressed by Gdd Operations staff is that because of the circular 
nature of the source and sink of a circular schedule, such schedules may make it more 
difficult for Operators to manage actual power flows by adjusting import/export 
schedules in real time. For example, the import portion of a circular schedule could not 
be curtailed due to a contingency on one branch group without cutting the source of an 
export schedule that is providing a counterflow on another branch group. Enron's 
practice does pose a risk to system reliability since the simultaneity of flows could not 
be verified by the operators and therefore was not appropriate. 

The potential frequency and financial gains from circular schedules were analyzed by 
identifying import/expcxt schedules (of equal quantities) by the same SC that generated 
congestion revenues from counterflows on interties and/or Internal paths within the ISO. 
It should be noted that this approach may underestimate circular schedules since the 
analysis only Inducles import/export schedules that can be matched because they are of 
(approximately) equal quantities by the same SC. 7 At the same time, since such 
matching would include wheeling schedules (or other combinations of export/import 
schedules) which may have a distinct physical source and sink outside the ISO control 
area, in addition to schedules that may be "re-circulated" outside the control area. 

7 For instance, the strategy could also be eml~oyQd by a single SC using mace than two schedules (e.g. 
two 50 MW import II¢lwdules On two different ties. paired with a 100 MW export schedule on a third tie). 
In addition, It couk:l be emptoyed by two or more SC'- (e.g. a 50 MW import schedules by Once SC. 
coulded with an inter-SC trade to another SC, who then exported all or part of the amount transferred 
from the other SC). 
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As shown in Table 1, this analysis identified about $2.7 million congestion payments 
earned by Enro~ in 1998-2001 that may be attributable to circular scheduling, with 
about $484,000 of this from countedk~ts created the import/export paths described as 
"Death StaY' in the Enron memos (i.e. creating flows through the ISO system by 
importing from the AC lines in the Northwest and exporting to the Southwest, or vice 
versa). Another $452,000 of ¢ounterflow revenues involved flows over the DC intertie 
(NOB). The largest portion of counterflows identified in this analysis ($1.8 million) 
involve schedules flowing into and out of the ISO system over branch group in the 
Southwest. 

DMA has reviewed a number of NERC tags of a sample of these schedules to see if it 
can be determined whether these schedules represent actual physical sources and 
sinks, or are the type of "circular" schedule with no physical source and sink, such as 
the Death Star scheme described in the Enron memos. Howevgr, a review of e sample 
of NERC tags indicates that in many if not most cases, there is not sufficient information 
for the ISO to make this determination due to the fact that no NERC tagging information 
was submitted or NERC tagging information is insufficient to make this determination. 

In addition to the $2.7 million in counter flow revenues earned by Enron from potential 
circular schedules, this analysis identified a total of about $11.7 million in counter flow 
revenues eamed by other SCs from potential circular schedules, respresenting a total of 
$14.4. million over the 1998-2001 period (see Table 2). As shown in Table 3, about 
$2.8 million of these revenues involved flows on the NOB DC line. 
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Table 1. Total Congestion Revenues Earned by Enron from Counterfiows 
Created by Import/Export Schedules 
(Matched by MW Amount) 1998-2001 

JmlX~F=xlx~ Pmm~ 
Death Star 
D ~  Star 
Death Star 
Death Star 
Death Star 
Death Star 

,South~t Loop 
Southwest Loop 
Southwest Loop 
Soumwest Loop 
Southwest Loop 
Southwest Loop 

• .po~ (Tie Pod.t) 
MALIN_5_RNDMTN 
PVERDE_5 DEVERS 
MEAD_2 WALC 
FCORNR_5_PSUEDO 
MALIN_5_RNDMTN 
MALIN.5.RNDMTN 

PVERDE_5_DEVERS 
MEAD_2_WALC 
PVERDE_5_DEVERS 
FCORNR 5 PSUEDO 
MEAD_2_WALC 
FCORNR 5..PSUEDO 

Counm'flow 
f f i e p ~  Rev,.ues 

FCORNR_5 PSUEDO $254.905 
MALIN_5_RNDMTN 1~4,859 
MALIN 5 RNDMTN $5.128 
MALIN_5_RNDMTN $118,718 
MEAD_2_WALC $8.309 
PVERDE.5.DEVERS $2,376 

s ~ - ~  (Death SU~ s484295 

FCORNR_5_PSUEDO $486,326 
FCORNR_5_PSUEDO $73.651 
MEAD_2_WALC $37,637 
MEAD_2_WALC $19.250 
PVERDE_5_DEVERS $54,019 
PVERDE.5=DEVERS $1,186,305 
Sub-total (Southwest Loop) $1,857.188 

DC Tie 
DC Tie 
DC T~e 
DCTie 
DCTm 
DC Tie 

SYLMAR_2 NOB 
SYLMAR_2~NOB 
SYLMAR_2_NOB 
PVERDE_5_DEVERS 
MEAD 2_WALC 
FCORNR5 PSUEDO 

FCORNR_S_PSUEDO $133,277 
MEAD_2_WALC $99.444 
PVERDE_5_DEVERS $552 
SYLMAR_2_NOB $88,367 
SYLMAR_2_NOB $84,908 
SYLMAR 2 NOB $69,518 

Sub-total (DC Tie) $456.066 

Total $2,797,548 
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Table 2. Total Congest ion Revenues f rom Counter f lows 
Created by  I m p o r t / ~ t  Schedules (Matched by  MW Amount )  by  SC 

SC IDName 1998 1999 2000 2001 2002 Total 
CRLP Cond Poww, LLC 
EPMI ENRON Power M a d ( ~  Inc 

SETC SemprB Energy T ~  
PWRXBdtish Columbia Power Exchange 
W E S C ~  Energy Sen4cu 
CALl Car~/~=nt,  LLC 
APX1 Automated Power Exchange, II1¢ 
IPC1 ~ Povmf Company 
PACl Pac~ficCoq~ 
SCEM Mkant 
DETM Duke Energy Trading 
ANHM City of Anaheim 
CALP C~pkle Energy Sen~cas 
APSl Arizona Pu~c S~vice Company 
MID1 Modesto I n ~  District 
MSCGMorgan Stan~y Capital Groop 
AEPS American Elec~c Povmr Se~ca 
APX4 Automated Power Exc~nge 
AQPC Aquila Power Cocporetton 
PSE1 Puget Sound Energy 
RVSD ~ of Rivsnflde 

S1,366,933 S1,279.190 $1,229,360 $3,875,484 
$84,148 $1,039,960 $1,673,440 $2.797.548 

$87,746 $1,190.556 $237,161 $133.960 $1.649.422 
$44,779 $329,732 $710,162 $1o084,673 

$8,56,597 $43,907 $15,047 $50,731 $966,283 
$1,025 $14,289 $877,964 $893,278 

$879,500 $2,662 $682.162 
$817.116 $51.949 $669.065 

$413,325 $20,558 $65,228 $25,757 $524.869 
$54,436 S146,243 $295,658 $496,337 

$64,018 $6,294 $95,340 $26,465 $21,f,35 $215,651 
$136,725 $13,832 $150.557 

$4,376 $127,984 $132.360 
$90,895 $36,101 $126,996 
$34.398 $24.358 $20.847 $326 $79.929 

$36.614 $36.614 
$19,481 $19,461 

$6,675 $12,052 $18.727 
$6,288 $5a88 
$1.815 $1.815 

$1.501 $0 $I 1501 
Grand Total $477,343 $1,184,151 $4,659,341 $4,600,587 $3,507,633 $14,429,055 

Note: Includes an impo,1/expoct comblnations by the same SC (matched by ~ amoont) that samed net 
congasbon revenues from ¢ot~terflows on intertles and internal ISO pal~s. The ISO doss not have 
sufficient information to deten~ine if these schedules rel:xesent actual physical sources and sinks that 
ml~gated congestion, or are the type of "ctrmJlar" schedule with not physical source and sink, such as the 
Death Star scheme described in the Enron memos. 
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Table 3. Total Congestion Revenues from Counterflows 
Created by I m p ~  Schedules (Matched by MW Amount) 

by Import/Export Combination 

pVERDE_S_NG-PI.V NGIA.SoNG4 $2,8OO 
pV1ERDF._S_OEVERS CAP.MK.50UNOA 
m ~ F . _ S  Dk'VERS CJaCN)_I _Cl¢~G~N 
P V E ~ ) E _ 5 _ ~  FCO4~4R_5 PSUEDO $1~02 IL~I.lg~ $1J85,Q80 
PVERDE_S_DEVIERS MNJN_LN¢OMTN SOS.~S SIlBJ00 
pVERDE_5 DEVERS MF.AD_2_WN.C $812.~22 $150.~ I;218.472 
~ 5 _ D E V I ~ R S  MOENKO_LPSUIEIX) ~ $11.132 $133.406 
pVERDE_S DEVERS SUMffM_I_SPP 
MOENKO_fi_PSUEDO kCNJ~_S..l~q~O, f l~ 13.050 
MOENKO 5_PSUEDO MF./~_2_W~LC SO,MI~ 
MOENKO_S_PSUEDO pI/EROE_S_DEVER~ $11,143 $12,$12 
IdE~D,.2._WN..C ~ _ I  CRAG~nV $74~ 
MF.N)_2_WN.C ELDO~)_5 PSUE~O Ira00 
MEAD_2_WALC F C O R N R . S _ I ~  $20~m5 SO22JI31 SOg.7~ 
~ _ 2 _ w N . C  MNJN_'~ RNDM~N Sa.~  I~.S3~ 
MS~D_2.WN.C P, VlUtDE.5 D ~  $233,6~1 MSASO 
MEN)_2..WN.C St.l, aIM_l _SPP SO 
W, LaN..S_RNm,II'~ C.MIC~DJ _C~AGVW ~ 1 ~  
Id,~.~_S_mlt~Cl"N FCORNR..5 P ~  $1730e $2e.~12 sa~'rN $s4S.e~0 
UALIN_S_RNt~ UGAD_2..WALC $50.5~4 S34.ge0 $2..?85 
MAUN_S_RN~t4TN PVERDF~.5_[~/ER~ ~ t . ~  $12.413 $117.705 $157.222 
MALIN. S_I~%'~ATN SUMITM.I_SI~' $14 $3.E52 
FCOm~ 5_PSUEDO C,tSCAD.I_CRAGWV $11,323 
FCORNR_S_PSUEDO MAUN_5 RNDMTN $I,$29 $2133mD $761~$3 
FCORNR S_PSUEDO MEAD_2..WALC I;187,826 $197,003 I;21..547 
~ f l _ P S U E t X )  PVERDF~S_DEVERS SO.50'~ s~r~4~l $2,~.3+oea 
FCORNR..S_PSUGDO S U M S 1  SPP $221Gg 
ELDORD_S_PSUE~O MNJN_S_RN~MTN SS.0S2 $22.338 
ELDORD_S_PSt.F.DO MSAD_2_WALC $2.iHS? $2o.s4e 
ELDORD_S_PSUGDO PV-r.RDE_50EVERS S4,~7~ 
C.APJAK_$_Qt JNDA Talal $21.131 $614 
C~P.MF,_50UNDA MOENt~_5 PSUEDO SOl4 
CAPJAK_S_OUNOA PVERO~_S I~/1ER5 $21,131 
BLYTHF-. I_WN.C M A U N _ S _ ~  
B.YTHE I_W*~LC PV-r.R0~ 50EVERS S1.721 

$471.093 $1.132.7o4 $2.4o7.378 $3.UG.O35 

FCO~NR..6_PSUEDO S Y I ~ 2 _ N O B  $211,12G $180~7 
M EAD_2_WALC ~T.MAR_2_NOB $117,402 $128,23~ 
MO~.NKO_5_PSUSO0 SYLMk%2_NOe $ 1 . ~  
pVENT=_S 0EVIERS SYLMN~2_NOe S447~IS2 S313,$49 
SY%MAR_2_NOB FCO~S_PSU~OO $2.3~ $155,137 
S"tlMA~2_NO0 MF.~D_2_WN.C $.~L2~ soo,e3o ~ 5 . m  
SYI.MA~ 2 ~ ~'.-~;.~ S DEVERS ~m-)~n $11.893 S2SS.gQ7 $3.091 

NOB Sd0~al S~,2S0 S72,STa $1.2S2J~ $702,5S2 

Gland T~J $4"/7.343 S1,184.151 $4.(~g.341 $4.600.587 

$2.1W 

SO SO 
$1.,~.$25 1~liU.eO0 

13o4,417 IL,~68.512 
$849.~ $1.11~.'t91 

$145,,U,1 
S2 $2 

SO.050 
Sl1.154 
$23.754 

$749 
N00 

$4,$18 $1.0~112 
$5.61'5 I;23.453 

S10,S$4 SO29,W5 
SO 

$4.637 ~ 1 . 1 N  
$41,n0~ 1~.124 
$4.548 

$116.04S SO31.1~2 
$12 I3.1FM 

S11..L~3 
Ik~.o~ $to13.$2e 
$40.033 $446.4OO 

$1•,1oe S1.2C~,U2 

$27,400 
$33.TJS 
S 4 ~  

$21.745 
$814 

121.13t 

$1.721 
$2.T15.?UO $1te24,gc0 

STS.020 S41m.533 
I;20.126 S3OG,~ 

Sa,M0 
s4m.uo $1~ IJe I  
$ 1 0 ~ t  ¢mo.lo2 
1~.,144 $2lo.a44 

mm $338Jmo 
Sn)l .sB4 
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5. Gaming of FTR Market by Shifting Load (Load Shift) 

The strategy requires that Enron have FTRs connecting ISO zones (e.g. Path 26). First, 
the FTR owner creates congestion by false scheduling of.loed in different zones. The 
FTR owner may then get paid to relieve the congestion, and collects additional 
congest~  revenues for FTRs it does not use to schedule its own load/generation. 

During 2000, Enron owned 1,000 MW of FTRs in a ~ s o u t h  direction on Path 26. 
or 62% of all FTRs on this path. Since this initial FTR auction cycle, Enron has not 
owned any FTRs on Path 26 in later years. 

The specific scenario outlined in the Enron memo was examined as follows: 

1) The total north-to-south flow on Path 26 (the direction FTRs owned by Enron on 
this path) created by Enron's Day Ahead schedules dunng hours of congestion 
on Path 26 was calculated, e 

2) Hours when Enron could have been "pivotal" ira creating congestion in the north- 
to-south direction on Path 26 ware identified by comparing the total nort~to- 
south flow created by Enron's initial schedules in the Day Ahead and Hour Ahead 
markets to the total initial flow on Path 26. s 

3) Hours when Enron could have been "pivotal" in creating congestion in the north- 
to-south direction on Path 26 and ware paid to mitigate congestion by adjustment 
bids on its load schedules ware identified. 

4) Total congestion revenues eamed by Enron through its ownership of FTRs was 
categorized by the 3 types of hour specified above. 

As summarized in Table 4, results of this analysis show that only about 2% of the 
$34 million in congestion revenues earned by Enron for the FTRs it purchased on 
Path 26 were eamed during hours when Enron could have been pivotal in creating 
congesUon, and only one-haft of 1% of oongestion revenues were eamed when 
Enron was pivotal and utilized demand adjustment bids to alleviate congestion, as 
described in the Enron memos. 

s Ca}~lations based on the degree to which Enron',= inl~d schedules in the Day Ahead and Ho~t Ahead 
markets for zones north of Path 26 (NP15 and ZP26) exceeded its initial scheduta in the zone south of 
Path 26 (SP15), inciud~g internal generatJcWloads. Imports/exporta and inter-SC tra(:les. 

e Enron is "pivotar in ¢matin, g ¢ortgestJon is the north-to-south flows created by Ervon's initial schedules 
equaled or exceeded the total amount by which total ixdti~ schedded flows on Path 26 exceeded the 
available capacity, thereby trlggenng coogesflon management. 
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Table 4. Analysis of Enron'a Net FTR Revenues on Path 26 
for the Period February 1, 2000 through March 31, 2001 

Net FTR 
Hours ° Revenues 

Coul¢l Not Have Causecl ~ 
(ev~ a a.o sd~duk,, there wo~d have ~,en congw~) 

Poter~¢ for Caus~O C~ge~on 
(if conoe~on goes away wlmc~ tmdr Ichedule) 

COU~ have Caused CongesUon 
and Used Load Shift Strategy 

as Described in Memo 

879 $33,912,567 97.9% 

98 $533,679 1.5% 

21 $181,227 0.5% 

998 $34,627.473 

"ONy includes hours of c o n ~  on Path 26. 

Impact on Conaestion Pdca 

During hours when Enmn was not pivotal in causing congestion. Enmn could 
nonetheless affect the price of congestion by increasing the scheduled flow on Path 26, 
and. in effect, "shifting" the remaining supply of transmission on Path 26 downward, 
thereby raising the final congestion price. For example, Enron could have sought to 
increase congestion on Path 26 by oversheduling demand in SP15. Although this 
strategy as not discussed in the Enron memos, such a strategy would, in effect, 
represent a combination of two of the strategies outlined in the memos: (1) "inc'ing 
load" (a.k.a "Fat boy'), and (1) "Load Shift', or gaming of the FTR market to increase 
congestion revenues. 

Methodology 

F'~gure 5 illustrates how the impact of such a shift on the congestion price may be 
calculated based on the demand for transmission, as reflected in the Adjustment Bid 
Curve used in congestion management to curtail initial schedules end determwm the 
congestion price paid by SC's for final scheduled flows. As showing in Figure 5, key 
data needed for this analysis includes (a) the net change in scheduled flows on Path 26 
due to oversheduling of load in SP15 by Enron, and (b) the sensitivity (or elasticity) of 
congestion prices given such a change in scheduled flows. 
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Figure 5. Impact of Change in Scheduled Flows on Congestion Price 

Price 

Actua~ Congest~ Price 

~ o t t  Price without Flow 
due to Oven=cheduling Load in SP15 

Adjummem Bid Cun~ 
~ g a t ~  26 ~ u o .  (N->S) 

' increase in Price 
due to Oven=ofl~Juling 
of Lm~ In SP15 

Inmease in Flow 
due to Ovm'l, chedulm 9 
of Load in SP15 
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Since every SC is required to submit schedules with • balanced amount of supply and 
demand within the total ISO system, the scheduled flow on Path 26 Flow in the Day 
Ahead market during hours when congestion occurred in the North to South direction on 
Path 26 can be calculated based on final schedules submitted by each SC within the 
southern zone (SP15), as summarized below:. 

Net Scheduled Row N->S = Scheduled GeneratJonsP1s + Scheduled Importse~s 
+ inter SC Trade (Load) sPls - Scheduled Loadem~s 
- Scheduled F.xpor~5- Inter SC Trade (Generation)sPas 

The amount of this scheduled flow that may have been attributable to oversheduling of 
demand (i.e. scheduling of generation to meet "fictitious load') requires a counteffactual 
scenario to be developed representing the change in scheduled flow that may have 
occurred on Path 26 if Enron had not ovemchaduled demand. Since actual supply and 
demand of each SC are not balanced in real time (e.g. due to scheduling of actual 
generation against load that does not exist in an SC's portfolio), this counterfactual 
scenario cannot be developed by simply recalculatin9 actual flows on Path 26 based on 
actual generation and demand of each SC in real time. For this analysis, a 
counterfactual flow representing the minimum flow that would have been needed to 
meet Enmn's actual demand in SP15 was calculated by taking Enron's actual metered 
demand and actual delivered supply in SP15, and calculating the portion of actual 
demand in SP15 (if any) that would have had to have been met by generation north of 
Path 26 (NP15 and ZP26). 

The first step in constructing this counterfactual scenario or flow on Path 26 is to 
calculate Enron's the total actual supply in SP15: 

Actual Supplyspls = Metered GenerationsPls + Scheduled ImportsPls 
+ Inter SC Trade (Load) sPls 
- Scheduled Exportsp1s- Inter SC Trade (Generation)spls 

The minimum north-to-south flow on Path 26 needed to meet Enron's actual demand in 
SP15 can then be calculated based on the difference (if any) between Enron's actual 
supply and actual load in SP15: 

Minimum Needed FIOWN.>S = Maximum (0, Metered Demandspls - Actual Supplyspls ) 

The upper limit of the nat impact on the final scheduled flow on Path 26 can then be 
calculated based on the difference Enron's final scheduled flow and the minimum actual 
flow needed to meet Enmn's actual demand in SP15: 

Upper Potential Impact on Scheduled FIowN.>S = 

Net Scheduled Flow N->S - Minimum Needed FIOWN-~S 
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The impact of this net change in scheduled flows on Path 26 due to overssheduling of 
load in SP15 by Enron can then be calculated based on the sensitivity (or elasticity) of 
the congestion price given such a change in scheduled flows by Enron (or, equivalently, 
transmission capacity available for other Schedule co-ordinators): 

Net Impact on Cor~gestk~ P ~ s  = Upper Potential Impact on Scheduled Flow ..~s 
X 

A Congestion Price / z~ Transmission Capacity 

In practice, Adjustment Bid Curves, showing the change in congestion price that would 
occur with changes in available transmission capacity such as that depicted in Figure 5, 
ere not stored by the ISO's congestion management software (CONG) and are 
therefore not available for such analysis. However, as part of the FTR monitoring 
system, the Department of Market Analysis calculates a Simulated Congestion Price 
Curve based on a variety of different hypothetical flows on each path, representing 
different points on the Adjustment Bid curve. Results of these runs can be used to 
estimated the sensitivity (or elasticity) of congestion prices associated with different 
levels of available transmission capacity (or changes in the amount of demand 
scheduled without adjustment bids). Two measures of the sensitivity or elasticity of 
congestion prices to changes in available transmission capacity calculated for some 
hours as part of FTR monitoring are the following: 

(1) pflce Sensitivity #1 represents the slope of a linear regression line fit based on 
points on the Simulated Congestion Price Curve between (a) the minimum 
transmission level above which there is manageable transmission capacity (i.e. 
defined as schedules with Economic Adjustment Bids in both the INC and DEC 
directions to the point corresponding to the Initial Schedule, and (b) the total 
(aggregate) amount of capacity initially scheduled (prior to any curtailment due to 
congestion). This measure represents the overall slope of the Congestion 
Simulated Congestion Price Curve including schedules that were not curtailed but 
for which adjustment bids were submitted. 

(2) Price Sensitivity #2 represents the slope of the line fon~ed by a point above and 
below the Final Scheduled Flow on the Simulated Congestion Pdce Curve. This 
measure represents the slope of the Congestion Simulated Congestion Price Curve 
at the point at which the congestion market "cleared'. 

In addition, a third price s e n s i t ~  measure (Usage Charge Per MWh Curtailed) can 
be calculated for each hour by dividing a) the final congestion price by (b) the total 
amount of initial flow curtailed at part of congestion management (e.g. curtailed MW = 
initial schedule flow - final flow). The resulting number ($/MW) represents the overelt 
slope of the adjustment bid curve over the range actually used in congestion 
managemenL 

Finally, a fourth measure, designed to selected the price sensitivity measure that is 
most accurately reflects the quantity (or change in transmission capacity or flows) for 
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which the price impact is being assessed, was calculated by combining the second 
measure described above (Price Sensitivity #2 ) with the third measure (Usage Charge 
Per MWh Curtailed). With this approach, the second measure described above (Price 

) was used whenever the quantity (cr change in transmission capacity or 
flows ) being assessed was within the range actually used to calculate this price 
sensl~ty. However, if the quantity (or change in transmission capacity Or flows) being 
assessed was greater than the range actually used to calculate this price sensitivity, the 
third measure described above (Usage Charge Per MWh Curtailed) was used, on the 
basis that this measure may be more reflected of the actual price sensitivity. 

Results 

Results of this analysis indicate that: 

• Overscheduling of load in excess of Enron's actual load in SP15 is estimated to 
have increased north to south congestion on Path 26 during about 57% of the 
hours in which congestion occurred on Path 26 in the north to south direction 
(about 571 out of about 998 hours) (426 hours). 

• During the other 43% of hours of congestion on Path 26, the analysis indicates 
that the impact of Enron's overscheduling of load in SP15 was offset by the fact 
that Enron scheduled an equal or greater amount of generation in SP15 to meet 
this load. 

• The net impact of overscheduling of load on Enron's Path 26 congestion 
revenues is estimated at to be a net increase of as much as $1.4 to $3.2 million 
(out of about $34 million). 

While these results continue to suggest that Enron's scheduling practices did not have a 
major impact on Path 26 congestion, the following caveats should be noted: 

• Estimates do not include increased congestion charges paid by other SCs, or 
impacts on different market participants ( losses and gains) due to increased 
differantials in the zonal prices in the PX Day Ahead markets that were based 
on congestion charges on Path 26. We have not calculated these since 
evidence seems inconclusive that Enron's scheduling practices did have a 
major impact on Path 26 congestion prices. 

• Overscheduttng of load In SP15 may have aLso increased congestion on the 
interUes into SP15 from other control areas. Enron owned FTRs on several of 
these paths as well. More complex analysis would be required to assess the 
potential simultaneous impact of overscheduling of load in SP15 on all interties. 
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Table 5. Potential Impact of Ovemchedullng of Load In SP15 
By Enron on FTR Revenues" 

Method of F..~ma~g ~ 
Of ~ Prk:e 

1. Linear Fit of Entire ~ n  Curve 

2. F.IW¢~ of Coege~oe Cur~ 
at Final Quantity (Flow aftlr Cuxtallment) 

3. ~ Pflce / Curt~kld MW 

4. MIl~lod #2 If I~hedukKI flow by Emon < 
quentlty u~d to ca~u~te I~1¢e a~estldty In 
Method #2; etse Method #3 

Inc~ase in FTR D e ¢ ~  in FTR Net 
RIr,~nuu due to ~ d u e t o  Increasem 
Ovemchedultng Undw'~heduhng FTR 

(571 hours) (426 hours) Revenues 

$4.502,594 42,387,604 $2.114.990 

$6.O49.962 42,863,096 $3.186,866 

$3,313,958 -$1.968,121 $1,345,836 

$3.396.626 -$1.960.867 $1,415,759 

Notes: 

Estimates include portion of Enron's FTR revenues (-$34 million) during 2000-2001 
FTR cycle that may be attributable to overscheduling of load in SP15, 

Estimates likely to represent upper range of impacts, since net impact on scheduled 
flows is based on difference between actual scheduled flow and minimum flow needed 
to meet actual demand in SP15. 
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6. Ancil lary Services Sellback ( 'Get Shorty") 

The Enron memo describes two distinct gaming "strategies" in the Ancillary Service 
(A/S) markets: 

1. Taking advantage of systematic differences in the Day Ahead and Hour Ahead 
market prices for/US by selling/US in the Day Ahead market and buying them 
back at a lower price in the Hour Ahead market when there is/US 

2. Selling/US is the Day Ahead market from imports for which resources ere not 
actually available (with the intent to "buy beck" these/US in the Hour ahead 
Market at a lower price). 

Total gains by each SC from selling back Ancillary Services in the Hour Ahead market 
were calculated based on the difference in Day Ahead Hour pdces for each MW sold 
beck by each SC in the Hour Ahead markeL Any losses from the seUback of Ancillary 
Service capacity at prices that ware higher than Day Ahead prices ware included in the 
analysis to reflect the fact that the "sellbeck" strategy was not always successful. 
However, this analysis shows that gains from sellbeck of/US far outweigh any losses, 
suggesting that SCs employing this trading strategy were highly successful at 
anticipating when the Hour Ahead pdces would be lower than the Day Ahead prices. In 
addition, analysis shows that while gains from sellback of/US were significant during 
2000-2001, this strategy has been employed on a very limited scale so far in 2002. The 
tables below summarizes these results. 

In order to assess potential sales of Ancillary Services by Enron when no resources 
were actually available, data on compliance with instructions from the ISO to deliver 
energy from Ancillary Services capacity was coliscted from the ISO's Compliance Unit. 
These results are shown in the final table included in this section. However, it should be 
noted that these data would not provide an indication of the extent to which Enron may 
have sold Ancillary Services in the Day Ahead market when it did not have resources to 
back these Ancillary Services, but sold this capacity back in the Hour Ahead markeL 
There is no way for the ISO to assess the potential extent of this practice except to 
quantify the total amount of/US sold beck to the ISO by Enron in the Hour Ahead 
market. 

The leO is currently taking steps to implement a tariff modif'catlon that will require that 
any/US bought back in the HA market be bought back at either the DA price and/or the 
higher of the D/UHA price. 
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Table 6. Gains and Losses f rom Sellback of  An~ l la ry  Services by SC 

(through May 2002) 

SC.ID Name Gable Lo~les Nit 
CRLP 
SETC 
AEI1 
MID1 
EPMI 
PWRX 
PSE1 
PXC1 
AZUA 
CALP 
GLEN 
APX1 
VERN 
CPSl 
RVSD 
PASA 
ECH1 
NES1 
PORT 
BPA1 
APS1 

Coral Povm~, LLC $18.140.839 -$1,026,754 $17,114.065 
Sempm Enemy Trading CorpomtMm $13,436,678 -$376,652 $13.060,026 
AvL~.a F-nmgy Inc $11,977,712 4149,293 $11,828,418 
Modesto I r ~  ~ $10,583,973 -$266,593 $10.317,380 
ENRON Power Marketing Inc $5,311.040 -$256,312 $5.054.728 
Bdtleh Columbia power Exchange $1.351,613 -$345,586 $1,006.027 
Puget Sound Energy $580,147 ..$23,836 $556.310 
C.,4difomia Power Exchange $706,683 -$411,434 $295,249 
City of Azusa $185,848 -$11,208 $174.640 
Celpine Energy Services S123,472 $0 $123,472 
City of Glendale $63,195 -$7 ,395  $55.800 
Automated Power Exchange, Inc $47,032 -$2 .090  $44,942 
City of Vernon $10,805 $0 $10,805 
~ n s  power Sales $4,777 -$3 $4,774 
City of Riverside $571 -$142 $428 
City of Pasadena $723 -$582 $141 
Dynegy Pow~" Marketing, Inc. $24 $6 $24 
Reliant Energy Servces, Inc. $24 $0 $24 
Portland General ~ Company $1,095 -$1,345 -$250 
Bonneville Powe¢ AdmintstnJUo~ $207,081 -$233.416 -$26,335 
Arizona Public Sentice Company $2,041 -$30,518 -$28,477 

$62,735,373 -$3,143,162 $59,592,212 
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Table 7. Total Gains from Sellback of Ancillary Services by Year 

(through May 2002) 

SC Id Name 199g 2000 2001 2002 Total 
CRLP Coral Power, LLC $9A94.024 $7,598,690 $21.372 $17.114.08:, 
SETC Semwa Energy Trading $3.424 $4,778,006 $8,278,596 $13.060.026 

AEI1 Avista En~gy In¢ $128,758 $11,668,145 $31,515 $11.828.418 
MID1 Modesto Irrigation District $284.938 $11.056 $10.157.276 $10.453.270 
EPMI ENRON Pow~ Ivla~e¢lng In¢ $8,753 $5.096.893 $5,105,646 
PWRX Bdtish CoSumbia Power Exchange $1,006,027 $1,006.027 
PSE1 Ptbget Sound F.necgy $356.310 $356.310 
PXC1 C..allfomia Power Exchange -$31.959 $ 3 1 3 . 4 3 0  $21.451 $312.922 
AZUA City of Azus-, -$3.891 $44.170 $136.362 $174.640 
CALP Calpine Energy Se~ices $123.472 $123,472 
BPA1 Bo,'me~He Power Administration $80.613 $5.929 $86.542 
GLEN City of Glendale $28.685 $27.115 $55,800 
APX1 Automated Pow~" Exchange $44.928 $14 $44.942 
VERN City of Vernon $26 $8.599 $2,180 $10.805 
PORT Portland General Electric $1,095 $1.095 
RVSD City of Rivemlde $428 $428 
PASA CJ4y of Pasadena $107 $34 $141 
CPS1 ~ n s  Power Sales $96 $96 
ECH 1 Dynegy Power Marketing. Inc. $2.4 $24 
NES1 Reliant Enorgy Se~dces. Inc. $24 $24 
APS1 Aflzona Public Service -$1.787 -$26,901 -$28,688 
Total $393.723 $21.446.128 $38.013.287 $52.887 $59.g06.02:~ 
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Table 8. Compl iance Rate o f  Enron 
wi th  Anci l lary  Services Energy Inst ruct ions 

Awarded 
AS Capadty 

Month MWs 
Jan-00 21,101 
Feb-00 26,160 
Mar-00 32,741 
AIX-00 16,194 
May-00 27,68O 
Jun-00 35,335 
Ju~00 30,944 
Aug-00 31.662 
Sep-00 23,860 
Oct-00 16,998 
Nov-O0 8,341 
Dec-00 6T754 

Incmmentl¢ AS 
Instrtx:~ns No~Coml~mce Adjustments 

# MWs # MWs 

142 4,413 16 1,229 
196 6,150 3 70 
392 10,106 8 115 
303 8.126 3 22 
20 446 1 12 
101 2,069 3 29 
190 3,279 

2000 128v9,11 
Jan-01 50 
Feb-01 
Mar-01 
Apt-01 
May-01 
Jun-01 
Jul-01 348 
Aug-01 1,590 
Sep-01 
Oct-01 
Nov-01 
Dec-01 

2001 1,988 

1344 34T592 34 1,480 
2 50 

1 49.90 
4 18.27 3 4 

7 118 3 4 

Non-Compliance 
Rate 

Amount # MWs 

$920,756.82 11% 28% 
$ 7,972.75 2% 1% 
$ 0,161.20 2% 1% 
$ 755.74 1% 0% 
$ 62.08 5% 3% 
$ 1,068.94 

S936T777.53 3% 4% 

$ 49.07 75% 21% 

$ 49.07 43% 3% 

Data on non-compliance provided by ISO Compliance Department. 
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7. Scheduling of Counterflow$ on Out-of-Servlce Lines ('Wheal-Out') 

Background 

Another type of scheduling pmctlce identified in the Enron memos is where a 
scheduling coordinator submits schedules and/or adjustment bids across a tie point that 
has been de-rated to zero cepedty in hopes of geffing paid for providing a counter-flow 
schedule that will need to be cut by ISO in real time. This practice was apparently 
referred to as ~eel-out '  by Enron traders. 

The ISO's Day ahead and Hour Ahead congestion management program (CONG) does 
not allow currently allow the ISO to reject or cancel schedules across a tie point that has 
been de-rated to zero transmission capacity. Instead, when a tie point de-rated to zero 
capacity, the ISO sets the available capacity for the tie point in the CONG software to 
approximately zero. 1° When the CONG software is run, the software adjusts schedules 
as necessary to achieve the result of a net zero scheduled flow across the tie point. For 
example, if schedules are submitted that create a net flow in one direction, the CONG 
software will seek to offset this flow by accepting adjustment bids for counterflows in the 
opposite direction and/or reduce initial scheduled flows based on adjustment bids). 

When a tie point is de-rated, a market notice is sent to market participants to notify them 
of the de-rate. Market participants also can access forecasts of transmission usage and 
line and equipment outages that cause de-rating of lines on the OASIS system. For an 
outage or de-rate, they can access the start time, an anticipated end time, and a reason 
for the outage or de-rate. They also have information on status changes to outages or 
de-ratings. 

With the information available on OASIS and through market notices, scheduling 
coordinators have the opportunity to submit a schedule to provide counter-flow across 
the tie point or to be adjusted in the direction of the counter-flow (generally in the hour- 
ahead market) to relieve congestion on the tie poinL In the case where the tie point was 
de-rated to zero capacity, there will be congestion in the hour-ahead (and day-ahead if 
the duration of the de-rate is long enough) congestion markets. Any SCs providing 
counter-flow schedules to relieve this congestion are paid counter-flow revenues. 

in real-time, when a tte-point is de-rated to zero, the ISO effectively removes this tie- 
point from the transmission system by canceling all schedules on the tie-point during the 
final real time inter-tie checkout just prior to each operating hour. However, any 
congestion charges and payments associated with the Day ahead and Hour ahead 
congestion management process described above are not cancelled or reversed from 
the ISO settlement system. 

Io In ~ ,  the available capacity for lines that ate out is set to .03 MW (rather than zero), in or0er to 
facilitate computa~l by the CONG soflware in a more tmlely manner. 
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As noted in the Enron memos, this creates a potential gaming opportunity, in that when 
• tie point is known to be out of service, an SC may submit schedules and adjustment 
bids in an effort to create countediow schedules on tie for which they can earn 
congestion revenues, knowing that these schedules will be cancelled by the ISO in real 
time. In 1999, the ISO proposed modifying its congestion management software to 
reject al schedules on any line that is out of service prior to the congestion management 
process. However, this modification was not made since the PX opposed such a 
modification, due to the fact that modification of the ISO's software would create a 
conflict with the PX's software. In addition, it should be noted that every SCs can 
defend against this gaming opportunity by simply not scheduling on lines that are out of 
service and/or submlffing adjustment bids on any schedules that would cause those 
schedules to be cancelled if significant congestion charges exceeded a level specified 
by the SC. Finally, it should be noted that not all counterflow schedules on tie lines that 
are out of service may attributable to intentional gaming, since an SC made schedule or 
submit adjustment bids on a line prior to notification of the line outage and fag to cancel 
these after notification of outage occurs. 

Analysis of Market Impacts 

Tie lines that were out-of-servica prior to the Day Ahead and/or Hour Ahead congestion 
management process ware identified by summing up all net final scheduled flows on 
each time line, and selecting those lines with net final flows of approximately zero, 11 
Final countedlow schedules on out-of-service lines are comprised of schedules 
submitted directly by SCs, as wall as any adjustments made through the ISO's 
congestion management process based on adjustment bids submitted by SCs for each 
schedule that were accepted by the congestion management software (CONG). 

This set was further screened to include only ties on which congestion payments/credit 
occurred, as indicated by a positive congestion price. 

The general formula for calculating the gains from providing counter-flow schedules 
across tie points that have been de-rated to zero for any hour is as follows: 

Counterfiow Payment = MWDA * CCDA + (MWHA- MWDA) " CCHA 

where 
MWoA is the final scheduled MW after the day-ahead congestion market 
MW~ is the final scheduled MW after the hour-ahead congestion market 
CC~ is the day-ahead congestion charge (or credit), and 
CCHA is the hour-ahead congestion charge (or credit). 

,1 This approach was necessary since the ISO system does not include a database with the historical 
ratings of each tie-point for each hour that was used in the congestion management process, in practice, 
as noted in the previous footnote, the available capacity for lines that are out of service is set to .03 MW 
(rather than zero), in order to facilitate computation by the CONG software in a more timely manner. 
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Since schedules that are covered by Existing Transmission Contracts (ETCs) neither 
pay nor receive congestion revenues, schedules submitted under ETCs were identified 
and removed from this stage of the analysis. 12 

Table 9 provide a summary of revenues earned from counterflows on out-of-service tie- 
points by all SCs that gained over $50,000 from such counter-flow schedule over the 
2000-2002 period examined in this analysis. 13 As shown in Table 1, over 96% of 
revenues from counterflow schedules on out.of-service tie-points over the 2000-20002 
can be attributed to the fn/e SCs listed in Table 1. 

Table 9. Counterflow Revenues on Out-of-Service Tie Points 
April 1998 - June 2002 

SC_ID Company 1998 1999" 2000 2001 2002 Total 
ECH1 Electric C..leednghouse, Inc $0 $247,224 $1,874,516 $2,121,74u 
I:'WRX British Columbia Power Exchange $0 $430,375 $738,644 $267,446 $1,436,465 
SETC Sempra Energy Trading Corporation $0 $2.500 $476,038 $223.887 $152,257 $854,682 
CRLP Coral Power, LLC $0 $167 $83,938 $119,298 $298,291 $471,694 
EPMi Emon Energy SenrCes. Inc. $0 $5,788 $225,075 $92,066 $322,929 

All Other SCs $8 $1.362.456 $16.674 $1.379.137 
Total $6 $2,048,5t0 $3,384,885 $478,397 $733,942 $6,645,741 

* Schedules covered by ETCs during 1999 were eslJmatad based on scheduling trends by each SC over 
each tlepolnt during the 2000-2002 pohnd for which full ETC data were availab~e. 

Of the $3.389 million in congestion revenues shown in Table 1 for the year 2000, $3.35 
million were gained from a five-hour outage across the Four Comers 
(FCORNR_5_PSUEDO) tie point within the El Dorado branch group on the 28 th of May, 
2000. 

DMA staff also reviewed data in the ISO's outage logging system (SLIC) to attempt to 
determine the extent to which tie-line outages had been schedules or known in advance 
of the Day Ahead market, so that SCs could have avoided submitted schedules and/or 
adjustment bids on these tie-points. The following criteria were used to identify 
schedules that may have bean "avoidable" based on information about when tie-points 
went out-of-service: 

12 The ISO InfomleUon lystam doe~ not save the data required to identify spociflc tie-point schedules 
covered by ETC$ prior to Febru~y 2000. Therefore, prio¢ to this time, schedules that are likefy to have 
been submitted unde¢ ETCs were identified and removed from the analysis based on the histmtcal 
scheduling by each SC on each tkPpoint dudng the 2000-20002 pedod for which ETC data were 
available. 

13 The 2000-2002 period was used Mince prior to ~ period full data were not available from the ISO 
scheduling system on which schedules were submitted under ETCs and therefore did not earned 
counterflow revenues. 
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1) Schedules first submitted in the Day Ahead market were flagged as "Avoidable" if 
SLIC records indicate that approval of the outage occurred before 10am two 
days prior to the operating day of the schedule. Thus, Day Ahead 
schedules/bids were flagged as "Avoidable" if they were submitted on tie-points 
on which outages were approved a full 24 hours prior to the dose of the Day 
Ahead markeL 

2) Schedules first submitted in the Hour Ahead market were flagged as "Avoidable" 
if SLIC records indicate that approval of the outage occurred before the eadier of 
(a) 12 midnight of the Operating Day of the schedule, or (b) 6 hours before the 
start of the Operating hour. m two days prior to the operating day of the 
schedule. Thus, Hour Ahead schedules/bids were flagged as "Avoidable" if they 
were submitted on tie-points on which outages were approved at least 3 hours 
pdor to the Hour Ahead Market (which is run 3 hours prior to each operating 
hour). 

3) ff SLIC records indicate and outage occurred after the Hour Ahead market (i.e. 
less than 3 hours before an Operating hour), the schedules was flagged as 
"Unavoidable'. 

4) All other schedules were classified as *Indeterminate', to reflect the fact that its 
could not be determined whether or not it is likely that participants could or were 
likely to have bean aware that a tie-point was out of service when the SC 
submitted the schedules (or could have cancelled its schedules once the SC 
became aware of the outage). 

Results of this analysis, which are summarized in Table 10 below, indicate that 
information in SLIC do not provide sufficient information to assess whether most 
schedules on out-of-service tie-points were avoidable or not. Based on this review of 
SLIC records, only about 10% of the congestion revenues paid for counterflows on out- 
of-service tie-points during the 2000-2002 period were identified as being "avoidable". 

Table 10. Counterflow Revenues on Out-of-Servlce Tie Points by Category 
(Avoidable vs. Unavoidable Schedules on Open Tles) 

2000 2001 2002 Total 
Indeterminate $3,442,997 $ 2 4 4 , 1 4 4  $ 5 2 1 , 1 6 7  $4,208,308 
Avoidable $43,191 $ 2 2 1 , 7 5 7  $212,775 $477,724 
Unavoidable $12~496 $12,496 
Total $5.486,188 $ 4 7 8 , 3 9 7  $ 7 3 3 , 9 4 2  $4,698.528 
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The ISO is considering the option of filing a Tariff Amendment to modify its congestion 
management procedures/software so that once a path is rated at zero all schedules will 

siml~J be rejected. 

8. Ricochet 

The definition of ricochet schedules or "megawatt laundering" provided in the Enron 
memos and (subsequently included in the Commission' s Request for Admissions) is 
narrow in that it includes only one type of "ricochet" or "megawatt laundering': i.e. 
exporting power from the PX to another entity, for e fee, in order to resell the same 
energy back into the ISO's real t/me market. Under this scenario, if the energy was re- 
imported and resold back into the ISO market by a second entity, the ISO generally 
does not have the information to identify the schedules and transactions involved in 
such an armngemenL 1, 

However, it should be noted that "ricochet schedules" or "megawett laundedng" are 
terms that have also been used to refer to a number of other potential strategies: 

Export of power from the PX for resale in the ISO's real time market by the same 
entity (without reselling and rapurchasing this energy from another entity for a 
fee). With this approach, a Schedule Co-ordinator may simply export power 
purchased through the PX to its "portfolio" of resources/schedules in other control 
areas, and then rasefl power beck into California out of the same portfolio of 
resources. 

Export of power from ~n SC~; own rasourc~ portfolio within the ISO system for 
resale in the ISO's real time market. With this approach, an Schedule Co- 
ordinetor may simply export power from it's overall "portfolio" of 
resourcas/schedules within the ISO system to another control areas, and then 
resafl power back into California. This could be done without or without reselling 
and repurchasing this energy from another entity for a fee. 

In addition, *ricochet" schedules or "megawatt laundering" are terms that commonly 
used to describe scheduling strategies that not simply aimed at selling power in the real 
time market rather than Day Ahead markeL The ISO has commonly considered the 
definition of these terms to encompass strategies aimed at circumventing "hard" price 
cap limits, as weft as the cost reporting end potential refund obligations associated with 
sales over the $250/$150 "soft caps" that took effect shortly after the Enron memos 
were written. Several different strategies that involve "ricochet" schedules or "megawatt 
laundering" include the foliov,~tg: 

• Circ.umv~ntkpp of the $250 Hard Pdce Cap D~rinq late NovembQr/early 
December ~O00. While "hard" price caps were in effect in the ISO's real time 

~4 The only Infoqmetion that cmdd be used to identify such transactions would be "e-tags" or "NERC-tags" 
submitted with schedules. E-tags must be reviewed manually, and are only avaJlalde in hard-copy for the 
200-2001 pedo(I. In addition, e-tags may not i:,'ovide a definitive, dear recocd of such arrangements. 
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market (unB December 8, 2000), "ricochet" schedules or "MW-liundedng" were 
terms also used to describe potential attempts to circumvent these hard caps by 
exporting power and seeking to sell power back to the ISO "out-of-market- 
(OOM) at prices that might exceed the price caps. Throughout the summer and 
fall of 2000, the ISO monitored potential "MW-laundedng" by entities making out- 
of-market sales of imports to the ISO, but found that OOM sales were vary rarely 
made at prices in excess of the ISO's real time price cap. However, staRting in 
the second half of November 2000, the ISO began needing to purchase 
significant quantities of imports out-of-market at prices in excess of the $250 hard 
cap in effect at that time. Dudng the first week of December, the volume of 
energy offered into the ISO's formal real time market decreased and the volume 
of imports purchased out-of-market at pricas in excess of the $250 pr~e cap 
increased to the point where most real time energy was being imported through 
out-of-market purchases. During these few weeks, analysis of exports and 
imports provides strong evidence that the $250 hard cap in effect was 
circumvented by suppliers through "ricochet" schedules or "MW-laundedng'. 

¢,ircumvention of the Cost Re~_nortlng and Refund Oblkl~tion~; for Sales to the ISO 
Urger t~e $250/$150 Soft CaD. While "soft" pdce caps were in effect in the ISO% 
real time market (from December 8, 2000 through June 20, 2001 ), "ricochet" 
schedules or "MW-laundedng" were terms also used to describe potential 
attempts to circumvent the cost reporting and potential refund obligations by 
expoRting power and seeking to sell power back to the ISO as an import While 
real time energy sales from generation sources within the ISO are linked to 
specific resources, sales of imports to the ISO are not linked to specific 
generating sources. Thus, the ISO believes that "dcochet" schedules or "MW- 
laundering ° strategies were employed as a way for suppliers to disguise'the true 
source and cost basis of sales of real time energy in excess of the $250/$150 
"soft caps" while these "soft caps" were in effect. 

>. CIr~Jmvention of the Cost Reporting, Refund Obliqations and Credit Uncertainty 
~ .  Starting in l i t ter pert of January 2000, many sellers began 
refusing to sell to the ISO directly, so that the State Califomla (through CERS) 
begar~ purchasing significant quantities of imports out-of.-market in order to help 
meet the "net shod" position of the State's investor owned utilities. Thus, 
suppliers had an incentive to export power for sale directly to CERS (for re-import 
to the ISO system) in order to ensure immediate payment. Exporting for sale to 
CERS also provided the advantage that these sales circumvented the cost 
reporting and potential refund obligations associated with sales directly to the 
ISO. Under the Commission's July 25, 2001 Order on refunds for this period, 
sales made through CERS were not made subject to refund, so that, in 
retrospect, this strategy has so far proven to be a successful strategy for avoiding 
refund obligations. 

DMA staff have developed queries to ldent~ export/import schedules that could be part 
of each of these strategies by identifying the "ovedap" between the quantity of exports 
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scheduled by each SC on a Day Ahead and Hour Ahead basis, and the quantity of 
imbalance real time energy imports sold by the same SC to the ISO (through real time 
market and out-of-market sales) and, starting on January 17, 2001 through CERS. 
Results of this analysis require further verification, which has not been completed at this 
time due to staffing constraints, but can be provided upon request if Commission staff 
view this as relevant to their investigation. 

9. Selling Non-firm as Rrm Energy 

ISO Operations has not identified any specific instances where it has become aware of 
any imports of non-firm energy being scheduled as a firm imports. This practice is not 
allowed under current WSCC rules, but presumably could occur if all control ames are 
not vigilant in check out procedures and/or do not ensure that firm exports are backed 
by the necessary operating reserves. 

10. Scheduling Energy to Collect Congestion Charges 

The specific gaming opportunity identified in the Enron memos (i.e.when congestion 
charges are higher than the price cap in effect in the real time energy market) has 
occurred on a very limited basis (only about 50 times) since 1998. 

A more general type of scheduling practice described in the Enron memos is where 
scheduling coordinators submit schedules in the Day-Ahead and/or Hour-Ahead 
congestion markets, providing counter-flow on a congested path. These schedules 
receive congestion charges, which are ultimately paid by scheduling coordinators with 
schedules in the congested direction, as counter-flow revenue in the day-ahead and/or 
hour-ahead congestion markets. Under current ISO scheduling and settlement 
practices, SCs may subsequently cut the counter-flow schedules just prior to real-time, 
but still receive the counter-flow revenues for schedules submitted in the Day-Ahead 
and/or Hour-Ahead congestion markets. 

This creates a gaming opportunity, In that SCs may earn congestion revenues for 
counterflow schedules in the Day Ahead and Hour Ahead markets, and then cancel 
these schedules prior to real time. The practice of cutting non-firm schedules was 
proscribed by the ISO under a Market notice issued under ffm MMIP on July 21, 2000 
banning this practice, and does not appear to have occurred since a market notice was 
issued. However, a similar gaming opportunity continued to exist insofar as the same 
basic strategy could be employed by cutting wheel-through schedules and/or firm 
energy schedules. 

It should be noted that not all counterflow schedules cut in real time represent gaming. 
Wheel through schedules, for instance, may be cancelled if the SC is unable to the 
procure generations and/or transmission to deliver the "import" leg of a wheel through 
the ISO system. SimUady, an outage within the ISO system may decrease the overall 
supply of energy within and SC's portfolio, and require the cutting of an export schedule 
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in order to avoid and imbalance in the SC's supply and demand schedules. In some 
cases, the ISO may need to curtail an export due to a de-rate on a tie-tree occumng 
after the Hour Ahead congestion management market is ended. Is However, the 
description of the mason for each countarflow schedule that is cut in real time that is 
evaileble in logs kept by ISO Grid Operators and Real Time Schedulers is typically not 
rudiment to determine the precise mason for the cut end whether the cut could be due 
to gaming or not. 

Analysis of Impacts 

Total congestion revenues paid for counterfiow schedules that were cut prior to real 
time ware assessed based on real time schedule changes made after the Hour Ahead 
market recorded in the BITS database. The analysis included all counterflow 
schedules which earned congestion revenues in the Day Ahead or Hour Ahead markets 
where the final real time schedule was leas ~en the final Hour Ahead schedule. 
However, schedules that were cut due to tie-points being out of service ware analyzed 
separately (see section on "Wheel Out" gaming strategy), and were therefore not 
included in this analysis. 

Since Hour Ahead schedules may only be partially cut, and may represent a 
combination of Day Ahead and Hour Ahead congestion revenues, the following two 
equations ware used to calculate the amount of congestion revenues paid for schedules 
that warn cut in real time. 

If the Hour Ahead Schedule was eoual to the Day Ahead schedule (so that the SC only 
eamed counterfiow revenues in the Day Ahead market), the following equation was 
used: 

Counterflow Payment = (MWDA - MWRT ) X CCoA 

If the Hour Ahead Schedule was qreater than the Day Ahead schedule (so that the SC 
may have earned counterfiow revenues in both the Day Ahead and Hour Ahead 
markets), the following equation was use¢l: 

Counterflow Payment = (MWDA - MWm ) X CCDA+ (MWHA - MW~ ) X CCHA 

F'magy, if the Hour Ahead Schedule was ~ than the Day Ahead schedule (and was 
subject to the Hour ahead congestion charge for the reduction in its counterflow 
schedule), the following equation was used: 

Counterfiow Payment = (MWH, - MWm ) x CCHA 

15 However, when de-rate= occur, the ISO would typlca=y not cut a schedule that is providing a 
c o o n ~  on 8 tie-line, since this wou~ exacerbate congestion on the de-rated path. 
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Where: 

MWDA is the final scheduled MW after the Day-Ahead congestion market 
MWH~ is the final scheduled MW a~er the Hour-Ahead congestion market 
MWm is the final scheduled MW after the real time checkout process 
CC~ is the day-ahead congestion charge (or credit), and 
CCHA is the hour-ahead congestion charge (or credit). 

DMA staff also reviewed operating logs (SLIC) for indications of whether each cut was 
made by the ISO due to an outage on a tie-point or by the SC for some other reason. In 
cases where operating logs provided an indication that either the ISO or SC cut 
schedule, these ware classified accordingly. In cases where no assessment could be 
made as to the cause of the cut, the schedule was classified separately. 

Table 11 summarizes result of this analysis for each SC for the period from January 
2000 through June 2002. As shown in Table 11, total congestion revenues paid for 
coutenr flow scheduled that were cut in real time totaled just over $3 million over this 
two and on half year period. ISO records indicate that only about 8% of these revenues 
represent counteffiow schedules cut by the ISO due to a de-rate on a tie-point ~6 About 
$1.1 million these revenuesrepresent counterflow schedules cut by the SC for various 
reasons. Operating records did not provide any information on the reason for the 
remaining $1.6 million in counterflow schedules cut. Thus, total congestion revenues 
paid for counterflow schedules that do not appear to be cut by the ISO totaled just over 
$2.7 million over this two and one half year pedod. Table 12 shows a breakdown of 
this $3 million for each SC by year. 

The most typical scenario was that an outage or de-rate on a be-point cause the sou~ of a ~ 
schedule to be cut, so that the expo~ leg of the wheel that was providing the ¢ounterflow on another tle- 
point also needed to be cut by the ISO. 
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Table 11: CountM-flow Revenues from Cuffing Schedule in Real-time 
January 2000 through June 2002 

Total Not 
Cut by SC Unkno~m Cut by Iso 

(B) ( C ) IB+ C) 
$340.333 $321.195 $361,528 
$426.788 $214.659 $641.447 
$155.300 $391.999 $547.300 
$112.904 $94,760 $207.664 

$9.893 $129.313 $139,298 
$46,244 $85.039 $131,282 

$0 $89.975 $99,075 
$1,440 $75,731 $77,171 

$0 $58,193 $58,193 
$17.306 $34.263 $51.559 
$4.946 $31.598 $36.544 

$20.113 $809 $20,921 
$0 $23.652 $23,652 
S0 $14,523 $14,523 
$0 $9,751 $9.751 
$5 $9,304 $9,304 

$4,376 $3.515 $7,891 
$0 $7,310 $7.310 
$0 $6,391 $6,301 
$0 $3.199 $3,199 
$0 $9,955 $3,955 
$0 $2,150 $2.150 
$0 $1,793 $1,793 
$0 $1.542 $1.542 
$o $1,38o $1,38o 
$0 $1.174 $1.174 
$0 $609 $609 
$0 $511 $511 
$0 $455 $465 
$0 $414 $414 

$46 $o $o 
$o $o $o 
$o So Io 

Cut by ISO 

San Diego Gas and ~ $2,242 
Moran StankDy Ca~¢ Group SO 
Sempra Energy 1"fading ~ $166.473 
Coral Pov~¢, LLC $30,004 
British Columbia Power Exchange Coq~-atJon $45.567 
Enron Energy Sendc~, Inc. $2,815 
Avi~a EnacJ~y Inc $0 
Pacific Gas and EMOtd¢ Company $7.571 
Amol~an ~ ~ SmV¢o Com SO 
Duke F.noq~ Trading and IVlark~l~, L.LC. $6 
Soulhom Company Emm~ Miuke0ng./p. $0 
Cargll~al~nt, LLC $5,198 
Idaho Powe¢ Company $0 
P ~  sou~ F_n~gy SO 
Dyn~y SO 
PGE Enecgy So,does (PGES) $7.539 
Calplno Corporation $0 
Southern Ca.fomia Edison Company $10.761 
Siena Pacific Poww" Company $0 
Idaho Power Company $0 
TEMU $0 
Moduto Ir~ga(mo District $0 
Salt River Projoot $0 
City of Glendale $0 
Arizona Pubic Sen4ce Company $0 
Williams Energy Services Coepoml~n $0 
padficCorp $0 
EPME $0 
Constailatlon Powe¢ Sen4ce $0 
Southern canfo~da Edkl~l Company $0 
Pacific Gas lind E k ~  Company (PGEU) $0 
BonnevnM Po~mr Adminlstn~on $359 
City of Vernon $224 
Grand Total $271,214 $1.139.688 $1.620.701 $2.760.390 

Notes: 
(A) SLIC records indicate schedule cut by ISO due to line outage. 
(B) SLIC records indicate schedule cut by SC. 
(C) No indication of cause for cut found in SLIC. 

Totals include period from January 2000 through June 2002. 
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Table 12: Counter-flow Revenues from Cut Schedules Compared by SC 

SClD Company 2000 2001 2002 Total 
SETC S e m p r a E r m ' g y T r a d i n g ~  $382,764 ' $134,972 $196.043 $713J/~ 
SDGE San Diego Gas and Electric $663,793 $106 $663.899 
MSCG Morgan Stacdey Capital Group $840,963 $89 $641,052 
CRLP Coral Power, LLC $115,436 $47 ,628  $74,606 $237,670 
PWRX Bdtbh Columbia Power Exchange Coq:oration $ 7 5 , 3 8 1  $28 ,164  $81,854 $185,399 
EPMI Enn~ Energy Senfces, Inc.. $82,593 $51,505 $134,098 
AEI1 Avista Energy Inc $99,977 $99,977 
PORT Portland General EkmUtc $75,822 $75,822 
SCEM Southern Company Energy M a ~ ,  LP. $16,744 $8,164 $41,958 $66,866 
DETM Duke Energy Trading and Marketing, LLC. $51,577 $12,931 $64,508 
AEPS Amedcan Electric Power Senrice Corp $58,193 $58,193 

Other SCs $59,114 $7,815 $43,364 $110,293 
Total $1,581,417 $1,019,294 $450,645 $3,051,55'~ 
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Addendum to October 4, 2002 Report on Analysis of Trading and Scheduling 
Strategies Described in Euren Memos: 

Revised Results for Analysis of Potential Circular Schedules 
("Death Star" Scheduling Strategy) 

January. 17, 2003 

Background 

On October 4. 2002. the California Independent System Operator ("ISO") issued a report 
prepared by the Department of Market Analysis, entitled "Analysis of Trading and Scheduling 
Strategies Described in Enron Memos". This report was provided to regulatory, and law 
enforcement agencies on a confidential basis. On January 7. 2003, the ISO released the report 
publicly and posted it on the ISO's website. 

As noted in the ISO's report, the purpose of the report was twofold: (1) to indicate the 
potential nmgnimde of the extent to which the strategies outlined in the Enton memos may have 
been employed by Enron and other entities, and (2) to identify specific schedules and 
transactions that could provide a suu-ung point for further investigation by various regulatory and 
law enforcement entities revolved m review and litigation related to the practices outlined m the 
Enron memos. Since the analysis was designed to assess the I ~  of these 
strategies and provide a ~ for fucker analysis based on additional information not 
available to the ISO, the analysis was intentionally designed to "cast a broad net", and identify 
all market activity that could be indicative of the strategies outlined in the Enron memos. As 
indicated throughout the ~-port and to the regulatory and law enforcement entities, the results of 
the ISO's analysis must be combined with additional information in order to identify specific 
instances m which the scheduling and trading mrategies outlined in the Enron memos were 
employed by Enrou or other entities. 

Following release of the October 4 Report to regulatory and law enforcement entities, 
Market Investigations stnff have continued to verify and refine the computer programs used to 
identify market activity that may be reflective ofthe practices outlined in the Enmn memos and 
quantify the potential financial impact of these practices. As part of this work, several 
refinements have been made to the program used to calculate congestion revenues earned by 
import/export schedules that could potentially be indicative of the "Death Star" trading strategy. 
This addendum provides revised results of  Table 2 in the October 4 report (p.l l), and provides a 
more detailed description of the methodology and modifications used in this analysis. 

Overview of Methodology 

None of the refinemems IndL~ to nn~don of results for the "Death Star" mz'a~ID" are applicable to m~lysis of 
two odzer mszegies ~ysis iz~Imled in the Ocmb~ 4 zepon 0mr im:l~le the calculluo~ of ~ ~ 
CScheduling of Com,erflows m Om-of-S~vicc Lines'. p.24, and "Scbedu]ml En~gy to Collect Coz~-suion 
Charges'. p J0). C..zlcul~iom fcf these ~mzegies are significantly less complex, and have been rechecked to emu~ 
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The "Death Star" scenario described in the Enron memos is an example of what the ISO 
refers to as a "circular schedule", or a scnes of energy schedules that appear as an |rapon and 
export through the ISO comrol area, but actually include additional schedule(s) outside the ISO 
conlzol area which form a closed "loop" of scheduled energy with no specific physical beginning 
(soorce) orend (sink). (Sen more detailed discu~ion in October 4 report.) Thus. the .typeof 
circular schedule described as the Death Star ~rategy would appear in ISO scheduling records 
sunply as an tmport and export from the ISO con~ol area (earning congestion revenues by 
c r e ~ g  a counterflow), with the "return" portion of the schedule being outside the ISO control 

Like the analysis in the October 4 report, the analysis of potential circular scheduling in 
this report continues to be intentionally designed to "cast a broad net", and identify all 
export/import schedules for which additional information may be collected to identify any 
circular schedules such as those described under the Death Star strategy. The analysis identifies 
potential circular schedules based on these two basic chasactenstics of such schedules that may 
be detected in ISO data: (l) an import and export of approximately the same amount of energy 
by a Scheduling Coordinator CSC') during the same hour, which (2) generate net congestion 
payments for the SC due to coonterflows cmattxl on one or more paths. Thus, while all 
combinations of import/export schedules that earn congestion revenues by creating a counterflow 
are clearly not circular scheduler,, these key characterizes may be used to identify export/import 
schedules that may be part of a circular schedule submitted for purposes of earning congestion 
r e v e n u e s .  

Provided below is a more detailed description of the algorithm used to perform this analysis: 

I. Fu'sk for each SC, the program matches import and export schedules for the same operating 
hour submitted for approximately the same quan~ty (within a small tolerance for rounding). 
This matching is done separately for final Day Ahead Schedules and final Hour Ahead 
Schedules. 

. Congestion payments and charges for each pair of import/export schedules are then calculated 
based on the scheduled amount of capacity (MW), and the congestion prices and direction on 
each congestion path the import/export schedules would create a scheduled flow. For 
example, for a pair of schedules reprer, enting an 25 MW import into NPI5 over COl and an 
25 MW export from SPI$ on Palo Verb, congestion charges/payments would be calculated 
for a 25 MW flow in the north-to-sooth direction on COL Path 15, Path 26 and Paid Verde. 

3. For each pair of import/export schedules, the total net congestion payments were calculated 
(talcing into account all paths over which a flow would earn or be charged congestion 
charges). Pain of impoWexport schedules resulting in positive net congestion revenues 
during any hour (due to counterflow payments in excess of any congestion charges on other 
paths) are identified as those that could represent circular schedules submitted in orda to 
carD. c o n ~ o n  revfml~.  

2 in additim~ ctr~.tdar ~ x l u l u  may be ~ e d  by . . Ioo l~ -  emi ly  i~a:k Ommllh the ISO o~lrol m u  ~ a 
diffmt~t SC. However, ~ ixtrticta~r ~-ategy wo-ld typir.ally only be i~of~,tble if the eaerlly Kbedule m the 
conig~ed dire~tmn is scheduled by ~ SC with Existing Tnuumiunou Rights (ETCs), so that no congemcm chin]pro 
ate tnctured for this "return" portion of the cu~lar  schedule. 
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4. Total congestmn revenues earned by the schedules identified m Step 3 are summed up. 
Results of this revised analysis are presented as in Table 2 (Revised). which includes a 
comparison of revised results with previously results included in the October 4 report. 

The revised analysis summarized in this report incorporates three refinements m the 
computer program used in the ininal analysis subnuned in the Oaober 4 report. 

• Most importandy, the revised program now identifies schedules that would be covered by 
rights under Existing Transmission Contracts (ETCs), and accounts for the fact that these 
schedules would not pay congesUon charges or earn congemon revenues for any 
counterflows provided. This step was not included in the initial analysis due to a lack of 
information needed to link individual schedules to ETCs. Data on ETCs for 1998 through 
January 2000 conunues to be unavailable. However, sununaw data for 1998-2000 were set 
to zero for several entities known to have ETCs for similar schedules during subsequent 
periods for which data were available. 

• In addition, in the initial analysis, Path 15 and Path 26 congesUon revenues/charges were 
inadvertently included for schedules between SPI5 to the Northwest on the DC inter-tie 
(NOB). The model was corrected so that Path 15 and Path 26 congestion revenues/charges 
are not included in calculations for flows on NOB. 

Additionally, a cotTeCtion in calculations for congestion in the Hour Ahead Market was 
made. 

Finally, it should be noted that minor "double counting" of some congestion revenues may 
exist in the revised a~dysis, since the momtoring algorithm can match one import schedule with 
multiple exports. Out of 270,000 pairs of import/export schedules matched by program, about 
6% represent import schedules matched to more than one export schedule of the same quantity 
submined by the same SC. Multiple matches are left in the analysis, since each possible 
combination of import/export schedules may warrant rewew as part of further investigation. Due 
to the large number of total records involved, refinements needed to eliminate this minor double 
counting in summary results in Revised Table 2 could not be completed at this time due to 
resource limitations. Since such refinements would have a relatively minor impact on overall 
results, revised results are being presented in order to provide the best available reformation at 
this tune. 
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In t roduct ion 

This report summarizes additional analysis performed by the Califomia Independent 
System Operator ('ISO'), Department of  Market Analysis ( 'DMA') on the various trading 
and scheduling practices outlined in the Enron memos. The report supplements a 
variety of  analyses previously provided by the ISO to Federal Energy Regulatory 
Commission ('Commission" or "FERC') Staff as part of its investigation of the Western 
Markets? This updated analysis and report was prepared by the ISO in response to 
recommendations in the Commission Staff's Final Report on Price Manipulation in the 
Western Markets ('March 2003 Staff Report'), 2 and a subsequent request from 
Commission Staff for additional analysis that may be used in further investigations and 
disgorgement of profits from individual sellers, as recommended in the March 2003 Staff 
Report. 3 

The March 2003 Staff Report found that many trading strategies employed by Enmn 
and other companies w e n  undertaken in violation of market monitoring provisions of 
the Commission-approved tariffs of the ISO and the California Power Exchange ('PX'), 
and recommends that the Commission initiate proceedings to require companies to 
disgorge profits associated with these tariff violations. 4 The March 2003 Report also 
recommends that certain Market Participants identified in previous analyses submitted 
by the ISO to Commission Staff be directed to show cause why their behavior did not 
constitute violations of the ISO and PX tariffs, s Following the release of the March 2003 
Staff Report, Commission Staff also requested assistance from the ISO in developing 
updated analyses and transection-specific data for individual Market Participants whose 
behavior may constitute violations of the ISO and PX tariffs. 

The results summarized in this report vary from results in the previous report cited in 
the March 2003 Staff report for a vanety of masons, as follows: 

' See, Analysis of Trading and Scheduling Strategles D e s c r ~  in Emon Memos, October 4, 2002; and 
Addendum to October 4. 2002 Report on Analysis of Trading and Scheduling Strategies Delcnbed t. 
Enron Memos: Revt4m(l Re~IILI for Analy=~ of Potential Ctrcumr SCtH~U~eS ('Death Star" Scheduling 
Strategy) January 17, 2003. Additional data and analyses were at-o i~'ovided in response to data 
requests islmed in the recent 100-day discovery genod of the Ca~ifomm Refund Proceeding, Docket No. 
EL00-95, et el., lind the Commission's investigation of on Prtco Manllxdetioq~ in Wasmm Markets: Fact- 
finding Invasbgabon of Poten~at Manipu~dton of Electric and Natural Gas Prices, Docket No. PA02-2..00. 

z Final Report on Price Maniputaffon in Western Morkets: Fact-finding Investigation of Potential 
Man~ou/et/on of F_/ocm¢ and NMur~ Gas Pree=, Docket No. PA02-2-00, March 2003 {'Match 2003 Staff 
Report'). 
= As indicated in ~'m ISO's initial mpcct on the Enmn itratogtas submitted on October 4, 2002, "the ISO 
stands ready to provide Commission Staff with addlt~nat documentetlon and analysis of these trading 
IXaCfidas and to assist Staff with any aspect of its i n v ~ t ~ n . "  

4 March 2003 Staff Repo~ at ES-2. 

S The March 2OO3 Staff Redotf appNts to mfec to tJ~e f n t  report on Emon sbategk~ submitted to 
Commission Staff end other legal/regulatory entities on a confidential basis on October 4.2002 as the 
"January 6, 2003 Col ISO Report'. The January 6, 2003 date coalsponds to the date that the ISO made 
the October 4, 2002 report public. 

CAISO/DMA/ewh i 6/18/2003 
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1) Limited Time Frame. Previous analyses by the ISO covered the time period from 
1998 through 2002. However, the March 2003 Staff Report indicates that any 
disgorgement of profits would only cover activities during the period of January 1, 
2000 through June 21, 2001, and that these disgorgements would be in addition to 
the refunds resulting from the California Refund Proceedings. 6 Therefore, the 
updated analysis summarized in this report covers the period of January 1, 2000 
through June 21, 2001, and also provides subtotals for two periods: a pre-refund 
penod from January 1 through October 1, 2000, and a refund pennd from October 2, 
2000 through June 21, 2001. 

2) Additional Trading Practices. Previous analyses by the ISO did not include a 
comprehensive analysis of the extent to which all Market Participants may have 
employed two of the major trading practices outlined in the Enron memos: 
Overschedulin9 of Load ('lnc'ing Load* or "Fat Boy'), and Ricochet (of "MW 
Laundering'). This report includes a more comprehensive analysis of these 
strategies. 

3) Addit ional Information Provided by Market Participants. Several Market 
Participants have contacted the ISO and/or FERC to offer additional information, 
provide explanations, and/or correct data upon which previous analyses were based. 
This report incorporates those data con'ectJons and other information to the extent 
that they could be verified by the ISO. For example, several Market Participants 
identified a limited number of Schedules or transactions that wore miscoded with the 
incorrect identity of the Market Participant represented by the Schedule or 
transaction, or that were cut due to system conditions in the ISO or a neighboring 
control area. DMA has incorporated all of the verifiable changes and suggests that 
any further explanations by Market Participants be provided directty to the 
Commission in the context of any further investigation or show cause orders. 

4) Analytical Refinements/Corrections. As noted in the ISO's previous reports, the 
ISO's analysis was intentiooaUy designed to "cast a broad net', and identify all 
market activity that could be indicative of the strategies outlined in the Enron 
memos. Following release of the October 4 Report to regulatory and taw 
enforcement entities, DMA has reviewed and refined its analysis, as reflected in this 
report. 

In addition to the methodological descriptions and summary results presented in this 
report, DMA is providing detailed data files that identify the specific transactions, 
Schedules and Meter Data underlying this analysis. These data are being provided to 
allow further analysis and response to these results by Commission Staff as well as 
individual Market Partidpanta. 

* Marctl 2003 StaffRepoa at ES-2. 

CAISO/DMAJewh 2 6/18/2003 
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Finally, several important caveats regarding the scope of the analysis provided in 
this report should be noted. 

The ISO's analysis is limited to the specific strategies and methodologies outlined 
in the Enron memos as specifically described in this report. For example, the data 
and methodok)gy employed in this report cannot identify the extent to which 
"Ricochet" or "IVIW Laundering" may have been employed by two or more 
participants. In those strategies, the Energy may have been exported and then re- 
imported under two different Schedule Coordinator identities, and the data would 
reflect no relationship between those transactions. 

The ISO's analysis is limited in two respects: it is based only on the data and other 
information available the ISO; and is constrained by the time and resources of 
DMA to devote to this analysis. 

While this report estimates potential revenues received as a result of different 
practices, it dues not analyze the total market impacts of different practices, or 
other profits that individual Market Participants may receive as a result of the 
indirect and cumulative impact of these strategies on overall market prices and 
outcomes. For example, practices such as Ricochet and Overscheduling of Load 
represent ways to withhold supply from the forward markets (such as the PX Day- 
Ahead market) and to exercise market power in real time. In addition to raising 
prices in California's wholesale markets, these strategies would have also 
increased prices in future time periods by increasing the expectation of higher 
prices. The analyses in this report dearly do not incorporate the overag costs and 
profits associated with such broader market impacts. As noted in the ISO's filings 
in recent FERC proceedings, "it is virtually if not absolutely impossible to 
disentangle the effects of the various strategies engaged in by disparate sellers in 
order to assign discrete market effects and discrete ill-gotten gains to each 
instance of each seller's implementation of each strategy," since "the effects were 
simply too Interwoven and too cumulative, both within an hour and over time. "7 . 

Finally, while DMA has sought to "screen out" transactions based on additional 
data and analysis, the summery results in this report are provided for all Market 
Partidpants, including those with a relatively small number of transactions and 
potential revenues from the strategies in the Enron memos. In general, the ISO 
believes that the volume of transactions and potential revenues identified for 
individual Market Participants in this report provides an indicator of the potential 
that these transactions represent intentional trading behavior such as described in 
the Enron memos (i.e. the smaller the volume of transactions and potential 
revenues identified for individual participants, the lower the likelihood that 
transactions represent intentional trading behavior such as that described In the 
Enron memos). In view of this, we continue to recommend that the results of the 
report be combined with other information collected through other investigative 

r Re&oons~e Fit[rig of the C a ~  Indeptmdenf System Operator, EL00-95-069, et el., March 20, 2003, 
page 8. htlp:.//t,w~vl.catlm.comldoca/2003/03/21/2003032109052124535.pdf 

CAISO/DMA/ewh 3 6/18/2003 
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proceedings, and that some minimum threshold be applied in any further 
investigation of the activities. 

CAISO/DMA/ewh 4 6/18/2003 
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I. Overscheduling/_~d ("lnc'lng Load", "Fat Boy") 

The ISO's previous reports on the Enron stratagles only included summary data on the 
degree of overscheduling of Load by Enron in 2000-2001. This report includes a more 
detailed analysis and summary of overscheduling of Load by all Market Participents in 
the January 2000 - June 2001 time period. The analysis includes several measures of 
the degree of overscheduling, ranging from total hours and MWs of overscheduling to 
the approximate amount of imbalance Energy payments received from the ISO due to 
this overscheduling. However, it should be noted thaL due to data and resource 
limitations, this additional analysis does not consider the market impacts of this strategy 
as a means of exercising market power by withholding Energy from the Day-Ahead 
Energy markets. As noted in the recent filings by the ISO, while the ISO believes the 
*Fat Boy" strategy had numerous detrimental impacts on the market and system 
reliability, the ISO believes these overall impacts are highly interwoven with other 
strategies for exercising market power and manipulating market outcomes, s 

Methodology 

The following sections provide a step-by-step summary of the methodology used to 
assess the degree of ovamcheduling by different Market Partic~bants. 

1. Provide and Format Load Schedule Data 

The various final market Load Schedules (Day-Ahead Preferred, Day-Ahead Revised 
Preferred, and Hour-Ahead Preferred) in the Load_sch file for each hour and interval 
were combined to craate a file with a single record for each hour and interval for each 
Schedule Coordinator at each Load point (or Load ID). For hours prior to ten-minute 
settlements (e.g. before September 1, 2000), this Load Schedule file was created on an 
hourly level. For the period after tan-minute settlements was implemented, hourly Load 
data were converted into a 10-minute intennal format (i.e. each hourly Load Schedule 
value was divided by six, and the resulting value was used to create six records for 
each hour, representing the six ten-minute intervals within each hour). This conversion 
was done to allow Load Schedule data to be merged with Meter Data, and to calculate 
payments fo," uninstructed Energy based on 10-minute interval prices, as is done in the 
actual ISO settlement system. 

2. Merge Load Schedules with Metered Load Data 

The Load Schedule data file, created as deso'ibad above, was then merged with 
metered Load readings in the Settlement system (ss._meesuraments, 
ss_lOmin_measurements), by Scheduling Coordinator, date, hour, Load ID, and, when 
applicable, lO-minute interval. ° As noted above, for the time period prior to 10-minute 

, see iso firings mfenmced in Footnote 7. 
s In the Load_lob tebll, the scheduJmg coordinator ID is the sc..k/fie~d, the date is ~ opr_dt field, the 
hour is the opr_hr field, the market type is the m/d type field, the tong run type (e.g. preferred, revised 

CAISO/DMhJewh 5 6/18/2003 
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settlements (e.g. before September 1, 2000), matches were conducted at the hourly 
level: for the period after 10-minuta settlement was implemented, Load Schedule and 
Meter Data were merged by hour and interval. 

3. Aggregate Load Schedules and Meter Data by Congestion Zone 

Load IDs were then matched to Congestion zone, 1° and then subsequently summed by 
Scheduling Coordinator, Congestion zone, date, hour, and interval," to determine each 
Scheduling Coordinator's total hourly or interval-level zonal Schedule and meter 
readings. This level of aggregation was performed in order to allow transmission losses 
and Imbalance Energy charges/payments to be calculated for each Congestion zone 
based on zonal real time Energy prices in the same manner as the ISO settlement 
system. 

Some special aggregations were made to account for the fact that during some periods 
Market Participants scheduled Demand under different Scheduling Coordinator IDs 
(SC IDs) than those under which Load data were being metered, resulting in a 
mismatch of Load Schedules and corresponding Meter Data. These are summarized 
below. 

(1) Data for January 19 and January 20, 2001 were excluded from the calculation 
for all Scheduling Coordinators due to scheduling confusion resulting from the 
shut down of the PX. 

(2) From January 21,2001 fo~vard, Load Schedules, meter readings and 
transmission losses were summed for the following SC IDs: PXC3, PCG1, 
and PCGB. This was done to account for mismatches between the SC IDs 
for the Load Schedules and the corresponding metered Loads that occurred 
during the transition of Pacific Gas & Electric Company ('PG&E) from 
scheduling through the PX to being their own Scheduling Coordinator. 

(3) From Aprg 2001 fonNard, data were summed for the following SC IDs: PGAB 
and PGAE. This was done to account for mismatches between the SC IDs 

preferred run) is the ec~ c/ass ~ d .  end the Load ID is the Load_k/field. In the as_measurements and 
ss f0m/n moasumme~ talde, the scheduling co¢x~nator ID is ~ s~v/_name fle~d, the date is the 
b'a~e k'lt ~¢:f, the hour is the tradB_ttr field, wld the Load tO is the k/nk/rmkl. AdditionJly, in the 
ss 10m/n measumments table, the imervaJ is indcatod in the subhour_/ntfieid. See the field das¢=i1 ~lon 
texas inc~l~ wire toe so.ca 0eta rdes. 
lo The ZP-26 Congasl~ zone was not c:reatod unUl F ~  1, 2000, so LOaKI IDs in ZP-26 PrlOr to 
Fet~.uaty 1, 2000 should he reams)gnarl to the SP-15 Congestion z.one. 
1, The PX. prior to its bankruptcy, used the PXCl ,~..hldullng Coordinator ID to Ichedute a II Invelt~ 
Owne¢l Utility ('lOLl') Load. Thus, it is dlffcuK to ~ out each IOU's Load from w~thin ell PXC1 
Load. As a proxy, when the Sched~ing Coo~inator ID was PXC1, we identifuKI the Utility DistnbutJoq 
Co~npany ('UDC') area the Load point was wi~in, atKI rewrote file scid as "PXC1 / "and fire UDC area 
(e.g. PG&E. Southern California Edison Company ('SCE"), or San Diego Gas end Electric Company 
('SDG&E')) to identify roeghty whk::h company's Load that ~ be. 

CAISO/DMA/ewh 6 6/18/2003 
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for the Load Schedules and the corresponding metered Loads that resulted 
from a change in PG&E utility services' SC IDs during this period. 

(4) Between April 6 and 30, 2001, data for two SC IDs (COTB and COTP) were 
summed to account for mismatches between the SC IDs for the Load 
Schedules and the corresponding meters resulting from a change in SC IDs 
for the California Oregon Transmission Project. 

(5) Duke Energy Marketing and Trading Load Schedules for December 7, 2000, 
HE 14 through HE 22 were removed from the analysis due to information 
identified in their responsive testimony in EL00-95-075, indicating that Load 
was scheduled during these two hours at the request of, or at least with the 
approval of the ISO. Removal of these Schedules resulted in Duke Energy's 
elimination from the Load overscheduling results. 

(6) Load Schedules at the GOLETA_2_V200LD Load point submitted through the 
PX were reassigned to Reliant Energy Services (NES1) due to information 
provided to the ISO that NES1 was scheduling Load at that point under the 
SC ID for the PX (PXC1). 

4. Calculate Transmission Losses 

One mason ISO Market Participants may overschedule Load by about 3% is to account 
for Generation produced to compensate for transmission losses that otherwise would be 
assessed to Generation resources as part of the ISO settlement process. 12 In order to 
incorporate expected Genamtion transmission losses into the analysis of Load 
scheduling, transmission losses during the ISO settlement process were estimated and 
incorporated into subsequent steps of this analysis. 

In order to calculate zonal transmission losses for supply resources, Generation units 
and tie points were mapped into ISO Congestion zones (for interties, by ISO injection 
zone). We then obtained Final Hour-Ahead Generation Schedules from the 
Generation_sch table and interchange Schedules from the I._interchange_sch table. 13 
We also obtained the calculated Generation Meter Multipliers (GMM) for each 
Generation unit, date, and hour, and the Tie Meter Multipliers 0"MM) for each intertie, 
date, and hour. 

,2 For example, if an SC has exactly 100 MW of Load and generates exact~ 100 MW of Generation, 
transmLlmon lo~ms assoc/~od with the SC's 100 MWI of Glmm'ibo~ im~nled dur~ng the ISO 
soffiemont ixoceu (wmd~ ~ avmage tabour 3'~) wou~ typCanY resu~ in me SC b~ng chan~oo ~ 
about 3 MW of n e ~  unlnstnctod Enemy ( ~  Imbalance Energy noeOed to compensate for 
3% losses on ~ ) .  The SC could avoid these charges by submitting a schedule for 103 MVV of 
Load and ttten pn~iding 103 MW of Genemtton. Under thl= m r t o ,  the SC would havre 100 MW of 
metero~ Demand and 100 MW of Gene,ltJowl (IftK losses), mpruentJng an uninstructed deviatJoct of 
zero in the ISO's settkmlent p,~..eu. 
I= For PXC1, import ~ write not considered because it was Impollible to determine wtlich tmpocti 
were intended to serve witch utility's Load. 

CAISO/DMA/ewh 7 6/18/2003 
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For Generation resources within the ISO control area, the mater multipliers ware then 
applied in the following fashion. Two values were developed: 

- The final Hour-Ahead Schedule (MW) without the GMM; and 

- The final Hour-Ahead Schedule (MW) with the GMM applied, e.g. FinMW" GMM. 

Transmission losses for these resources (TLoss) ware then calculated based on the 
difference between these two values. As indicated in Step 7, in the event that est=mated 
transmission losses were less than 3% using the above methodology, we assumed 
minimum transmission losses of 3% in order to avoid potential underestimation of 
transmission losses due to date errors. 

For Interchange Schedules (representing imports and exports), the net interchange over 
a tie was calculated for each SC, date and hour by taking the sum of all imports and 
exports scheduled over each tie (i.e. based on final Hour-Ahead ImporlJexport 
Schedules). The TMM was then applied to this net import/export Schedule yielding two 
values: 

- The final net Hour-Ahead interchange Schedule MW without the TMM; and 

- If final net Hour-Ahead interchange Schedule MW was an import, ~4 then the final net 
Hour-Ahead intemhange Schedule MW with the TMM applied, e.g. FinMW ° TMM; 
otherwise, just FinMW. 

Losses for Demand associated with export from the ISO system ('/'Loss) were then 
calculated based on the difference between these two values. 

After September 1, 2000, the two values ware divided by six so that the values ware 
uniformly distributed over six intervals. 

Losses were then merged with zonal Load Schedules and meter readings by date, hour, 
interval, SC, end Congestion zone. 

5. Calculate Imbalance Energy Cherges/Peyments for DevieUons from Scheduled Load 

Real time Energy prices ware then merged into the set, and the following ware 
calculated for each date, hour, interval (if applicable), SC, and Congestion zone: 

For the pre-ten-minute settlement period (before September 1, 2000), an estimate of 
the Imbalance Energy prloe ~s was calculated: 

((HA-Mater) - TLoss] ° ZnEnergyPrc, if A(HA-Meter) • O, 

"Note that anca~ing to t h e / _ / n t ~ _ / c t l  table's conventions, imports are a negative MW v,,Jue. 

ts This calculation is only Inte~decl as an es~mato of the untrsmctod Energy setUement calculation; full 
accuracy requrru calculation of metemcl Generation along w~th schedules, calculation of ramping Energy, 
etc., which were not replicated h e r e .  

CAISO/DMA/ewh 8 6118/2003 
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&(HA-Meter) ° 7.nEnergyPrc, if &[HA-Metar) < O, 

where & (HA-Meter) is the difference between the final zonal Hour-Ahead 
Load Schedule and the metered Load quantity 

TLoss is the zonal transmission Ices for that scheduling coordinator 

ZnEnergyPrc is the hourly zonal Imbalance Energy price. 

For the post-ten-minute settlement period (after September 1, 2000), the price was 
calculated: 

(&(HA-Meter) - TLoss) "ZnDecPrc, if &[HA-Meter) z O, 

&(HA-Meter) ° ZnlncPrc, if &(HA-Meter) < 0, 

where 

&[HA-Meter) is the difference between the final zonal Hour-Aheed Load 
Schedule and the metered Load quantity 

TLoss is the zonal transmission Ices for that scheduling coordinator 

ZnlncPrc is the zonal incremental Imbalance Energy price for the specifN~d 
interval, and 
ZnDecPrc is the zonal decremental Imbalance Energy price for the specified 
interval. 

6. Calculate Hourly Level Load Data for/SO System 

Final Load Schedules, metered Load readings, transmission losses, and the estimated 
uninstructed deviation settlement amount for each Congestion zone were then summed 
for each Market Participant over the entire ISO system by date and hour. 

CAISO/DMA/ewh 9 6/18/2003 
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7. Applcation of Potential Threshold for Hourly Overscheduling 

A threshold value for overscheduling of Load, representing the level below which any 
overschedulad Load may be assumed to be due to forecast error and/or allowances for 
transmission losses, was calculated for each hour for each Market Participant based on 
the _maximum of:. 

- 10% of the difference between the final Hour-ahead Load Schedule and actual 
metered Demand, plus estimates of transmission losses (see Step 4 above); 

- 13% of final Hour-Ahead Load schaduled~e; or 

- 25MW 

The minimum absolute value of 25 MW used in setting the threshold represents the 
minimum block that is most commonly used to trade and schedule Energy. This was 
included as an alternative minimum threshold to account for a scenario in which a 
Market Participant may have "rounded up" Demand Schedules as much as 25 MW to 
balance Energy that needed to be procured in minimum increments of 25 MW. 

8. Calculation of Different Measures of Overscheduling 

The final stage of this analysis invoked the calculation of a variety of different measures 
of overscheduling by individual participants based on houdy results. These measures 
include the following: 

1. Hours of Load Overschaduling (with and without threshold level) 

2. Average MWs of Load overscheduled during hours of overscheduling (with and 
without threshold level) 

3. Average Load overscheduled as a percentage of totsl Load during hours of 
overscheduling (with and without threshold level) 

4. Total payments for overschadulad Load dudng hours of overscheduling (with and 
without threshold level). 17 

" As previously noted, a value of 13% ( r e ~ g  10% INu= a minimum of 3"/= tnmsmissk~ Iomms) 
was use¢l in ttte ~ n t  that cadcuiat~l tnmsmismon Iodines were l eu  than 3%. This wm included to mmKI 
underestimation o¢ transmission losses in the event of any data error= 

IT Fo¢ fills analysis, if • Market Paltkdl:~mt's tota~ = g g r ~  system-level Load devMbon was less than 
zewo (e.g. on • systam-lew~, If • Sct~du~g Coordinator was • buyer in the Imbalance ~ market), 
then tt~e es~tatKI unJnstructml ¢levMtt~ settlemlmt was set at zero. This reflects the fact tttat during 
houdy ~mffiement bcfo~ Set~w~ber 1, 2000. thrum Sch~ullng Coo l ' a t om wocdd ac~alY I~we ~ f ~  
En~gy i t  ~e Imb4danc~ EneqW I~C~. Nt~. SelXambcw 1. 2000, sirce the clecnmm~al Energy prce wM 
typca,y l e .  than the incnm~m~ Enemy i~ce ,' Erww w== dec~mented ~ • zone. Sc~edul*~ 
Coordlnator= would abm have pakl for Energy at some pdce betwNn the max~num increme~a~ Enet'gY 
price and the minimum decnm~mt~ Energy Price. In mty event, these S ¢ ~  CoorOinatom would be 
ex(du0e¢l from the thteshoKI filter, since on a system level, they under,~hedu~d. 

CAISO/DM/Vewh !0 6118/2003 
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Results 

Results of this analysis are summarized in Tables I through 3. 

Table 1. Overschedullng of  Load (pre-refund Period) 

i A,..mmg* AvetoQe~m~' A,,,wmgek~ Sum'dm~ T ~ , ~  
T,ma~ ! i~U~Oar~ Mmm.Km~,--a ~ Dm~e~ct~% ~ Un.n'E.e.W 

) ~ , O v ~  ( ~ T h ~ l  T ~  T h n m ~ o M  ~ Thfln~01cl OwrThnnnold 
"PMt 6.509 4..324 M%' 7155 343 45% 1.48.1.090 $,~15 629.1~8, 
• W ~  6.0~; Z ~ 0  61% I 157 2~6. 162% 641.g~g 6116 717.74_2 

2.353, 2.048 87% 244' 499.951 ~.570.48' 
SCEM 3.7~61 3.097 63%1 154 477.015 $69.454.11! 
kPX1 6 . ~  3.674 M%I 213 142 67% ~20.00~ Ml.1M.40 

6.576. 3.2~8 50%t 25 144 5~3% 474.001 $80.2~7.63 
1,S.1~ I 1,437 94~11 222 316.8~4 $49.00~.313 

• 6.5991 1.191 18%1 1~017 216 21% 2~6.534, $25.(K)1.170 
:RIP 3.623: 2.22~ 61%1 42 81 : 193% 160.617, $21.200.26 

62471 2.1M "t"% i I 125, 16030% 270.478, $13.~705 
6 , .  I 1~46 22% I 44 72 l m  l~,~rr2: S10.~036 
61~1 110~7 17%1 M ~ 160% 6119181 ¢m.499. 3~0 
6.5091 1.462 22~ 230 ~ :  24% 711.729: S7 499.63 
6.569l 1 ~ 6  I I ~  134 M, 43% 62J1~t $7..,14.90 
6.599! 7M 12%1 0 92 =;,r =41r& 70.337' M ,~*O~)  
6.75~1 i ?60 14%t 563 116. Z1% ~o~1 ss.e~o.~ 
4.00~' 1.337 33% I 311 12~* 32% 170.mlQr $6.477r717 

12% I 432 69 21% 7~9~1~ ~.3141333 
677 10% 316 73' 23% 49.409: $4.462.106 
72 1%i 11852 300 15% 21.612 62.313~612 

~op 
ECH1 
~..PA 
RVSO 
~,PSt 

NEll 

SRP1 6.5~N)t 
ANt'IM 6.5991 
PXCI/SOGE" 6.59gt 
VERN 6.~)91 131 2%~ 2 
SCE1 6 - - '  67 11[~' 
WESC 6.5701 624 5%L 
PASA 6.SMI 340 6% I 
AZ'UA 6.5~r 150 2~! 
PXCl / SCE * 6.590 i 3.~ 1% I 
LGE1 36.481 2116 5% I 
co'rP 6.SM I 3 0% 
tEPt 6.5991 11'3 

X ~  6.599 23 

PACl 6 T ~  ? 

6,509 1 

,,6 ~1 ~'~ 6.=6. _6!'~!~ 

0 701 ~ 
l U  38~ 211, 1222tsi 
39 30; 75% 4.4MI 

6.6~ 1.007, 15% 35246 
527 104' 20% 21T6M 

ml 
I M  331 1T~ 

?~134 1.221' 17% 
106 33~ 32% 
32 261 80% 
16 31 
4 25, 

" Results for PGAE and SCE1 include Schedules submitted by other entities through PG&E 
and SCE as their Schedule Coordinator, respectNety. The ISO does not have data to dearly 
identify which Schedules/Meter Data con'espond to Market Participants other the~ PG&E and 
SCE. 

Similarly, results for the PX (PXC1) were disaggregated by the utility disUi)ution system in 
which Load IDs were located (PG&E, SCE or SDGE). ~ ,  these results include 
Schedules/metering data for these utilities as ~ as other entities. 
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Table 2. Overschedullng of Load (Refund Period) 

0 
.q=t~ 6.240i 
=WRX 2JI09: 
~_E u 2.133: 
~1= t I-" 1.~.1 
SETC 4 481 
APXI 6.240, 
HFE"I" 85"7 
PGAB I PG.AE" 4.055: 
ECHI 6.2~-'T 
Px-'--~" eo 

' i 

I N~m~ ~ H ~  I~= t~,s 
0 ~ "  ~ .  m . . ~  O~o" ~ I 

~ 0 ~  i,k~T~v~v~ ~ Sumo~MW * TowlEstmm~ 

~ T ~  
I.~IG~ ~rF~l& I ~00 461 TTg+4~ $117.1g(D+7~ll 
1.379 4 ~ [  169 45~ 62~.049 ~g0.~.475 
1.5~5 73'/.1 256 400403 S.%?.+640.066 
1.410 8"~& i 2~7 363.009 SSO.SK~ A22 
1.384 ~ ~ 340.(L~5 ~49.1~.574 

28%, t48 207' 3~.gT'6 142.1137.6711 
'OO~r - -  " - ~  - -  193.=7 $2T.8S2.56C 
21%; ~ 2m 2S0.73~ S'~S.031 .~.'=2 

~ 46 - -  ~ 88.131" $12.486.729 
- ~  ~0o~ - -  ~ ~ ~ . m - -  s~z~T.~; 

~ ~ ~o. ~o.o~o so.o,__%_ .e~_ 
177 8% 1.1g0 21t  37.286. 87.622.510 
752 12~I 34 64! 4~.rr~=, S7.416.476 

"~,: 1.443 28~ 52.507 S5.145.092 
7% 0 87[ 39.9181 $4.794.M~ 

,1~5 19%i 175 39 48.1721 S~.1~.020 

Sa3 34.aS1; S2.~42~;0 
100% I 1501 ?.200, $1.7~-.- ~¢~ 

4%1 151 40; ~ 1014811 $1t657.61~ 
2%[ 117 3;3; 28% 4.164' 1~104.0~Cl 
~%1 ~.5~ ;,70; I"/'4 9.'rr~g S~70~8~4 
1% I 12~ 44; 35% 2.373; I;373.6415 
0% 6.743 g29: 14% 8~3~S. f='tRa ~ 
$%( 26 91, 348% ?.~.IS? S324.57g 
~r% 84 30 35% 2.227' IDS0.3du~ 

I~i 301 ~ 1 ,&~l I $1611E4~ 
113 31t 33% ~ '  $153.894 

~RLP 6.240i 

NCPA 6.2401 
P'XCS I SDGE" 2 .u l  ; 
~ s l  6.uoi 
I ~  e,z4ot 

i, Xt,',~ i p ~ l  • : 3 it~rll 
• ~ ,  e,z4o I 
~E1  481 48 

NAMP 6.2401 126 
~ 3 . ~  I 
=ASA 6.2~ I 54 
=XCl I SCE " 4.4741 9 
=ACt 3.123; 25 
U>SI 6.24O , 7'3 

6.2401 49 1~ 
6.240 77 1% 
5.9111 68 1% 
S . ~ I  28 0% 
3~o~11 19 1% 

6~ 1 o,A 

1,~5 2% 

42~ 2.8711] $12s.036 
13 2?: 213% ?471 $111 "Yzll 
47 52, 100% N6, S88.712 

681 135: S9.alG;, 
. zD, ~ Zgl 
9 2Sl ~ 521 ~ 7  

25~ 
S.4M 1.0d~; l~r, 

• Results for PGAE and SCE1 include Schedules submitted by other entities through PG&E 
and SCE as their Schedule Coordinator, r e s p e c t S .  The ISO does not have data to dearly 
identify which Schedules/Meter Data correspond to Market Participants other then PG&E and 
SCE. 

Similarly, results for the PX (PXCl) were disaggmgated by the utility distribution system in 
which Load ids were located (PG&E, SCE or SDGE). Therefore. these results include 
Schedules/rnetering data for these utilities as well as other enUtles- 
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Table 3. Overschedul ing of  Load (January 1, 2 0 0 0 -  June lg,  2001) 

A,,~.~m ;.~.-.,.~ k~N .~.~. .~ ~ Sum of M'W Total ~ . . 4 , ~ ;  
T~al Num~rof IAmm~L~ i l  O ~ n l c h ~ d .  Drumlin% O~'~nlclt~um4, ~ . ~  

.N, u m ~ r #  Houm,~mm I~r. Hmn wn~,nOmr ~ner, Owr ' ~'~.~O~r vmenO.mr P.~,.emv,~,n 

F.RV, t2JI~B, 6.01, 47%, 71)7 TnS 47% 2.262.55O S333.C27.,,9 
P~NRX 7.864; 3.SI~ SO~ 1 101 ~2~ 201% 1.2~0.048 ~0G.~48.217 
PETP 3.974 3.45~ 87%1 250 862~0 S12~.733.10~ 
SCEM 5.8~]) ~ 4.(~2 00~} 1M |T~.41B $122.094.S1~ 
SETC 11.057 4.1~ 42% 25 175 ~ 814.057 S 10g.4A4.20~ 
kPXI 12.1Lql~, 5.270 41%: lSl~ 181 84% 840.g~0 $104.13~.0~3 
.~FE"r Z3SI~ 2.2~3 Oe%. 224 S12~'~ S76.060+8'r'~ 
>C..NE • 8.784 1 . ~  IS% i 1.0.1~ 21'; 21% ;~3.820 S 3 3 ~ . I L ~  

-0.11 12.1L39i 2.450 11%~ 45 71). 174% 1~2.~ .  S2].481.764 
=GAB I PC.~UE " 4.10~5' 839 21%1 1~3~2 299: 22% 2~0. TJ 1 510.031.412 
~4CPA 12.742 1.839 14% I 36 80 164% 109.941 515.915.826 
~.A~P 12;103: 2.1~ 18%1 1 124. 124450% 271.225 514+03~+~3,6 
:'xC.~ 80~ 80 100%l 1~12~, 89.S~9, $12.21~.8~1 
qES'-~ 12.83~ 11228 10%! 0 gO ,ta~trk 110.318 $11.147.720 
RVSO 1 2 ~ 1  2.11~ r 21%1 205 47 23% 125.101 ' 5101842*a'~z 
SRPt 11.G161 1.04~ 8%1 437 80 21% ~4.372, $8.3~1.312 

12.830[ 111§1 9%1 131 $6 i 43% (~S1027; 571~7.247 
IdeS1 Z/O ~ 17% 74.119! $7.45~.S104 
>XCl I SOGE * g.480 2T5 3%1 t.Sgo 
~rEI1 1 1 . ~ ;  %044 338% 01~ 4.~ 97, 21% 100.7671 r/'.271L~?S 

>GES 4.00~, I~37 ~ 12~' 32% 
:q3EC * 3 ,~1  1~3 4%~ 7171~ 1~3415 17% 
~I~RN 12.i~1 206 2%1 13] 45; 34% 9.434i $1,S1~.72~ 
NESC 12.4811 ~g~ 8%! 0 67; 15270% 46.5761 5 1 . ~  
=SE1 48! 48 100% I 15Q, 7.2©01 $1~70G.3~7 
F~ASA 12.B3~1 3~4 5%t 163 ~', 23% 1411~0: $I ~1~.43~ 
;*XCl I SC~ " 11.0731 44 0%1 6.E31 ~91, 15% 43~04~ $1.0~724 
SCEI • 1Z830i ~ 2% 3.40g 718i 21% 11M.842! $1tO67~k~ 
WAM~ 

s71 ~ LI.as._..~* s ~ . ~  
1 l u . ~ :  $51477.717 
205.19S S2.eSS*.l~ 

~DG3 
AZIJA 

12~aQt 1 ~  1% 114 33, ~ %'~1 $1TQ28TB12 
1 2 ~ 1  1S1 1% ~ 30~ 76"/, 4.4Ni ~ g o r . ~  
3.~LKai 38 1% 1.5(~ 270; 17% S l I~ [  S6701814 

21.(Wll S647 .~  LGE1 3.6481 208 8% 527 104. 20~ 
COTP 11.012; 3 0% m ,  2.N$ $4tl2.247 
~AC1 9'.722J 32 0% 27 76; 2'/3% 2.,U,? $3~10T037 
SELl 10.3531 4g 0% 33 30; g2% %401 ! $1e1T848 
IEPI 9.4801 173 2% 188 33a 17% 5~676 $140,747 
PXCl I PGAJE * 10 8961 23 0% 7.I~1 1 ?'~11 17% ~T MK $134~7 
APX3 3.0a9 19 I%1 47 52: 10~; 

2 
1 

14 31: 2 1 ~  
ui 

4 25; 
25 

ms I sam,712 

135 U~497 
$ 7 ~  

" Results for PGAE and SCE1 ir~ucle Schedules submitted by other entities throt~h PG&E 
and SCE as their Schedule Coordinator, respectively. The ISO does not have data to dearly 
identify which Schedules/Meter Data c o w e ~  to Market Participants other then PG&E and 
SCF- 

Similarly, results for the PX (PXC1) were dJsaggregated by the utility distribution system in 
which Load ida were located (PG&E, SCE or SDGE). Therefore, these resuhs inciuda 
Schedules/metedng data for these utilities as w~l as other entities 
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Company Names (for Tables I through 3) 
I0 
AEPS 
ANHM 
APS~ 
APX1 
APX3 
APX4 
AZUA 
BAN1 
CALP 
CAPP 
CDWR 
CERS 
COTB 
COTP 
COTP I COTB 
CPSC 
CRLP 
DETM 
ECHI 
EPMI 
EPPS 
ESRC 
HFE'T 
IEPI 
1PC1 
LGE1 
NCPA 
NEll 
NESt 
PACt 
PAC3 
PASA 
PE'tP 
I:'GAB I PGAE 
PGAE 
I:'GES 
PSEI 
PWRX 
PXC11PGAE 
PXC1 I SCE 
PXC1 i SDGE 
PXC3 
PXC31PCG11PC.,GB 
PXC5 
RVSO 
SCEI 
SCEM 
SCLI 
SOG3 
SOG4 
SDGE 
SELl 
SETC 
SRP1 
VERN 
VSYN 
WAMP 
WESC 
WRDG 

NAME 
American Becsnc P ~ "  ,~m~:e ~ 
C:et of AnaM,m 

AaWmamd Pmm" E.,cmege. mc-APX 1 
Po~tr E x ~  I~-'-APX3 

Automam¢ ~ F_,cnan0e-APX4 
C~Of Azu~ 
C~  of ~ n n ~ i  

~ pO~ power BroOm LLC 
CaScara Dell~etlmamt of W m r  R,~mutcan 
~ D e ~ e ~  o / w m f  R~. 
CA-OR Tnmsmm.o. Pmle~ 
CA-OR Tnmmm.o~ Pn~ea 
CA-OR Tnmsm.. .~ 

Ccnd Point. LLC 
ouQ e..,mly 'rmem0 = ~  u m ~ .  u t  C. 

ENRON ~ M.e~eer41 m¢ 
El Paso Fower Se~ces C.om pamy 
F..am~ Sm.m:e 
HAFSUJNO ENERGY TRADING ULC. 

Idaho Po,,~ C~mmmy 
Loume~ G u  anti EleC~lC Company 
Noq~m Cak~tomw Poww Agency 

R~8~  F.~qW ,Se~,a~, inc. 
Pa~,=C~m 

C~Of P l m m ~  
PG&E F.neqly T rad~  ~ , ~ .  UP. 
pacd¢ Gas ~nd Bectn¢ Company 
Pa¢if¢ Gas ant ElecU~ COml:~my 
PG & E En~gy ,Sen~c~ 
P.9~ S~n¢ F-~nW 
Bntilh Columns Pow~ Exc~ang~ 
PX ( P S ~  O~  & S]ectnc ~ Rep0n) 
PX (Soum~ C~¢~omm Ea,~n Rig, on) 
px (S. .  D,e~o ~ - -  & S~c~'¢ Roe~n) 
C.allf~n~ I='o1~ E.,cmmge 3 - I~mS 
Pa¢~¢ (~8 and E1~:¢¢ Company 
~ Po~wr Exc~w~e S 
C ~  of R.~. ,ce 
SouiClem ~ Edison Coml~my 
M~rlm 
Se~le C~y L~I~ 
San D~lgo G u  & Electnr.. Me~:~m~ 
San I)~l~ Gas and ~ Mec~ant 
S~n D~O ~ and BecU¢ C.~m~ny 
S a 1 ~  S,,,~y, U.C 
S ~ V a  E r w w  " r . , ~  Oomm~o~ 
S ~  R ~  Pmp.~ 
C~Of vm~,~ 
VIASYN, INC 
Wes~m Arlm ~ A~'n~'til~'almn 

w ~  Ame I=,o~ Aamm.-Re~m0 
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II. Cl~ular Schedules ("Death Star") 

The purpose of this report - like previous related reports - -  has been to provide 
an indication of the potential magnitude to which the "Death Star" strategy outlined in 
the Enron memos may have been employed by Market Participants, and to identify 
specific Schedules and transactions that could provide a starting point for further 
investigation and potential legal and regulatory actions related to the practices outlined 
in the Enron memos. As such, the methodology developed by DMA and the resulting 
analysis was intentionally designed to "cast a broad net" and to identify all market 
activity that could be indicative of the "Death Star. strategy DMA has continued to 
review and refine its calculation of Congestion revenues earned by import/export 
Schedules that could potentially be indicative of the "Death Star" trading strategy, as 
documented in a revised analysis posted on the ISO website on January 17, 2003. is 

Methodology 
The "Death Star" scenario deacnbed in the Enron memos is an example of what 

the ISO refers to as a "circular" Schedule, or a sedas of Energy Schedules that appear 
as import and export Schedules through the ISO control area, but actually include 
additional Schedule(s) outside the ISO control area which form a closed "loop" of 
scheduled Energy with no specific, physical, beginning (source) or end (sink). Thus, the 
type of circular Schedule described under the "Death Star" strategy would appear in ISO 
Scheduling records simply as an import and export from the ISO control area (earning 
Congestion revenues by creating a counterflow), with the "retum" portion of the 
Schedule being outside the ISO control area. 19 

The potential frequency and financial gains from circular Schedules were 
analyzed by identifying import/export Schedules (of equal quantities) by the same SC 
that generated Congestion revenues from counter-flows on inter-ties and/or internal 
paths within the ISO. This approach may underestimate circular Schedules since the 
analysis only includes import/export Schedules that can be matched because they are 
of (approximately) equal quantities by the same SC. For instance, the strategy could 
also be employed by a single SC using more than two Schedules (e.g. two 50 IVIW 
import Schedules on two different ties, paired with a 100 MW export Schedule on a third 
tie). In addition, it could be employed by two or mere SC's (e.g. a 50 MW import 
Schedule by one SC, coupled with an Inter-SC trade to another SC, who then exports 
all or part of the amount transferred from the other SC). The methodology used in this 
study does not capture either of these two types of strategies (non-equal capacity and 
inter-SC trading). At the same time, such matching would also include "non-circular" 

,e Addan¢tum to October 4, 2002 Report on Analysis of Trading and Scheduling Stmtngms Described in 
Enmn Memos: Reviled Results for Analysis of ~ 1  ~ r  Schedules ('Death Star" Scheduling 
Strategy) January 17, 2003. 
It In addle, on. circular Schedules may be ctelmted by "tooplng" Energy back through the ISO control erie 
under = different SC. However, thll paflCular strlltegy would typC.afly only be proflCmb~e if the Enangy 
schedule in the congested (:ltrect~n is scheduled by In SC with Existing Transmission Rights ('ETR's), so 
that no Congestion charges are incun'e¢l for this "return" portion of the c~.,ular ~ u l e .  
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wheeling Schedules (or other combinations of export/import Schedules) which may 
have a distinct physical source and sink outside the ISO control area. 

The analysis of potential circular scheduling in this report is designed to identify 
all export/import Schedules which may, based on the information available to the ISO, 
be circular Schedules such as those described under the "Death Star" strategy. This 
analysis identifies potential circular Schedules based on two basic charactensbcs of 
such Schedules that may be detected in ISO data: (1) an import and export of 
approximately the same amount of Energy by a SC during the same hour, which (2) 
generate net Congestion payments for the SC due to counterfiows created over one or 
more paths. Thus, while all combinations of import/export Schedules that eam 
Congestion revenues by creating a counterflow are clearly not circular Schedules, these 
key characteristics may be used to identify export/import Schedules that may be part of 
a circular Schedule submitted for purposes of earning Congestion revenues. 

There are instances where a single import (export) Schedule will be paired with 
more than one export (import) Schedule due to the matching algorithm employed in the 
methodology. Only one of these multiple pairs is simultaneously feasible and the ISO 
has no means for determining which of these pairs may have been intended by the SC. 
In the case where multiple pairings are generated by the algorithm, the pair with the 
highest net gain from Congestion counter-flow payments less any Congestion charges 
is selected to be included in the final tabulation. This selection is made on ratums only 
and is done spacif'mally to avoid double counting when tabulating the extent to which 
this strategy was employed and the potential gains that result. The selection of one pair 
from multiple pairings does not exclude any of the paired schedules that were not 
selected for inclusion in the final tabulation from the pool of schedules that may have 
been executed in the manner of the "Death Star" strategy. 

Provided below is a more detailed description of this analysis: 

. First, for each SC, the import and export Schedules are matched for the same 
operating hour submitted by the same SC for approximately the same quantity (within 
a small tolerance for rounding). This matching is done separately for final Day-Aheed 
Schedules and final Hour-Ahead Schedules. 

2. Congestion payments and charges for each pair of import/export Schedules are 
then calculated based on the scheduled amount (IVNV), and the Congestion prices 
and direction the import/export Schedules would create a scheduled flow on each 
Congestion path. We then identify Schedules that would be covered under ETC 
rights, and account for the fact that these Schedules would not pay Congestion 
charges or eem Congestion revenues for any counter-flows provided. Any pair of 
Schedules for which one leg of the pair was covered by an ETC is excluded from the 
final tabulation. For example, for a pair of Schedules representing an 25 MW import 
into NP15 over COl and • 25 MW export from SP15 on Palo Verde (with no ETC'a on 
either leg of the pair), Congestion charges/payments would be calculated for a 25 
MW flow in the north-to-south direction on COl, Path 15, Path 26 and Palo Verde. 

CAISO/DMA/ewh ! 6 6/18/2003 
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ID 
EESI 
CRLP 
SE'TC 
APX 
SCEM 
DETM 
IPC 
AGoC 
WESC 
BCH~ 
MID 
SCEC 
PGE 
CPCO 
PSE 

HFET 

. 

. 

. 

For each pair of import/export Schedules, the total net Congest~ payments 
were calculated (taking into account all paths over which a flow would be earned or 
be charged Congestion charges). Pairs of import/export Schedules resulting in 
positive net Congestion revenues during any hour (due to counterflow payments in 
excess of any Congestion charges on other paths) are identified as those that could 
represent cimuler sct~dules submitted in order to earn Congest~ revenues. 

Total Congestion revenues earned by the Schedules identified in Step 3 are 
summed. In cases where one leg of a c~cular Schedule was paired with more than 
one counterpart leg, the pairing that yielded the highest net gain was selected to be 
included in the tabulation of gains and capacity scheduled under this strategy. 

Finally, pairs of import/export Schedules representing less than 1 MW and/or $1 
in counterflow revenues were screened out of the analysis. These Schedules 
appear to result from rounding that occurs in the ISO Congestion Congestion 
Management system. 

Table 4. Total Congestion Revenues from Counterftows 
Created by Import/Export Schedules (Matched by MW Amount) 

Cc~mmmy Pm-4re~nd Iqmod Refund Pe,r~cl 
Er~n Enemy Senncee. inc. S1.783.1S7 SO';~.328 

Power. LLC S337.9Q2 S1.213.017 
Sempra ~ Tracing ~ $348.020 SSOO.3T;' 
knon~ecl Power ~ .  (no SO $726.0~ 
So~d~m ~ Energy MarMW~. L.P. S95.419 $9.650 
Duke ~ Trod~g lind Ml~kUn 0. L L C  SI0.SO0 SSS.M1 
k ~ o  Po~r ~ S1.N0 $81.3~3 
,,~u~z Poww ~ $'75.975 SO 
Wdt, ues Enw'W S4maces ~ S4,972 S35.115 

Coiunll~l Powlr ExcttMtge C4xT)CXll~n S1 ,~12 S~9.574 
Irnga~n 0iem~ S10.059 S4~45 

So~t~m C4d,~=,~ Echo, ~ $10~)0 $1.380 
Ganm~ ~ S5.7S0 SO 

~ SO S4.3~ 
pu0e~ sound Snerw SO S2.ge2 
*z,z~a Pubic Sen,,ce ~ SI A?4 SO 

Eeeq~ TrNa~. U.C S42S SO 

Total 
S2A62.4B5 
St550.909 
S1248.397 

$726.099 
S105.06 
SgS.N1 
$83.373 
S75,g75 
S40.0e7 
$31.4M 
S14~104 
$11.S00 

SO,TSO 
$4.31'6 
I2+N2 
$1.174 

S2,R?JS $.%4/2,117 ~ 1 , 1 ~ 1 2  

Note: Ir~udes aH import/export combinations by the same SC (matched by ~ amount) 
th8t earned net Congestion revenues from counterltows o~ interties and internal ISO paths. 
The ISO does not have suffic~nt information to determine if these ScheduJes represent 
actual physical sources and sinks that mitigated congestion, or are the type ~ "drcuJar" 
Schedule without physical source and sink, such as the Death Star scheme described in the 
Enron memos. 
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IlL Anci l l~ry Serv ices Buyback  (=Get Shor ty" )  

The Enron memo describes two distinct gaming "strategies" in the/US markets: 

1. Taking advantage of systematic differences in the Day-Ahead and Hour-Ahead 
Market prices for /VS by sel l ing/VS in the Day-Aheed Market and buying them 
back, when possible, at a lower price in the Hour-Ahead Market. 

2. Sell ing/VS in the Day-Ahead Market from imports for which resources are not 
actually available (with the intent to "buy back" these/VS in the HourAhead 
Market at a lower price). 

Methodology 

Total gains by each SC from selling back Ancillary Services in the Hour-Ahead Market 
ware calculated based on the difference in Day-Ahead/Hour-Ahead Market pnces for 
each IVIW sold back by each SC in the Hour-Aheed Market. Any losses from the 
sellback of /VS capacity at prices that were higher than Day-Ahead prices ware included 
in the analysis to reflect the fact that the "sellback" strategy was not always successful. 
However, this analysis shows that gains from sellbeck of /VS far outweigh any losses, 
suggesting that SCs employing this trading stTatagy were highly successful at 
anticipating when the Hour-Ahead Market prices would be lower than the Day-Ahead 
Market prices, l° 

Results 

Table 5 summarizes these results for each SC by time period (pre-refund and refund). 
in terms of both gross and net gains from sellback of MS. As noted in the October 4, 
2002 Report, the ISO does not have information that could be used to determine the 
extent to which/VS capacity sold in the Day-Ahead Market and then "sold back" in the 
Hour-Ahead Market was not actually available or could not have been provided. 

z° As compared to Wevlous drafts of ttds report, the "Get ShmtY" flgu~s in this rlp°¢t m ~  a ~  
filtering to omit ,o.w~mc~ofls v~h trtv~ I ~  quantl~es (<" 1% of DA PmCUfl)ment) an~ b u ~  
~ that nmy havl been i~(mted by the ISO in ~ to changls tn branch g r°up capacity °r 
= decrease In me maximum amount of NS b'vd could be Purcttas~ from rmmurces °utsida t ~  c ° n ~  
area. in both these cases, ttte curtabT',ent by the ISO wI" be Pro rata, so the same penumt ~ ~ 
apply to oH schedules affected on • branch group. To c ~  these t~,o cl~ctnnstanceS, roap¢~ m 
omitte¢l if (la) all DA A/S scttedules on fftat Ixanch group were cu~aiied in the HA market an¢l (lh) ~ 
was more than o~e DA A/S schedLde on thai Ixanch group "or" (2) If them were muAtple buy'backs ~ ~ 
same branch group with the same pemmlt of CaPoCAY Pun:ttased back in the HA market- For the e,ttm 
period from Janumy 1, 2000, through June 21, 2001, imposing these fdters °n the tnmsac~ns resulted in 
a decrease m transactkx~ from 14,275 to 9,421 and a decrease in potential net gains from $47.2 mWon 
to $27.8 million. 
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Table 5: Sel lbeck of  Anci l lary  Serv ices 
Pre-mfund Period (January 1-October 1, 2000) 

ID Name Gains Losses Nit Gains 
CRLP Coral Power LLC $5.010.809 -$481.212 $5.529.597 
MID Modesto ~ District $4.692`758 -$75.725 $4.617,034 
AVEI A~nsta Energy Inc $4.260,564 -$55,176 .$4.205.388 
SETC Sempra Energy Trading Corp(xati~ $3,701,719 -$117,636 $3.684.084 
BCHA Bnt~t~ Co~umb~ Power Exc~mge Cofl)ocatJon $120.569 -$15,076 $I05.493 
AZUA City of Azusa $90.789 -$218 $90.571 
GCPD Grant County PUD $35.550 -$7,395 $2B,155 
TCEP Tuscon Electnc Power $23.679 -$1.713 $21.966 
EESI Enro~ Energy Sennc~ inc. $5,383 $0 $6.383 
IPC Idaho Power Company $2.085 $0 $3,085 
VERN City of Vernon $1.940 $3 $1,940 
LDWP Los Angl~es Water and Power $15.658 -$52.702 -$36,844 

ID 
EESI 
SETC 
CRLP 
PSE 
BCHA 
AZUA 
MID 
TCEP 
AVIEI 
GLEN 
IPC 
LDWP 
VERN 
PSNM 
PASA 
APX 
BPA 

Table 6: Sel lback of  Anci l lary  Services 
Refund Period (October 2, 2000 - June 21, 2001) 

Name Gains Losses Net Gains 
Enron Energy Sen.ces tnc. $4,266.400 -$140.857 $4,125,543 
Sempm Energy Trading Corporation $3,742.655 -$314,587 $3,428.068 
Coral Power LLC $1,479,020 -$30,815 $1.448,205 
Puget Sound Enecgy $500.309 -$23.753 $476.556 
British Columbia Power Exchange CorporaiJon $271 .072  -$213370 $57.302 
City of Azusa $42,800 $0 $42.800 
Modesto Imgation District $21,714 $0 $21.714 
Tuscon Electric Power $16.714 -$110 $16,605 
Avista Energy Inc $20,049 - $ 4 , 4 5 8  $15,5~I 
City of Glendale $12,188 $0 $12,188 
I(~io Pot,~r Company $11,564 $0 $11.564 
Los Ang~u Water and Power $12.964 -$4,661 $8.304 
City of V=mon $7,268 SO $7.268 
Puloac Sen~:e Company of New Mex¢o $869 $0 $869 
C~y of Pasadena $29 $0 $28 
Automated Power Exchange Inc $14 $0 $14 
Bo~mdk Power Administmbon $707 -$1,360 -$654 
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ID 
SETC 
CRLP 
MID 
AVEr 
EESI 
PSE 
BCHA 
AZUA 
TCEP 
GCPD 
IPC 
GLEN 
VERN 
PSNM 
PASA 
APX 
BPA 
LDWP 

Table 7: Sellback of  Anci l lary Servlcos 
(January 1, 2000 - J u n e  21, 2001) 

Name Gains Losses Net Gains 
Sompm En~gyTmdm'~g ~ $7.444.374 -$432222 $7.012.152 
Coral Power LLC $7.489.829 -$512.027 $6.977.802 
Modosto tn '~on  Dle~ct $4.714.472 .$75.725 $4.638.747 
Av~ta Energy In¢ $4.280.613 -$59.634 $42,20.979 
Enron EnergySennces Inc. $4.272.783 -$140.857 $4.131.926 
Puget Sound Energy $500.309 .$23.753 $476.556 
British Columbia Power Exchange Corporation $391.641 -$228.846 $162.795 
City of Azusa $133.589 .$218  $133.371 
Tuscon EJecVic Power $40.393 .$1.823 $38.571 
Grant County PUD $35,550 -S7.395 S28.155 
Idaho Pow~" Company $13.648 $0 $13.648 
City of Glendale $12.188 $0 $12.188 
City of Vernon $9.208 $0 $9.208 
Pul~ic Service Company of New Mexico $869 $0 $869 
City of Pasadena $29 $0 r~,8 
,4~Jtomat~l Powlw" Exchange Ir~ $14 $0 $14 
Bonnesdle Power AdminleUai~n $707 .$1,360 -$654 
Los Angeles Water and power $28.822 -$5"7.362 .$28,540 

ID 
SETC 
CRLP 
MID 
AVEI 
EESI 
PSE 
BCHA 
A.ZUA 
TCEP 
GCPD 
IPC 
GLEN 
VERN 
PSNM 
PASA 
APX 
BPA 
LDWP 

Table 8: Net Gains From Sellback of  Anci l lary Services 
(January 1. 2000 - J u n e  21. 2001) 

Nane Pro-refund Podod 
Sernln Ermcgy Trading C o ~  $3.428.068 
Conll Powl¢ LLC $1.448.205 
ModcB~o ~ ~ $21.714 
A ~  Energy Ire $15.591 
Emon ~ Smvt¢~ Inc. $4.125.543 
Pug~ Sound Energy $476.556 

Co~mtl:~ Power Excttllnge Coll:x~tbon $57~2 
C~of Az~a $42.8OO 
TU=~ ~ Pow~ $16.605 
Gnmt County PUD S0 
Idaho PCXNIt Company S11,564 
C,,tty of G~s~lalo $12.11m 
GI~ o(Vwnon $7.2M 
PU~C Senaco Cmnlxmy of Niw Mexico 
C=y at Pa=aem= 128 
Autoenatlld Pow~ ~ Inc $14 
Bom~le Pomr Ad~rmUa~n -$~4 
Los Ar~e= WaW and Po~r $8~4 

RofuRd Pedod Totad 
$3~4.064 $7.012.152 
$5.529.597 $6.g77.802 
$4.617.034 $4.638.747 
S4.205.3U $4.22O.979 

$6.383 $4.131.926 
$0 $476.556 

$105.493 $162.795 
$90.571 $133.371 
$21.m $38.571 
I;28.155 $2e.156 
$2.085 $13.648 

$0 S12.1lm 
$1.940 $9.2~ 

$0 $060 
SO $2S 
$0 S14 
I;0 -$~4 

-$36.844 -I;211.540 
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IV, Scheduling of Oountffrflowat 9 n Out-of-~endce Liqea ('Wheel-Out') 

Background 

Another type of scheduling practice identified in the Enron memos is where an SC 
submits Schedules and/or Adjustment Bids across a tie point that has been de-rated to 
zero capacity in hopes of getting paid for providing a counter-flow Schedule that will 
need to be cut by ISO in real time. This practice was apparently referred to as 'wheel- 
out' by Enron traders. 

The ISO's Day-Ahead and Hour-Ahead Congestion Management program ('CONG') 
does not currently allow the ISO to reject or cancel Schedules across a tie point that has 
been de-rated to zero transmission capacity. Instead, when a tie point is de-rated to 
zero capacity, the ISO sets the available capacity for the tie point in the CONG software 
to approximately zero. =I When the CONG software is run, the software adjusts 
Schedules as necessary to achieve the result of a net zero scheduled flow across the 
tie point For example, if Schedules are submitted that create a net flow in one 
direction, the CONG software will seek to offset this flow by accepting Adjustment Bids 
for counterflows in the opposRe direction and/or reduce initial scheduled flows based on 
Adjustment Bids). 

When a tie point is de-rated, a market notice is sent to Market Participants to notify 
them of the de-rate. Market Participants also can access forecasts of transmission 
usage and line and equipment outages that cause de-rating of lines on the ISO's OASIS 
system. For an outage or de-rats, they can access the start time, an anticipated end 
time, and a reason for the outage or de-rate. They also have information on status 
changes to outages or de-ratings. 

With the information available on OASIS and through market notices, SCs have the 
opportunity to submit a Schedule to provide counter-flow across the tie point or to be 
adjusted in the direction of the counter-flow (generally in the Hour-Ahead Market) to 
relieve Congestion on the tie poinL In the case where the tie point was de-rated to zero 
capacity, there will be Congestion in the Hour-Ahead (and Day-Ahead if the duration of 
the de-rate is long enough) Congestion markets. Any SCs providing counter-flow 
Schedules to relieve this Congestion are paid counter-flow revenues. 

In real-time, when a tie-point is de-rated to zero, the ISO effectively removes this tie- 
point from the transmission system by canceling all Schedules on the tie.point during 
the final real time inter-tie checkout just prior to each operating hour. However, any 
Congestion charges and payments associated with the Day-Ahead and Hour-Aheed 

zt in ixactice, the availab4e capacity for lines that are out is set to .03 MW (rather than zero), in order to 
facilitate coml~JtStion by the CONG software in a mo~e timldy manner. 
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Congestion Management process described above are not cancelled or reversed from 
the ISO settlement system. 

As noted in the Enron memos, this creates a potential gaming opportunity, in that when 
a tie point is known to be out of service, an SC may submit Schedules and Adjustment 
Bids in an effort to create counterfiow schedules on tie for which they can eam 
Congestion revenues, knowing that these Schedules will be cancelled by the ISO in real 
time. Finally, it should be noted that not all countarflow Schedules on tie lines that are 
out of service may be attributable to intentional gaming, since an SC may schedule or 
submit Adjustment Bids on a line prior to notification of the line outage and fail to cancel 
these after notification of outage occurs. 

Methodology 

Tie lines that were out-of-service prior to the Day-Ahead and/or Hour-Ahead Congestion 
Management process were identified by summing up all net final scheduled flows on 
each time line, and selecting those lines with net final flows of approximately zero. = 
Final counterfiow Schedules on out-of-service lines are comprised of Schedules 
submitted directly by SCs, as well as any adjustments made through CONG. 

This set was further screened to include only ties on which Congestion payments/credit 
occurred, as indicated by a positive Congestion price. 

The general formula for calculating the gains from providing counter-flow Schedules 
across tie points that have bean de-rated to zero for any hour is as follows: 

Counterflow Payment = MWD." CCDA ÷ (MW~- MW~)"  CC~ 

where 
MW~ is the final scheduled MW after the Day-Ahead Congestion Market 
MWHA is the fnal scheduled MW after the Hour-Ahead Congestion Market 
CCo. is the Day-Ahead Congestion charge (or credit), and 
CCHA is the Hour-Ahead Congestion charge (or credit). 

Since schedules that are covered by ETCs neither pay nor receive Congestion 
revenues, Schedules submitted under ETCs were identified and removed from this 
stage of the analysis. 

Summary results provided in Table 9 of the ISO's October 4. 2002 report included all 
SCs with gains over $50,000 from counterflow Schedules on out-of-service ties over the 

z2 This mggtoach wm neceua~ Idnce the ISO IP/ltem does not include Im database with the histmtcal 
ratings of each 6~-pomt for eac~ hour that was IJSed in the Congestion Managem~ ~ .  In ~ ,  
as note¢l in the previous footnote, the available capacity for lines that are out of =ef'~ce is set to .03 MW 
(rather than zero), in o~ler to fadlltate computation by the CONG sohware in a more timely manner. 
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1998"2002 period covered in that report. (October 4 Report. p. 24). For this report, two 
modifications have been made which have the effect of changing overall results: 

ID 
ECH1 
PWRX 
SETC 
EPMI 
CRLP 
DETM 
Total 

As with all results in this report, the analysis is limited to the period from January 1. 
2000 through June 19. 2001. which is the subject of further investigation by FERC 
staff. 

In addition, DMA has conducted further review of ISO data in order to determine if 
the Market Participants' Schedules or Adjustment Bids changed noticeably in a 
way that would indicate they may have indeed been seeking to exploit the tie line 
outage in order to earn counterflow revenues for Schedules that they knew would 
need to be cancelled in real time. For example. Attachment 1 to this report 
provides a summary of changes that were detected in scheduling and bidding 
behavior shortly before and during a line outage on the Four Comers branch group 
on May 27-28. 2000. 2~ If no such change was detected in the Market Participants' 
Schedules and/or Adjustment Bids. the incident was screened from the analysis. 

Table 9 provides e summary of this revised analysis. 

Table 9. Counterflow Revenues on Out-of.Service Tie Points 
January 1, 2 0 0 0 -  June 19. 2001 

Pro-Refund 
Name Perkxl Refund Period Totat 
Dynegy Power Marketing $1.876.571 $1.876.571 
Brit~h Columl~a Power Exchange ~ $789.491 $789.491 
Sempra F-ne~w T ~  ~ $485,895 $485,895 
Enmn Energy Se~cs, Inc. $,225.075 $225.075 
Coral Pow~. LLC $53.938 $53.938 
Duke Energy Trading and Marketing. L.LC. $33.558 $33.558 

$3.464.528 ,TO $3.464.528 

Of the $3.465 million in Congestion revenues shown in Table 1 for the pre-refund 
period, about $3.35 miffion were gained from a five-hour outage across the Four 
Comers (FCORNR_5_PSUEDO) tie point within the El Dorado branch group on May 
27-28. 2000. 

n Attachment I was Ixevk~sJy submitt~ to FERC in the 100-day discovery process in the Refund 
Proceeding. 
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V. Ricochet; 

As noted in our October 4 report, "ricochet schedules" or "megawatt laundering" refer to 
a variety of scheduling and trading practices. For this report, we have included analysis 
of the one general form of "ricochet schedules" or "megawatt laundenng': export of 
power from an SCs resource portfolio within the ISO system on a Day-Ahead or Hour- 
Ahead basis, and a resale of power back into the ISO system in real time (through 
either a sale in the ISO Real Time Market or an out-of-market sale). We focus on this 
specW¢ definition since this can be quantified using ISO records based on the "overlal:)" 
between Day-Ahead/Hour-Ahead exports and real time imports by an individual SC 
during the same hour. As noted in the introduction to this report, the data and 
methodology employed in this analysis do not identify the extent to which Ricochet or 
"MW Laundering" may have been employed by two or more SCs, so that Energy may 
have been exported and then re-imported under two different SC_IDs, since the ISO 
does not have information to perform such analysis. 

Methodology 

The analysis identifies, on an hourly basis for each SC, the maximum quantity of Energy 
that could be exported from within the ISO system on a Day-Ahead or Hour-Ahead 
basis, and then sold back into the ISO system in real time (through either a sale in the 
ISO Real Time Market or an out-of-market sale). Specifically, the analysis calculates 
this based on the lesser of a4: 

(a) the net quantity exported from the ISO control area to the Northwest or 
Southwest, either through purchases in the PX Day-Ahead Market or through the 
non-PX portion of the SC's portfolio (physical resources or inter-sc trades); and 

(b) the quantity imported into the ISO control area in real-time to the Northwest or 
Southwest, either through the Imbalance Energy market, or balancing Energy 
and ex post price ('BEEP') stack, or through out-of-market procurement. 

This analysis is performed on a zonaPregional level for each SC to account for the 
physical constraints associated with moving electricity from the Southwest to the 
Northwest (or v/ce versa) outside the California ISO control area. For example, 
potential "Ricochets" from the Southwest are calculated by comparing net exports from 
the ISO's southem zone (SP15) to control areas bordering the ISO in the Southwest to 
real time imports to the ISO system from the Southwest. Similarly, potential "Ricochets" 
from the Northwest are calculated by comparing net exports from the ISO northem zone 
(NP15) and NOB (the only transmission line connecting SP15 with the Northwest), to 
real time imports pack into the ISO system from the NorthwesL 

24 S i C i l y ,  the Enecgy that can be shield between these fonvard and rut time markets, or 
'laundered', is calcutated using the following formula: 
MW - Minimum( BEEP_Impon ÷ OOM_lmport, PX_Ne~_Expods * Other_Net_Exports). 

CAISO/OMA/ewh 24 6/18/2003 



Jnofflclal FERC-Generated PDF of 20040120-0102 Received by FERC OSEC 01/16/2004 in Docket#: EL03-180-000 

Enron Power Marketing. lnc.. et al. 
Docket No. EL03-180-000, et al 

Exhibit No. ISO-4, Page 27 of 30 

Results 

The results of this analysis are summarized in Table 10, which depicts the total MWs 
imported as real time Energy that may have been exported in Day-Ahead/Hour-Ahead 
Schedules by this same SC. 

It should be noted that this includes no economic analysis of potential profits from 
"Ricochet" sales. Analysis of revenues eamed from "Ricochet" Schedules could not be 
completed due to the limited time and data available to DMA. For instance, another 
way in which Market Participants benefited from ricochet schedules was to collect 
counterflow revenues for exports scheduled in the Day-Ahead or Hour-Ahead Market 
when Congestion existed in the import direction. In addition, as previously noted in this 
report, ricochet Schedules also represent a means of withholding supply from the 
forward markets (such as the PX Day-Ahead Market) and exerc=sing market power in 
real time. To the extent that ricochet Schedules were employed to spike prices in 
California's wholesale markets during one time period, these strategies would have also 
increased prices in future time periods by increasing the expectation of higher pnces. 
The analyses in this report clearly do not incorporate the overall costs and profits 
associated with such broader market impacts.'-" 

ID 
PSE 
PAC 
APS 
BCHA 
EESI 
SETC 
IPC 
BPA 
AVEI 
AQPC 
SRVP 
LDWP 
PGE 
PSNM 
WESC 
GLEN 
DETM 
SCEM 

Table 10. Potential Real Tlme Energy Imports 
Exported In Day.Ahead/Hour-Ahead Schedules (MW) 

Jan I. 2000- Oct Oct 2, 2000- 
Name 1,2000 June 21, 2001 TotaJ (MW) 
Puget Sound Energy 140.304 148.479 288,783 
Pa(:ircCoq) 132.393 35.537 167,930 
Amcona Pu~c Servce Company 97.239 12.944 110.183 
B~sh C o ~ m ~  Power ~ ~ 40.748 58.648 g9,~8 
Enro,n E n ~  ~ Inc. 25,388 23.232 48.620 
Sempm EneflW Trmdtng ~ 34,738 6,865 41.603 
Idaho ~ Company 0 36,681 36.681 
Bonneville Power hdminis'd'ai~n 15.879 6,828 22,707 
Awsta Enwgy iN: 3.592 16,184 19.777 
Aqum Pova~ ~ 1S.3S7 0 15,357 
Salt ~ Project 8,648 1.8M 10~S06 
Los A n ~  Water lind Power 1.975 7.882 9,657 
Pt~land General Elecmc 5.406 4,366 9275 
Pub~ ~ Company or New Mexk~ 2.427 25 2,452 
Walams Energy ~ C o r ~  520 1.M0 1,900 
CXy of Glend~e 0 1,3M 1,3M 
Duke F.nwgy Trading and M ~  LLC. 0 1.350 1,350 
S~oumem Coral=any F-neqly M~k~g.  LP. 673 328 1,001 

z~ The summary rmuns pros(rated In Txble I0 represent only those Market P ~  who showed 
potential reld-tlme imports fn~n fonvard export scheclules tNlt exceeded 1.000 MW in sum across both 
time perio(Is. 
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%'1. Scheduling Enerav to Collect Congestion Charges ("Cut Counter flows") 

A more general type of scheduling practice described in the Enron memos is where SCs 
submit schedules in the Day-Ahead and/or Hour-Ahead Congestion Markets. providing 
counter-flows on a congested path. These Schedules receive Congestion charges, 
which are ultimately paid by SCs with Schedules in the congested direction, as counter- 
flow revenue in the Day-Ahead and/or Hour-Aheed Congestion Markets. Under current 
ISO scheduling and settlement practices, SCs may subsequently cut the counter-fiow 
Schedules just prior to real-time, but still receive the counter-flow revenues for 
Schedules submitted in the Day-Ahead and/or Hour-Ahead Congestion Markets. 

This creates a gaming opportunity, in that SCs may eem Congestion revenues for 
counterflow schedules in the Day-Ahead and Hour-Ahead Markets, and then cancel 
these Schedules prior to real time. The practice of cutting non-firm Schedules was 
proscribed by the ISO on July 21,2000 in accordance with the Market Monitonng and 
Information Protocol Section of the ISO Tariff and does not appear to have occurred 
since that time. However, a similar gaming opportunity continued to exist insofar as the 
same basic strategy could be employed by cutting wheel-through Schedules and/or firm 
Energy Schedules. 

Not all counterflow Schedules cut in real time represent gaming. Wheel through 
Schedules, for instance, may be cancelled if the SC is unable to the procure Generation 
and/or transmission to deliver the "import" leg of a wheel through in the ISO system. 
Similarly, an outage within the ISO system may decrease the overall supply of Energy 
within an SC's portfolio, and require the cutting of an export Schedule in order to avoid 
an imbalance in the SC's supply and Demand Schedules. in some cases, the ISO may 
need to curtail an export due to a de-rate on a be.line occurring after the Hour-Ahead 
Congestion Managementarkat has ended. ~ However, the logged reason each 
counterflow Schedule is cut in real time is typically not sufficient to determine the 
precise reason for the cut, and whether the cut could be due to gaming or not. 

Methodology 

Total Congestion revenues paid for countarflow Schedules that were cut prior to real 
time were assessed based on real time Schedule changes made after the Hour-Ahead 
Market as recorded in the BITS database (used to track any import/export changes 
made after the close of the Hour-Ahead Market). The analysis included all countedfow 
Schedules that eamed Congestion revenues in the Day-Ahead or Hour-Ahead Markets 
where the final real time Schedule was ~ the final Hour-Ahead Schedule. 
However, Schedules that were cut due to tie-points being out of service were analyzed 
separately (see section on "Wheel Out" gaming strategy), and were therefore not 
included in this analysis. 

z6 However, wt~en Oe-rat~ oocur, the ISO would typicaly not cut 8 Scttedule that is provtdlttg a 
counterflow on o tie-line, since this would exacerbate Congestion on the de-rated path. 
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Since Hour-Ahead Schedules may only be partially cut, and may represent a 
combination of Day-Aheed and Hour-Ahead Congestion revenues, the following two 
equations ware used to calculate the amount of Congestion revenues paid for 
schedules that ware cut in real time. 

If the Hour-Ahead Schedule was e a r l  to the Day-Ahead Schedule (so that the SC only 
eamed counterflow revenues in the Day-Ahead Market), the following equation was 
used: 

Countarftow Payment = (MWoA - MW~ ) x CCoA 

If the Hour-Ahead Schedule was grQater then the Day-Ahead schedule (so that the SC 
may have earned counterfiow revenues in both the Day-Ahead and Hour-Ahead 
markets), the fogowing equation was used: 

Countarflow Payment = (MW~, - MWRT ) X CCDA ÷ (MW~ - MWoA ) X CCK, 

Finally, if the Hour-Ahead Schedule was lees ~an the Day-Ahead schedule (and was 
subject to the Hour-Ahead Congestion charge for the reduction in its counterflow 
schedule), the following equation was used: 

Counterflow Payment = (MW~ - MW~r ) x CCt~ 

Where: 

MWDA is the final scheduled MW after the Day-Ahead Congestion Market 
MW~ is the final scheduled MW after the Hour-Aheed Congestion Market 
MWm is the final scheduled MW after the real time checkout process 
CC~ is the Day-Ahead Congestion charge (or credit), and 
CC~ is the Hour-Aheed Congestion charge (or credit). 

DMA also reviewed ISO operating logs for indications of whether each Schedule cut 
was made by the ISO due to an outage on a fie-point or by the SC for some other 
reason. Cases where operating logs indicated that the ISO cut the Schedule ware 
screened from the results. 

Cut Schedules earning less than $10 in counter flow revenues or less than 1 MW ware 
also excluded from the analysis. 

Cut Schedules from Market Participants that provided satisfactory and verifiable 
explanations for cut Schedules were also removed from the analysis. 

CAISO/DMA/ewh 27 6118/2003 



Jnofflclal FERC-Generated PDF of 20040120-0102 Received by FERC OSEC 01/16/2004 in Docket#: EL03-180-000 

Enro,  Power Marketing. Inc.. et al. Exhibit No. ISO-4. Page 30 of 30 
: Docket No. EL03-180-000, et , I  

Results 

Table 11 summartzu the results of this analysis for each SC for the period from 
January 2000 through June 2001. As shown in Table 11. total Congestion revenues 
paid for counter flow schedules that were cut in real time identified in this analysis 
totaled just over $1.4 million over this 18-month period.. 

Table 11: Counter-flow Revenues from Cut Schedules Compared by SC 
ID Compare/ pre,Refund Refund Total 

MSCG Morgan Stanley ~ 1  Group $833.415 $633.415 
SETC Semlota Energy Tradil~g Co¢~t ion $201.671 $198,319 $399.990 
CRLP Coral Power, LLC $17.356 $95,470 $112.826 
EPMI Enron Energy Services. Inc. $72,070 $7.428 $79.497 
PWRX British Coaanbia Power Exchange/Powerex $26,777 $17,495 $46.273 
AEPS American E]ec~c Power Sefvlca ~ $45.240 $45.240 
DETM Duke Ene'gy Trading and Markamg, LL.C. $41,701 $41,701 
SCEM Soumem Company F-mmiW Marketing, L.P. $20.273 $20.273 
PSE1 Puget Sound Energy $17.044 $48 $17.092 
ECH1 Dynegy Power Muke0ng Inc. $14,980 $14.980 
PORT Portland G m t  EMctdc $1,440 $11.257 $12.698 
CALP Calgine Corpmatioo $4.376 $4.376 
EPPS El Paso Power Services Company $4.1)84 $4.084 
MID1 ModerLo irrigation Disb-ict $2,150 $2,150 
IPC Idaho Power Company $2.060 S2,060 
TEMU TransAIta Ene'gy Marketing (US) 11.801 $1,801 
WESC W~tams ~ Services Corpo~tion ss0g $S0~ 

Total $401.337 $1.037.728 $1.439.065 
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