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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 California Independent
System Operator Corporation’s (“ISO’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. 1S0-1 Prepared Direct Testimony of Dr. Eric Hildebrandt
Ex. No. ISO-2 ISO document entitled “Analysis of Trading and
Scheduling Strategies Described in Enron
Y 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 entitied “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. 1ISO-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.

EL03-180-000
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Also enclosed are two extra copies of the filing to be time/date stamped
and retumned 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.

Sincerely,

Counsel for the Califomia
Independent System Operator
Corporation

Enclosures

cc. The Honorable Isaac D. Benkin
Service List

EL03-180-000
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THE UNITED STATES OF AMERICA
! BEFORE THE
FEDERAL ENERGY REGULATORY COMMISSION

Enron Power Marketing, Inc. ) Docket No. EL03-180-000
: and Enron Energy Services, Inc )
City of Glendale, California ) Docket No. EL03-182-000
Colorado River Commission of Nevada ) Docket No. EL03-184-000
Modesto Irrigation District ) Docket No. EL03-193-000
Northern California Power Agency ) Docket No. EL03-196-000
)

“ Public Service Company of New Mexico 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 A My name is Dr. Eric Hildebrandt and | am the Manager of Market

3 Investigations for the California Independent System Operator Corporation
’ 4 (“ISO"). My business address is 151 Blue Ravine Road, Folsom, CA
5 95630.

6 Q. INWHAT CAPACITY ARE YOU EMPLOYED?

7 A | am the Manager of Market Investigations, within the Department of

8 Market Analysis.

L1
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2 Q. WHAT ARE YOUR RESPONSIBILITIES AND ACTIVITIES IN THAT
3 POSITION?

4 A Among other activities, | have worked extensively on analyses of the

5 overall performance and competitiveness of California’s Energy' and
. 6 Ancillary Services markets, analyses of and proposals to mitigate local
- 7 market power, and development and analysis of system market power
8 mitigation options. During the 2000-2001 period covered in this
- 9 proceeding, | played a lead role in analyzing and reporting to the
10 Commission on market conditions and outcomes in Califomia’s wholesale
11 energy markets. Since that period, | have testified before the Commission
¢ 12 in proceedings stemming from market conditions and activities of Market
13 Participants during that period, and have performed and supervised others
v 14 in the performance of various analyses of the types of scheduling and
15 trading practices that may constitute gaming or anomalous market
16 behavior.
17 Q. PLEASE DESCRIBE YOUR EDUCATIONAL AND PROFESSIONAL
18 QUALIFICATIONS.
g 19 A | hold a B.S. degree in Political Economy from Colorado College, and an
20 M.S. and a Ph.D. in Energy Management and Policy from the University of
b ! Capitalized terms otherwise not defined in my testimony are defined in the ISO Tariff,

Appendix A — Master Definitions Supplement.
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1 Pennsylvania. | have specialized in economic analysis and research

* 2 relating to energy issues for over fifteen years, with an emphasis on
3 performing economic analysis, market research, and planning and
4 evaluation studies for the electric utility industry. | began my career in

] 5 energy research at the Center for Energy and Environment at the
6 University of Pennsylvania, and then worked for over six years as an

- 7 economic consultant to the electric utility industry with the firms of Xenergy
8 Inc. and Hagler Bailly Consulting in Philadelphia, Pennsytvania. Prior to
9 joining the 1SO in 1998, | worked for over three years at the Sacramento

d 10 Municipal Utility District as Supervisor of Monitoring and Evaluation.

11 Q. HAVE YOU TESTIFIED PREVIOUSLY BEFORE THE COMMISSION?

12 A Yes. | have provided written and oral testimony on behalf of the ISO in the

13 proceeding conceming refunds for transactions in the California wholesale
‘ 14 electricity markets (Docket Nos. EL00-95-000, et al.). | have also provided
15 written testimony on behalf of the ISO in the so-called "1_00 Days
) 16 Evidence” proceeding (Docket Nos. EL00-95-069 and EL00-98-042). in
- 17 addition, | have provided written and oral testimony in proceedings related
18 to Reliability Must-Run Contracts in California (Docket Nos. ER98-496-
4 19 000, ER98-1614-000, ER98-2145-000 and ER99-3603).
20
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1 Q. WHATIS THE PURPOSE OF YOUR TESTIMONY?

2 A | will describe briefly, and submit for the record of this proceeding, a report
3 and supporting data that the ISO’s Department of Market Analysis ("DMA”)
. 4 has produced conceming possible gaming and market manipulation in the
5 California wholesale electricity markets.
= 6 Q. WHATIS THE REPORT TO WHICH YOU REFER?
7 A, | am referring to a report that consists of three ISO documents dated
. 8 October 4, 2002, January 17, 2003, and June 2003. | will refer to these
9 documents collectively as the “/SO Report.” The ISO Report is provided
10 as Exhibit No. 1ISO-2 to my testimony.

11 Q. WILL YOU BE SUMMARIZING THE FINDINGS IN THE ISO REPORT?

12 A No. The ISO Report speaks for itself, and therefore | believe there is no

13 need for me to summarize it.
v 14 Q. WHY ARE YOU SUBMITTING THE ISO REPORT IN THIS
15 PROCEEDING?

16 A This proceeding was established by the Commission in the “Order to

17 Show Cause Concerning Gaming and/or Anomalous Market Behavior
18 Through the Use of Partnerships, Alliances, or Other Arrangements and

. 19 Directing Submission of Information,” issued in the captioned dockets on
20 June 25, 2003 (“Partnership Order”). In that Order, the Commission noted
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1 that the Commission Staff cited the ISO Report in the Staff's Final Report
* 2 in the investigation in Docket No. PA02-2-000, which the Commission
3 relied upon, in part, in issuing the Order. Moreover, in the “Order to Show
4 Cause Conceming Gaming and/or Anomalous Market Behavior” (*Gaming
’ 5 Order”), which was issued concurrently with the Partnership Order, the
6 Commission noted that it had reviewed the ISO Report, and that it was
- 7 issuing the Gaming Order based on the SO Report as well as the Final
8 Staff Report and other materials (i.e., the submissions in the 100 Days
9 Evidence proceedings). The Gaming Practices identified by the
i 10 Commission in the Gaming Order are the same practices at issue in the
11 present proceeding.

12 Q. WHAT DOES THE SUPPORTING DATA YOU REFERRED TO EARLIER
13 CONSIST OF?

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

15 discussed in the ISO Report, along with a description of the “screens”
16 DMA had used to compile the ISO Report. The data and the description
- 17 are being provided on two CD-ROMs and in a paper copy of the ISO's
18 “Technical Supplement to Source Data” as Exhibit No. ISO-3. The CD-
19 ROMs provided in Exhibit No. ISO-3 are designated by the I1SO as
’ 20 “Protected Materials” pursuant to the Protective Order adopted by the
21 Presiding Administrative Law Judge in this proceeding. Therefore, the
- 22 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.

3 Q. WERE THESE DATA AND EXPLANATIONS PREPARED BY YOU OR
. 4 UNDER YOUR DIRECTION?
5 A. Yes.

6 Q. HAS THE ISO PROVIDED THESE REPORTS AND UNDERLYING
7 DATA IN ANY OTHER PROCEEDINGS?

8 A Yes. In the Gaming Order, the Commission directed the 1SO to provide

9 the transaction data underlying the 1ISO Repont, along with the description
10 of the “screens,” within 21 days after that Order, to all parties required to
11 show cause by the Gaming Order (the “Identified Entities™), The ISO
12 provided this data and explanation of the “screens” to the Identified
13 Entities, and the Commission. Subsequently, on November 3, 2003, | filed
14 Prepared Direct Testimony in the Gaming Order proceeding (Docket Nos.
15 ELO3-137, et al.) which included the 1SO Report, along with the supporting
16 data and explanations.

17 Q. DOES THIS CONCLUDE YOUR TESTIMONY?

18 A. Yes.
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UNITED STATES OF AMERICA
. BEFORE THE O
FEDERAL ENERGY REGULATORY coumsqmr

’ City of Folsom
County of Sacramento

. AEFIDAVIT QF WITNESS
|, Eric Hildebrandt, being duly swom, depose and say that the lstatcwnemts

contained in my Prepared Direct Testimany on behalf of tha Calif { Independent
the beat of my

Systam Operator Corporation In this procaeding are true and conget
.

knowledge, information, and betief.

Executed on this i day of January, 2004,

|
i
i

oy

Eric Hildebrandt

Subscribed and awom to before me thisﬂéy of January, 2004. . - |

éla/:ly gubllc E

State of Califomia

Al
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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 1 3126/2003
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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
supplements analysis already provided as part of testimony submitted at recent Senate
hearings, and follows the same numbering as that previous document." The reportis

* being submitted to Commission staff for use in its investigation of Western Markets.
The 1SO 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. “Inc’ing Load" (a.k.a “Fat Boy")

This is a form of uninstructed deviation, also referred to as overscheduling of load
through which suppliers can receive real time market price (as price takers) for power
provided without 1ISO dispatch instruction. This can be done by in-state generators
without overscheduling of load simply by overgenerating in real time. Since imports

N must be scheduled over inter-ties and cannot simply overgenerate, importers can
schedule imported generation against “fictitious load", which creates a positive
uninstru.fted deviation in real time for which they receive the real time market clearing
(MCP).

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 risk of receiving a price of zero for uninstructed energy price

P 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 geaemenﬁng resources or incrementing very small amounts of energy in real
time.

' See Exhibit 2 submitied with Testimony of Tery Winter before the U.S. House of Representatives,
Subcommittee on Energy Policy, Natural Resourcas, and Regulatory Affairs, July 22, 2002.
(hitp:/iwww.caiso.com/docs/09003a6080/18/93/09003a6080188353.pdf)

7 After implementation of 10-minuts sattiement on September 1, 2000, positive uninstructed deviations
received the decremental energy price, based on the lowest decremental bid dispatched (if any) during
any interval. if no decremental energy is dispatched in real time, the decrementat price is equat to the
incremental price, or the highest incrementat bid dispatched. Prior to this time, deviations were paid a
charges a single hourly ex post MCP based on a weighted average of inc and dec prices and volurmes
each 10-minute interval within the hour.

3 Also, until 10-minute sattiements started in September 1, 2000, there was no difference in the price paid
for uninstructed vs. instructad energy.

CAISO/DMA/ewh 2 312612003
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Oversheduling by Enron dropped dramatically in late November and earty December
2000, but resumed in August 2001 through November 2001.

FIGURE 1. OVERSCHEDULING BY ENRON (PEAK HOURS)
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However, the incentive for overscheduling of load is greatly reduced as load forward
schedules. If 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-minute settiements and significant forward
scheduling by CERS) discourages uninstructed deviations. However, as noted above,
Enron continued to overschedule during the summer of 2001, despite a relatively low
leve! of underscheduling by other market participants.

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
locational marginal pricing (LMP) in the forward markets (Day ahead and Hour Ahead)

: and the real time market. 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, soO
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 1SO to declare a system emergency of
curtail load, as has been alleged by Mr. Robert McCullough before a Califomnia State
Senate Committee.* The ISO manages teal time energy needs and declares system
emergencies based on its actual loads and generation observed in real time (and short
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” 1SO's projection of loads for each operating hour. At the same time,
any generation that is scheduled against “fictitious load”™ under this strategy is actualty
‘ 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 1ISO must meet through its formal real time
market (or through out-of-market purchases). *

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

* See memo entitied “Three Crisis Days at the California 1SO,” submitied as testimony by Robert
McCullough to the California Select Committee to Investigate Price Manipulation of the Wholesale Energy
Market, September 16, 2002.

$ During periods of excess generation, overscheduling of load can negatively impact reliability by creating
overgeneration. However, the system emergencies and outages discussed by McCullough could in no
way be have been crealed or exacerbated by overscheduling 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 empioyed) as part ofa
- 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.®

The ISO doss not have access to information on the price at which power exported from
the 1SO system may have been sold. However, the ISO does routinely montor price
indices reported for the major trading hubs in neighboring control areas {Palo Verde and
the Califomnia Oregon Border), and compare thess 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 prices in these other regional markets. Evidence of this is shown in
Figure 3, which show that prices in the nearby trading hubs tracked pricas in the ISO
real time market very closely, and that prices in these hubs rarely exceeded prices in
the 1ISO'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
ware typically being driven by prices in the ISO's real time market.

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 Califomia 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 1SO. Establishing capacity
‘4 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's
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 prices in excess of the $250 hard
cap in order to procure a sufficient quantity of imports out-of-market to meet system
loads.

® While export of power from California could be part of a strategy for exercising and benefiting from
market powar and circumventing price caps in effect within the 1SO system, the Enron memos describe
this trading practice as baing kmited to taking advantage of an arbitrage opportunity by buying power at
capped pricas from the PX market and exporting it for sale at a higher price.

CAISO/DMA/ewh 5 3/26/2003
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Figure 3. Comparison of ISO Real-time Prices
With Daily Spot Prices in Neighboring Trading Hubs
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! Figure 4. Comparison of ISO Real-time Prices
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
during 2 hours on May 27, 2000 for non-firm schedules that were cut in real time.
» Additional research would be needed to determine if this was intentional gaming, or
simply schedules that were cut by the ISO.

The ISO is currently considering modifying its tariff to allow for payments of congestion

revenues to be rescinded if final loads/genarations actually provided in real time deviate
from levels upon which congestion revenues were awarded in DA or HA market.

CAISO/DMA/ewh 7 3/26/2003
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4. Death Star

The Death Star scenario described in the Enron memos is an example of what the 1ISO
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, itis important to note that
although the type of circular schedule described as the Death Star strategy does not
result in a physical fiow of energy as portrayed 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 1SO’s congestion management model to “divert”
energy scheduled by other SCs over the congested path over the transmission lines
outside the 1SO system over which the circular schedule is made. However, I1SO Grid
Operations staff have expressed two concems about such circular schedules.

First, concerns have been raised that circular schedules do not actually relieve
congestion due to the fact that the 1ISO'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 Grid 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 o 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 schedutes were analyzed by
identifying import/export 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 includes 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 inciude 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 employed by a single SC using more than two schedules (e.g.
two 50 MW import schedules on two different tiss, paired with a 100 MW export schedule on a third tie).
In addition, it could be employed by two or more SC's (e.g. a 50 MW import schedules by once SC,
coupled with an inter-SC trade to anather SC, who then exported all or part of the amount transferred
from the othec SC).
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As shown in Table 1, this analysis identified about $2.7 million congestion payments

- earned by Enron in 1898-2001 that may be attributable to circular scheduling, with
about $484,000 of this from counterfiows created the import/export paths described as
“Death Star” in the Enron memos (i.e. creating flows through the 1SO system by
importing from the AC lines in the Northwest and exporting to the Southwaest, or vice
versa). Another $452,000 of counterflow revenues involved flows over the DC intertie

. (NOB). The largest portion of counterfiows 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. However, a review of a sample
of NERC tags indicates that in many if not most cases, there is not sufficient information
for the 1SO 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 eamed by Enron from potential
circular schedules, this analysis identified a total of about $11.7 million in counter flow
revenues earned 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 Eamed by Enron from Counterflows
Created by import/Export Schedules
(Matched by MW Amount) 1988-2001

Counterflow
import/Export Pattem __Import (Tie Point) Export (Tie Point) Revenues
° Death Star MALIN_5_RNDMTN FCORNR_5_PSUEDO $254.905
Death Star PVERDE_5_DEVERS MALIN_S5_RNDMTN $94,859
Death Star MEAD_2_WALC MALIN_5_RNDMTN $5,128
Death Star FCORNR_5_PSUEDO MALIN_S5_RNDMTN $118,718
Desth Star MALIN_S_RNDMTN MEAD_2_WALC $8.309
Death Star MALIN_5 RNDMTN PVERDE 5 DEVERS $2,376
Sud-total (Death Star) $484,295
Southwest Loop PVERDE_5_DEVERS FCORNR_5_PSUEDO $486,326
Southwest Loop MEAD_2_WALC FCORNR_5_PSUEDO $73.651
Southwest Loop PVERDE_5_DEVERS MEAD_2_WALC $37.637
Southwest Loop FCORNR_56_PSUEDOD MEAD_2_WALC $19,250
. Southwest Loop MEAD_2_WALC PVERDE_5_DEVERS $54,018
Southwest Loop FCORNR_5 PSUEDO PVERDE 5 _DEVERS $1,186,305
Sub-total (Southwest Loop) $1,857,188
DC Tis SYLMAR_2_NOB FCORNR_S_PSUEDO $133,277
OC Tie SYLMAR_2_NOB MEAD_2_WALC $99,444
B} DC Tie SYLMAR_2_NOB PVERDE_S_DEVERS $552
' DC Tie PVERDE_5_DEVERS SYLMAR_2_NOB $88,367
DC Tie MEAD_2_WALC SYLMAR_2_NOB $84,908
DC Tie FCORNR_5_PSUEDO SYLMAR 2 NOB $69.518

Sub-total (DC Tie) $456,066

- Total $2,797,548
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Table 2. Total Congestion Revenues from Counterflows
o Created by Import/Export Schedules (Matched by MW Amount) by SC

SC_IDName 1998 1999 2000 2001 2002 Total
CRLP Coral Power, LLC $1,366,033 $1,279,190 §$1,229.360 $3,875484
EPMI ENRON Powear Markeling Inc $84,148 $1,039.960 $1,673.440 $2,797,548
~ SETC Sempra Energy Trading $87,746 $1.,190556 $237,161 $133860 $1.649.422
PWRXBritish Columbia Power Exchange $44.7TTD $329,732 $710,162 $1,084,873
WESCWiliams Energy Services $856.597 $43,807 $15047 $50,7 $966.283
CAL1 Carpil Alliant, LLC $1,025 $14.280 $877.964  $893,278
APX1 Automated Power Exchange, inc $679,500 $2.6682 $682,162
IPC1 kisho Power Company $617,116  $51,049 $669,065
b PAC1 PacificCorp $413,325 $20,558 $685,228  $25.757 $524.869
SCEM Mirant $54,438 $146,243 $205858  $496,337
DETM Duke Energy Trading : $64,018 $8,294 $05,340 826,465 321535 $215,651
ANHM City of Anaheim $136,725 $13,832 $150,557
CALP Calpine Energy Services $4,376 $127,984 $132.360
APS1 Arizona Public Service Company $50,805 $36,101 $126,996
- MID1 Modesto Irrigation District $34,308 $24,358  $20.847 $326 $79.929
MSCGMorgan Stanley Capital Group $36.614 $36.614
AEPS American Elactric Power Service $19,481 $19.4814
APX4 Automated Power Exchange $6675 $12,052 $18,727
AQPC Aquila Power Corporation $6,288 $6,288
PSE1 Puget Sound Energy $1,815 $1.815
RVSD City of Riverside $1.501 $0 $1,501
Grand Total ' $477,343  $1,184,151 $4,650,341 $4,600,587 $3,507,633 $14,429,055

Note: Includes all import/export combinations by the same SC (matched by MW amount) that eamed net
congestion revenueas from counterfiows on interties and intemal 1SO paths. The ISO does not have
sufficient information to determine if these schedules represant actual physical sources and sinks that

. mitigated congestion, or are the type of “circular 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 Counterfiows
Created by Import/Export Schedules (Matched by MW Amount)

K

')

by Import/Export Combination
1990 999 2000 2000 2002 _Tosl
PVERDE_5_NG-PLV NGILA_S_NG4 $2.800 2,000
- PVERDE_5_DEVERS CAPJAK_S_OUNDA $326 $328
’ PVERDE_S_DEVERS CASCAD_1_CRAGVW $0 $0
PVERDE_S_DEVERS FCORNR_S_PSUEDO $1502  $S81.153 31885080 $1238825 $3.665,600
PVERDE_5_DEVERS MALIN_5_RNDMTN $36505 3185100 5364417 S3SAS5I2
PVERDE_S_DEVERS MEAD_2_WALC $612022  $150.263  S216.472 3849028 5182779
PVERDE_5_DEVERS MOENKO_S_PSUEDO $904 $11.132  $133,406 $145,441
PVERDE_5_DEVERS SUMITV_1_SPP 2 52
MOENKO_5_PSUEDO MALIN_5_RNDMTN $3,050 $3.050
- MOENKO_5_PSUEDO MEAD_2 WALC $5.955 350909 $11,854
MOENKO_S5_PSUEDO PVERDE_5_DEVERS $11,143 $12,612 $23.754
MEAD_2_WALC CASCAD_1_CRAGVW $749 sT49
MEAD_2_WALC ELDORD_S_PSUEDO $800 $800
MEAD_2_WALC FCORNR_5_PSUEDO $20895  $922.831 $36.763 $4818  $1.0%8.112
MEAD_2_WALC MALIN_5_RNOMTN $3.139 $9.63% 5,675 $23.453
MEAD_2_WALC PVERDE_5_DEVERS $232.641 $85.490 $10564 3329885
MEAD_2_WALC SUMITM_1_SPP $0 0
MALIN_S_RMNDMTN CASCAD_1_CRAGVW $398,020 FL ] $4.837 $401,198
MALIN_5_RNDMTN FCORNR_5_PSUEDO $17,308 $26.5%2 $82,795  $145800 $41.801  SI4124
MALIN_5_RNDMTN MEAD_2 WALC $50,584 $34,900 $2.78% $4.548 $42 807
MALIN_5_RNOMTN PVERDE_5_DEVERS $57.788 $82413  SMT70S  $15T2ZR SNEO45  S$SMA%2
MALIN_S_RNOMTN SUMITM_1_SPP $14 $3.852 $12 $1.678
FCORNR_S_PSUEDO CASCAD_1_CRAGVW $11,32) $11.323
FCORNR_5_PSUEDO MALIN_S_RNOWMTN $1429 3213998 $TEV 953 $BO5  $1.0138%
FCORNR_S_PSUEDO MEAD_2 WALC $197.826  $197.003 £21,547 $40033 3445409
FCORNR_5_PSUEDO PVERDE_5_DEVERS $6501  STS4961  $243081 3190108  31,203.682
FCORNR_5_PSUEDC SUMITM_1_SPP 332260 $32.200
ELDORD_S_PSUEDO MALIN_5_RNDMTN $5,082 $22,38 $77.400
ELDORD_5_PSUEDOQ MEAD_2_WALC 52,087 $30,848 $33.735
ELDORD_S_PSUEDO PVERDE_S_DEVERS $4.376 $4378
CAPJAK_S_OUNDA Total $21,134 $E614 $21,745
CAPJAK_S5_OUINDA MOENKD_S_PSUEDO 3814 3814
CAPJAK_5_CLINDA PVERDE_S_DEVERS $21.131 $21,131
BLYTHE_1_WALC MALIN_S_RNOMTN 599 099
BLYTHE_1_WALC PVERDE_S_DEVERS 1.7 $1.121
Sublotsl $AT1003 51132704 $3407378 $3.896035 §2715700 §11.624,500
FCORNR_S_PSUEDO SYLMAR_2_NOB $211.126  $180.587 $ST6820  $488513
MEAD_2_WALC SYLMAR_2_NOB $117402  $128.239 $20,025 306,205
MOENKO_5_PSUEDO SYLMAR_2_NOB $1.993 $1.963
PVERDE_S_DEVERS SYLMAR_2_NOB SA47I82  $3I9 S4TOSM0  $1.231.901
SYLMAR_2_NOB FCORNR_S_PSUEDO $2308  $1551% 3102567 5280102
SYLMAR_2_NOB MEAD_2_WALC $50.208 $80,630 $75.808 $E5344  3200,148
SYLMAR 2 NOB PYERDE 5 18 254 K 2988 1285 55 S8 we
NOB Subtotal $6,250 $72578 31252877  $702552 ST 634 $2.325880
Geand Total $477.343 $1.8415 $4.8659.341 34,800,587 $3.507.033 $14.429,038
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5. Gaming of FTR Market by Shifting Load {Load Shift)

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

During 2000, Enron owned 1,000 MW of FTRs in a north-to-south 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 during hours of congestion
on Path 26 was calculated.®

2) Hours when Enron could have been “pivotal” in creating congestion in the north-
to-south direction on Path 26 were identified by comparing the total north-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.°

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

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

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

* Calculations based on the degree to which Envon’s initial schedules in the Day Ahead and Hour Ahead
markets for zones north of Path 26 (NP15 and ZP28) exceeded its initial schedule in the zone south of
Path 26 (SP15), including intemal generation/loads, imports/exports and inter-SC trades.

* Enron is “pivotal” in creating congestion is the north-to-south flows created by Enron’s initial schedules
equaled of exceeded the total amount by which total initial scheduled flows on Path 26 exceeded the
available capacity, thereby triggering congestion management.
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Table 4. Analysis of Enron's Net FTR Revenues on Path 26
for the Period February 1, 2000 through March 31, 2001

Net FTR
Hours* Revenues

Couid Not Have Caused Congestion
(even a zero schadule, there would have been congestion)
879$33,912,567 97.9%

Potential for Causing Congestion
(if congestion goes away without their schedule) 98 §533,679 15%

Could have Caused Congestion 21 $181,227 0.5%
and Used Load Shift Strategy
as Described in Mamo

988 $34,627 473
* Only includes hours of congestion on Path 26.

impa ion Pri

During hours when Enron was not pivotal in causing congestion, Enron 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
ioad” {a.k.a “Fat boy™), and (1) “Load Shift", or gaming of the FTR market to increase
congestion revenues.

7 Methodology

Figure 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 and determine 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

Congestion Price
Adjustment Bid Curve

for Mitigabocwf/Pm 26 Congestiuon (N->S)

Actual Congestion Price 4~

increase in Price
due to Overschaduling
of Load in SP15

. Congestion Price without Flow(é-
due to Overscheduling Load in SP15

Increase in Flow
dus to Overscheduling
of Load in SP15
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Since every SC is required to submit schedules with a 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
southem zone {(SP15), as summarized below:

Net Scheduled Flow n.s = Scheduled Generationses + Scheduled Impoftses
v + Inter SC Trade (Load) sp1s - Scheduled Loadsge:s
. - Scheduled Exportgeis - inter SC Trade (Generation)spis

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 counterfactual
scenario to be developed representing the change in scheduled flow that may have
occurred on Path 26 if Enron had not overscheduled demand. Since actual supply and
demand of each SC are not batanced 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 recalculating 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 Enron'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 Supplyseis = Metered Generationges + Scheduled Imporiseis
+ Inter SC Trade (Load) sp1s
- Scheduled Exportgpss - Inter SC Trade (Generation)spis

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 actuai
supply and actual load in SP15:
Minimum Needed Flowy.ss = Maximum (0, Metered Demandse+s - Actual Supplyseis )
The upper limit of the net impact on the final scheduled flow on Path 26 can then be
v calculated based on the difference Enron's final scheduled fiow and the minimum actual
fiow needed to meet Enron’s actual demand in SP15:

Upper Potential Impact on Scheduled Flow n»s =
Net Scheduled Flow n.os — Minimum Needed Flown..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 avallable for other Schedule co-ordinators):

Net Impact on Congestion Pricen.s = Upper Potential Impact on Scheduled Flow ns
X

A Congestion Price / A Transmission Capacity

In practice, Adjustment Bid Curves, showing the change in congestion price that would
occur with changes in avallable transmission capacity such as that depicted in Figure 5,
are not stored by the 1SO'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 differant hypothetical fiows 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) Price Sensitivity #1 represents the siope 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 tnitial 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

s 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 formed by a point above and
below the Final Scheduled Flow on the Simulated Congestion Price 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 sensitivity 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 =
initiat schedule flow ~ final flow). The resulting number ($/MW) represents the overall
siope of the adjustment bid curve over the range actually used in congestion
management.

Finally, a fourth measure, designed to selected the price sensitivity measure that is
most accurately reflacts the quantity (or change in transmission capacity or fiows) 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
Sensitivity #2 ) was used whenever the quantity (or change in transmission capacity o
flows ) being assessed was within the range actually used to calculate this price
sensitivity. 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

Resuilts of this analysis indicate that:

e  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.

- e The netimpact 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
differentials in the zonat prices in the PX Day Ahead markets that were based
on congestion charges on Path 26. We have not calculated these since
evidence seems inconciusive that Enron's scheduling practices did have a
major impact on Path 26 congestion prices.

+ Overscheduling of load in SP15 may have also increased congestion on the
interties 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 Overscheduling of Load in SP15
By Enron on FTR Revenues"

Increpse in FTR Decrease in FTR Net

Method of Estimating Elasticity Revenues due to Revenues due to  Increase in
Of Congastion Price Overscheduling Underscheduling FTR
(571 hours) {428 hours) Revenues
1. Linear Fit of Entire Congestion Curve $4,502,594 -$2,387.604 $2,114,990
2. Elasticity of Congestion Curve $6,048,962 -$2,883,096  $3.186,866
at Final Quantity (Flow after Curtaiiment)
3. Congaestion Prica / Curtailed MW $3,313,958 -$1,968,121 $1,345,836
4, Method #2 if scheduled flow by Enton § $3,396,628 -$1,980,867 $1.415,759
quantity usad to caicuiate price elasticity in
Method #2; eise Method #3

Notes:

Estimates include portion of Enron’s FTR revenues (~$34 million) during 2000-2001
FTR cycle that may be attnibutable 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 fiow and minimum flow needed
to meet actual demand in SP15.
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6. Anclllary Services Sellback (“Get Shorty")

Past impacts

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 A/S by sefting A/S in the Day Ahead market and buying them
back at a lower price in the Hour Ahead market when there is A/S

2. Selling A/S Is the Day Ahead market from imports for which resources are not
actually available (with the intent to “buy back™ these A/S 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 prices for each MW sold

> back by each SC in the Hour Ahead market. Any losses from the sellback of Ancillary
Service capacity at prices that were higher than Day Ahead prices were inciuded in the
analysis o reflect the fact that the “sellback™ strategy was not always successful.
However, this analysis shows that gains from sellback of A/S far outweigh any losses,
suggesting that SCs employing this trading strategy were highly successful at
anticipating when the Hour Ahead prices would be lower than the Day Ahead prices. In

‘ addition, analysis shows that while gains from sellback of AJS 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 collected 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 extant 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 market.

‘ There is no way for the 1SO to assess the potential extent of this practice except to
quantify the total amount of A/S sold back to the ISO by Enron in the Hour Ahead
market.

The ISO is currently taking steps to implement a tariff modification that will require that

any A/S bought back in the HA market be bought back at either the DA price and/or the
higher of the DA/HA price.
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Table 6. Gains and Losses from Sellback of Anciilary Services by SC

(through May 2002)
SC_ID Name Gains Losses Net
CRLP Corat Power, LLC $18,140,838 -$1,026,754 $17,114,085

~ SETC Sempra Energy Trading Corporation  $13,436,678 -$376,652 $13,080,026
AEl1  Avista Energy Inc $11,877.712 -$1495,203 $11,828.418
MID1 Modesto imigation District $10,583.973  -$266,583 $10,317,380
EPMI ENRON Power Marketing Inc $5311,040 -$256,312 $5.054,728
PWRX British Columbia Power Exchange $1,351,613 -$345,586 $1,006,027
PSE1 Puge! Sound Energy $580,147 -$23.836 $556,310
T PXC1 California Power Exchange $706.683  -$411,434  $295,249
AZUA City of Azusa $185,848 -$11.208 $174,640
CALP Calpine Enaergy Services $123472 $0 $123.472
GLEN City of Glendaie $63,195 -$7.395 $55,800
APX1 Automated Power Exchange, inc $47,032 -$2,090 $44,842
- VERN City of Vernon $10,805 $0 $10,805
CPS4% Citizans Power Sales $4.777 -$3 $4.774
RVSD Ctiy of Riverside $571 -$142 $428
PASA City of Pasadena $723 -$582 $144
ECH1 Dynegy Powsr Marketing, Inc. $24 $0 $24
NES1 Reliant Energy Services, Inc. $24 $0 $24
: PORT Portland General Electric Company $1.095 -$1,345 -$250
BPA1 Bonneville Power Administration $207.081 -$233.4186 -$26,335
APS1 Arizona Public Service 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)

Exhibit NO. IDU-2, Fage 22 vl o

SCld  Name 1999 2000 2001 2002 Total

CRLP Coral Power, LLC $0.454,024 $7,598600 $21.372 $17.114,085

N SETC  Sempra Energy Trading $3.424 $4.778,006 $8,278.596 $13.060.026
AEN Avista Energy Inc $128,758 $11,888,145 $31,515 $11.828.418

MID1  Modesto imigation District $284.938 $11,056 $10,157.276 $10.453.270

EPMI ENRON Power Marketing Inc $8,783 $5,096,893 $5,105,646

PWRX British Columbia Power Exchangs $1,006,027 $1.006,027

PSE1 Puget Sound Energy $558,310 $556.310

PXC1 Califomnia Power Exchange -$21,859 $313.430 $21,451 $312,922

AZUA  City of Azuse -$5.891 $44,170 $138,362 $174,640

CALP  Calpine Energy Services $123.472 $123,472

BPA1 Bonnevile Power Administration $80,613 $5.929 $86,542

GLEN City of Glendale $28.685 $27.115 $55,800

* APX1  Automated Power Exchange $44,928 $14 $44,942
VERN City of Vermon $26 $8,599 $2,180 $10,805

PORT Portland General Electric $1,085 $1,085

RVSD City of Riverside $428 $428

PASA  City of Pasadena $107 $)4 $141

CPS1  Citizens Power Sales $56 $96

‘ ECH1  Dynegy Power Marketing, Inc. $24 $24
NES1  Raliant Ensrgy Services, Inc. $24 $24

APS1 Arizona Public Service -$1.787 -$26,901 -$28.688

Total $393,723 $21,446,128 $38,013,287 $52,887  $59,908,025
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- Table 8. Compliance Rate of Enron
with Anclllary Services Energy Instructions

Awarded incremental AS Non-Compliance
AS Capacity Energy Instructions Non-Compliance Adjustments Rate
Month MWs # MWs # MWs Amount # MWs
Jan-00 21,101 - - -
Feb-00 28,160 - - .
Mar-00 32,741 - . .
Apr-00 16.184 - - -
May-00 27.680 - . .
) Jun-00 35,335 142 4,413 16 1,229 $920,756.82 11% 28%
Jut-00 30,944 198 6.150 3 70 $ 797275 2% 1%
Aug-00 31,6882 392 10,108 8 115 $ 616120 2% 1%
Sep-00 23,860 303 8,126 3 22 $ 755.74 1% 0%
Oct-00 16,998 20 445 1 12 $ 62,08 5% 3%
- Nowv-00 8,341 101 2,069 3 29 $ 1,068.94
Dec-00 6,754 190 3,279 - - -
2000 126,931 1344 34.592 4 1,480 $936,777.53 3% 4%
Jan-01 50 2 50 - - -
Feb-01 - - - - - -
Mar-01 - - - - - -
Apr-01 - - - - - -
May-01 - - - - - -
Jun-01 - - - - - -
Jul-01 348 1 49.80 - - -
Aug-01 1,580 4 18.27 3 4 $ 49.07 75% 21%
Sep-01 - - - - - -
‘ Oct-01 - - - - - :
Nov-01 - - - - - -
Dec-01 - - - - - -
2001 1,988 7 118 3 4 $ 49.07 43% 3%
‘ Data on non-compliance provided by ISO Compliance Department.
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7. Scheduling of Counterflows on Out-of-Service Lines ("Wheel-Out’)
Background

Another type of scheduling practice identified in the Enron memos is where a

N scheduling coordinator 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 1SO 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 aliow currently allow the 1SO 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 SO sets the available capacity for the tie point in the CONG software to
approximately zero.'® When the CONG software is run, the software adjusts schedules
as necessary to achieve the result of a net zero scheduled fiow across the tie point. For
- example, if schedules are submitted that create a net flow in one diraction, 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 (generalty in the hour-
ahead market) to relieve congestion on the tie point. 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 1SO 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.

"% | practice, the available capacity for lines that are out is set to .03 MW {rather than zero), in order to
facilitate computation by the CONG software in a more timety manner.
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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 countarflow schedules on tie for which they can eam
congestion revenues, knowing that these schedules will be cancelled by the ISO in real
tima. 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 shoukd be noted that every SCs can
defend against this gaming opportunity by simply not scheduling on lines that are out of
service and/or submitting 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 fail to cancel

these after notification of outage occurs.

Analysis of Market Impacts

Tie lines that were out-of-service prior to the Day Ahead and/or Hour Ahead congestion
management process were identified by summing up ail net final scheduled flows on
each time line, and selecting those lines with net final fiows of approximately zero."
Final counterflow schedules on out-of-service lines are comprised of schedules
submitted directly by SCs, as well as any adjustments made through the 1ISO'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 inciude 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 = MWp, * CCpa + {(MWpa - MWpa) * CCua

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
CCoa is the day-ahead congestion charge (or credit), and
CC,a is the hour-ahead congestion charge (or credit).

" This approach was necassary 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 noled in the previous footnote, the available capacity for lines that are out of service is set to .03 MW
{rather than zer0), 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. ' ,

Table 9 provide a summary of revenues eamed 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.’> As shown in Table 1, over 86% of
ravenues from counterfiow schedules on out-of-service tie-points over the 2000-20002
can be attributed to the five SCs listed in Table 1.

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

sSC ID Company 1998 1999 * 2000 2001 2002 Total

ECH1 Electric Clearinghouse, inc $O  $247.224 $1.874.516 $2,121,740

PWRX British Columbia Power Exchange $0 $430,375 $738,644 $267,446 $1,436,465

SETC Sempra Energy Trading Corporation $0 $2,500 5$476,038 $223.887 $152.257 $854.682

. CRLP Coral Power, LLC $o $167 $53.938 $119,298 $288.291 $471.694

EPMI  Enron Energy Services, Inc. $0 $5,788 $225075 $92,066 $322,929

All Other SCs $6 $1,362.456 $16.674 $1,379.137

Total $6 $2,048,510 $3,384,885 $478,397 §733,942  $6,645,741

* Schedules covered by ETCa during 1999 were estimated based cn scheduling trends by each SC over
o each tiepoint during the 2000-2002 period for which full ETC data were available.

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 Corners
(FCORNR_5_PSUEDO) tie point within the El Dorado branch group on the 28" 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 been "avoidable” based on information about when tie-points
went out-of-sarvice:

2 The 1SO information sysism does not save the data required to identify specific tie-point schedules
covered by ETC's prior to February 2000. Therefore, prior 1o this time, schedules that are kkely to have

* bean submitied undec ETCs ware identified and removed from the analysis based on the historical
scheduling by each SC on each tie-point during the 2000-20002 period for which ETC data were
available.

" The 2000-2002 period was used since prior to this period full data were not avaiiabla from the ISO
scheduling system on which schedules were submitied under ETCs and therefore did not earned
counterfiow 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/ids were flagged as “Avoidable” if they were submitted on tie-points
on which outages were approved a full 24 hours prior to the close of the Day
Ahead market.

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 earlier 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” i they
were submitted on tie-points on which outages were approved at least 3 hours
prior to the Hour Ahead Market (which is run 3 hours prior to each operating
hour).

3) If SLIC records indicate and outage occurred after the Hour Ahead market (i.e.
4 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 likety that participants could or were
likely to have been 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) .

Al

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 pariod were identified as being “avoidable”.

) Table 10. Counterfiow Revenues on Out-of-Service Tie Points by Category
{Avoidable vs. Unavoidable Schedules on Open Ties)

2000 2001 2002 Total

Indeterminate $3.442,997 $244,144 $521,167 $4,208,308

Avoidable $43,191 $221,.757 $212,775 $477,724

: Unavoidable $12,496 $12,456
Total $3.486,188 $476,397 $733.942 $4,698,528

CAISO/DMA/ewh 27 3/26/2003



Unofficial FERC-Generated PDF of 20040120-0102 Received by FERC OSEC 01/16/2004 in Docket#: ELO3-180-000
LXNDIL INO. 1D\ &, Akl 20 wi &7

Enron Power Marketing. Inc., et al.
- Docket No. EL03-180-000. e af

The 1SO 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

simply be rejected.
8. Ricochet

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

However, it should be noted that *ricochet schedules™ or “megawatt laundering” 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 repurchasing 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 rasources/schedules in other control
areas, and then resell power back into California out of the same portfolio of

- resources.

» Export of power from an SCs own resource portfolio within the ISO system for
resale in the ISO's real time market. With this approach, an Schedule Co-
ordinator may simply export power from it's overall “portfolio” of
resources/schedules within the ISO system to another control areas, and then

K resell 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 market. The ISO has commonly considered the
definition of these terms to encompass strategies aimed at circumventing “hard” price
cap limits, as well as the cost reporting and 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 following:
» Circumvention of the $250 Hard Price Cap Dyring late November/early

December 2000. While “hard™ price caps were in effect in the ISO’s real time

% The only information that could be used 1o identify such transactions would be “e-tags” or "NERC-tags”
submitted with schedules. E-tags must be reviewed manually, and are only available in hard-copy for the
200-2001 period. In addition, e-tags may not provide a definitive, clear record of such arrangements.
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market (until December 8, 2000), “ricochet” schedules or "MW-laundering” were
> terms also used to describe potential attempts to circumvent these hard caps by
aexporting power and seeking to sell power back to the 1SO “out-of-market”
(OOM) at prices that might exceed the price caps. Throughout the summer and
fall of 2000, the ISO monitored potential "MW-laundering™ by entities making out-
of-market sales of imports to the 1SO, 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. During 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 prices in excess of the $250 price cap
N 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-laundering".

» Circumvention of the Cost Reporting and Refund Obligations for Sales to the ISO
Under the $250/$150 Soft Cap. While “soft” price caps were in effect in the 1SO’s
real time market (from December 8, 2000 through June 20, 2001}, “ricochet”
schedules or “MW-aundering” 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 “ricochet” 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.

» Circumvention of the Cost Reporting, Refund Obligations and Credit Uncertainty
CERS. Starting in latter part of January 2000, many sellers began

refusing to seli to the ISO directly, so that the State California (through CERS)
begar. purchasing significant quantities of imports out-of-market in order to help
meet the “net short" 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 s far proven to be a successful strategy for avoiding
refund obligations.

DMA staff have developed queries to identify export/import schedules that could be part
of each of these strategies by identifying the “overlap” between the quantity of exports

CAISO/DMA/ewh 29 3/26/2003



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

Enron Power Marketing, Inc., et al. .
Docket No. EL03-180-000. et al Exhibit No. ISO-2, Page 30 of 34

u

u

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 1SO (through real time
market and out-of-market sales) and, starting on January 17, 2001 through CERS.
Results of this analysis require further vertfication, 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 Firm 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 areas 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 uitimately 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 settiement
practices, SCs may subsequently cut the counter-flow schedules just prior to realtime,
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 eam congestion revenues for
counterflow schedules in the Day Ahead and Hour Ahead markets, and then cancel
thase schedules prior to real time. The practice of cutting non-firm schedules was
proscribed by the ISO under a Market notice issued under the 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.
Whee! 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. Similarly, 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

CAISO/DMA/ewh 30 3/26/2003



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

Enron Power Marketing, Inc.. et al.
Docket No. EL03-180-000, er o/ Exhibit No. ISO-2. Page 31 of 34

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-ine occuming
after the Hour Ahead congestion management market is ended. 'S However, the
description of the reason for each counterfiow schedule that is cut in real time that is
available in logs kept by ISO Grid Operators and Real Time Schedulers is typically not
sufficient to determine the precise reason for the cut, and whether the cut could be due
to gaming or not.

Analysis of Impacts

Total congestion revenues paid for counterflow schedules that were cut prior to real

time were 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 eamed congestion revenues in the Day Ahead or Hour Ahead markets
where the final real time schedule was less than the final Hour Ahead schedule.
However, schedules that were cut due to tie-points being out of service were analyzed
separately (see section on “Whee! 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 were used to calculate the amount of congestion revenues paid for schedules
that were cut in real time.

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

Counterflow Payment = (MWpa - MWgr ) x CCoa

if the Hour Ahead Schedule was greater than the Day Ahead schedute (so that the SC
may have eamed counterflow revenues in both the Day Ahead and Hour Ahead
markets), the following equation was used:

- Counterflow Payment = (MWpa - MWgr ) X CCpa+ (MWua - MWpa ) X CCa
Finally, if the Hour Ahead Schedule was less 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:

- Counterflow Payment = (MWua - MWgr ) X CCpa

15 However, when de-rates occur, the 1SO would typicalty not cut a schedule that is providing a
counterfiow on a tie-line, since this would exacerbate congestion on the de-rated path.
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Where:

MW is the final scheduled MW after the Day-Ahead congestion market
MW is the final scheduled MW after the Hour-Ahead congestion market
MWy is the final scheduled MW after the real time checkout process
CCoa is the day-ahead congestion charge (or credit), and

CCwa 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 1SO due to an outage on a tie-point or by the SC for some other reason. In
cases where operating fogs provided an indication that either the ISO or SC cut
schedule, these were 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 counterflow schedules cut by the ISO due to a de-rate on a tie-point." 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

5 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 period. 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 tie-point cause the source of a wheeling
schedule 1o be cut, so that the export leg of the wheel that was providing the counterflow on another tie-
point also needed to be cut by the ISO,
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Table 11: Countsr-flow Revenues from Cutting Schedule in Real-time

January 2000 through June 2002
CutbyISO Cutby SC

Total Not

Unknown Cut by I1SO

(A) (8) (C) (B+C)
San Diego Gas and Electric $2242 $340,333  $321,185 $661,528
Morgan Staniey Capital Group $0 $426,788  $214,659 $641,447
» Sempra Energy Trading Corporation $1668,473 $155300 $391,999 $547,300
Coral Power, LLC $30.004 $112.904 $54,760 $207,664
British Columbia Power Exchange Corporation $45,567 $9.893 $129.313 $139,206
Enron Energy Services, inc. $2,815 $46.244 $85,039 $131.282
Avista Energy Inc $0 $0 $99.975 $99.875
Pacific Gas and Electric Company . $7.5M1 $1,440 $75,731 $77.17%
Amaerican Electric Power Service Corp $0 $0 $58,193 $58,183
Duke Energy Trading and Marketing, |.L.C. $0 $17,306 $34,263 $51.568
Southem Company Energy Marketing, L.P. $0 $4.048 $31,5698 $36.544
Cargik-alliant, LLC $5,188 $20,113 $809 $20.921
Idaho Power Company $0 $0 $23,652 $23,652
Puget Sound Energy $0 $0  $14,523 $14,523
. Dynegy $0 $0 $9,751 $9,751
PGE Energy Services (PGES) $7.,539 $0 $9.304 $9,304
Calpine Corporation $0 $4,376 $3,515 $7.891
Southem Califomia Edison Company $10,764 50 $7.310 $7.310
Sierra Pacific Powsr Company $0 $0 $6,391 $6.,381
idaho Power Company $0 $C $3,199 $3,189
7 TEMU $0 $0 $2.955 $2,855
Modesto Irrigation District $0 $0 $2,150 $2,150
Sait River Project $o $0 $1,783 $1,793
City of Glendale $0 $0 $1.542 $1.542
Arizona Public Service Company $0 $o $1,380 $1,380
Willams Energy Services Corporation $0 $0 $1,174 $1,174
PacificCorp $0 $0 $609 $608
EPME $0 $0 $51 51
Constallation Power Service $0 $0 $465 $465
Southem California Edison Company $0 $0 $414 $414
Pacific Gas and Electric Company (PGEU) $O $46 $0 $0
Bonneville Power Administration $359 $0 $0 $0
City of Vemon $224 $0 $0 $0
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-fiow Revenues from Cut Schedules Compared by SC

2000 2001 2002 Total
gg:flg MSanpm Energy Trading Corporation $382,764 - $134972 $196,043 §$713,779
SDGE San Diego Gas and Eleciric $663,793 $106 $663,899
MSCG Morgan Stanley Capital Group $640,963 $89  $641,052
CRLP  Coral Power, LLC $115436 $47.628 $74,606 $237.670
PWRX  British Columbia Power Exchange Corporation $75,381 $28,164 $81,854  $185,399
EPMI Envon Energy Services, Inc. $82,593 $51,505 $134,098
AE!N Avista Energy Inc $99,977 $99,977
PORT Portiand General Electric $75,822 $75,822
SCEM  Southem Company Energy Marketing, L.P. $16,744 $8,164 $41,958 $66.,866
DETM  Duke Energy Trading and Marketing, L.L.C. $51.577 $12,931 $64,508
AEPS  American Electric Power Service Corp $58,193 $58,193

Other SCs $59,114 $7.815 $43364 $110,283
Total $1,581,417 $1,018,294 $450,845 $3,051,556
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Addendum to October 4, 2002 Report on Analysis of Trading and Scheduling
i Strategies Described in Enron Memos:

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

January 17, 2003

'y

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 repont
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 magnitude of the extent to which the strategies outlined in the Enron memos may have
been employed by Enron and other entities, and (2) to identify specific schedules and
transactions that could provide a starting point for further investigation by various regulatory and
Jaw enforcement entities involved in review and litigation related to the practices outlined in the
Enron memos. Since the analysis was designed to assess the potential magnitude of these
strategies and provide a starting point for further analysis based on additional information not
s 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 report 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 in which the scheduling and trading strategies outlined in the Enron memos were
employed by Enron or other entitics.

L}

L1

Following relcase of the October 4 Report to regulatory and law enforcement entities,

Market Investigations staff have continued to verify and refine the computer programs used to
identify market activity that may be reflective of the practices outlined in the Enron memos and
quantify the powential financial impact of these practices. As part of this work, several

. refinements have been made to the program used to calculate congestion revenues eamed 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.11), and provides a
more detailed description of the methodology and modifications used in this analysis.'

’ Overview of Methodology

' None of the refinements leading to revision of results for the “Death Star™ sirategy are applicable to analysis of
two other strategies analysis included in the October 4 report that include the calculation of congestion revenucs
(“Scheduling of Counterflows on Out-of-Service Lines™, p.24, and “Scheduling Energy to Collect Congestion
Charges™, p.30). Calculations for these strategies are significantly less complex, and have been rechecked to ensure

accuracy.
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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 series of energy schedules that appear as an import and
export 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). (See more detailed discussion in October 4 report.) Thus. the tvpe of
circular schedule described as the Death Star strategy would appear in ISO scheduling records
simply as an import and export from the ISO control area (carning congestion revenues by
creating a counterflow), with the “retumn” portion of the schedule being outside the ISO control
area.”

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 identifics
potential circular schedules based on these two basic characteristics of such schedules that may
be detected in ISO data: (1) an import and export of approximately the same amount of energy
by a Scheduling Coordinator (“SC™) during the same hour, which (2) generate net congestion
payments for the SC due to counterflows created 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 schedules, these key characteristics may be used to identify export/import
schedules that may be part of a circular schedule submitted for purposes of eaming congestion
revenues.

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

14

1. First, for each SC, the program matches import and export schedules for the same operating
hour submitted for approximately the same quantity (within a small tolerance for rounding).
This matching is done separately for final Day Ahead 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 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 representing an 25 MW import into NP15 over COl and an
25 MW export from SP15 on Palo Verde, congestion charges/payments would be caiculated
for a 25 MW flow in the north-to-south direction on COI, Path 15, Path 26 and Palo Verde.

3. For each pair of import/export schedules, the total net congestion payments were calculated
(taking into account all paths over which a flow would earn 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 circular schedules submitted in order to
earn congestion revenucs.

2 1 addition, circular schedules may be created by “looping™ energy back through the ISO control area under a
different SC. However, this particulsr strategy would typically only be profitable if the energy schedule in the
congested direction is scheduled by an SC with Existing Transmission Rights (ETCs), so that no congestion charges
are incurred for this “retum” portion of the circular schedule.
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4. Total congestion revenues earned by the schedules identified in 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 refincments in the
computer program used in the initial analysis submitted in the October 4 report.

e  Most importantly, 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 congestion charges or carn congestion 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 continues to be unavailable. However, summary data for 1998-2000 were set
1o zero for several entities known to have ETCs for similar schedules during subsequent
periods for which data were available.

e In addition, in the initial analysis, Path 15 and Path 26 congestion revenues/charges were
inadvertently included for schedules between SP15 to the Northwest on the DC inter-tie
(NOB). The mode] was corrected so that Path 15 and Path 26 congestion revenues/charges
are not included in calculations for flows on NOB.

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

Finally, it should be noted that minor “"double counting” of some congestion revenucs may
exist in the revised analysis, since the monitoring 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
submitted by the same SC. Multiple matches are left in the analysis, since each possible
combination of import/export schedules may warrant review 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 compieted 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 information at
£ this time.
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Table 2 (Revised). Total Congestion Revenues from Counterflows
- Created by Import/Export Schedules (Matched by MW Amount) by SC

~ wial Reults (oct
1908 1999 2000 2001 2002 Totsl 4 Report)  Notes
Coral Power. LLC $ 1301168 |3 2754278 |$ 22017468 6387.19'[S$ 3.875484
ENRON Power Marketng inc $ |8 843738 2014174 (S 3207580 $ 53061278  2797.548
Sempra Enargy Trading Corporation $ 88062 (8 1352285(8 226438|8 485808 (% 21326938 1.649.422
. Bntsh Columbea Power Exchange $ 16865|% 322558 |8 1.802780|% 1.942205($ 1.084 673
Mirant inc. $ 10507018 318207 |% 1497.751]S 1921068 (S 495337
Cargit Aluant, LLC $ -ls 142893 9725051$ 086704 | $ $93.278
Wiliams Energy Marketing and Trading | $ .| 850833918 348848 10074 (S 190720 S 1440251 $ 966.283
Automatad Power Exchange. Inc-APX1 | § - $ 732754 |$ 26682|83 735416 | $ 682.162
Calpne Ensrgy Services $ 205071|S JrexB|S 583468 | § 132.380
PacificCorp $ 15546118 13.145 $ 27201|$ 55404 % 251211 | $ 524889 [2]
- Duke Energy Tradng and Marketng $ 198405 88228 134385 1584 | S 2585 |$ 167,198 | § 215651 {2)
; idaho Power Company $ 418018  B1.840 $ 86420 8% 869.065 12
Modesto Imgaton Diemct $ 49.265($ 14304 | § 19.057 | $ 268 82953 |% 70.829
Aquila Power Corporabon $ 715975 s 7597518 6.288
Morgan Staney Cametal Group, Wnc. $ 35618|$ -1s 5618]s 36614
American Electng Powsr Service $ -8 -8 -18 198771]$ 198778 19 481
Automated Powsr Exchange-APX4 s s6m8 (% 8357 |5 15035 (8 18727
Puget Sound Energy $ 3.008 $ 3008 |$ 1.815
> Arizona Public Serwcs Company $ -1% -13 1174 | § -13 13808 2568318 126998 (1)
City of Riverside H -1s -1s -ls -1 -1s -ls 1501 [1)
City of Anahetm s ols o0fs -1s ols 150,557 [1]
Grand Total $ 175301 | 5752007 |§ S058145|% 800302815 T.400455]% 214789358 14.429.041
NOTES.

A%

Wmmmdwmﬁmmmmdwmmhmmmwmm.

Thus, results undoubtedly iIncluce Importiexport schadules that do Not represent arcular schedules or gamung siralegues such as Desth Star”.
For instance, totais would includs revenues from a supplier whaeling snarngy from Southwast to Nothwest through 150 control ares

in the oppostive direchon of congesson.

Mmmmamwmwmmmmmumwmmmm
and to identify any inaccuraces in data and caicutabons.

Rasults mtended 1o provide (1) an mndication of the upper cound of potential impacts of “Death Stac” sirategy.

and (2} a starting point for further investigetion i in context of vanous legal and regulstory activites.

[1]mmmmtummhmmMMb&deammm.

[2]mmfaMnMMnMMbmdemﬂos.
Other chenges cue o combinatin of [2] and refined caiculabon of Hour Ahead cONQESEON Payments/chacges.

Ay

. Data for Existing Transmission Rights (ETCs) & not available for 1988 - January 2000.
Tharefors, ETC schaduies not eceiving CONQESHon payments/charpes in 1958-90 sstimated based on ETC pattems in other ysars.

Wu'mm'urmmmmm.mmwmm“mwmmmm.
Omdzro.ooomdwmmmm.msxwmmmwummumummm
schedule of the same quantity submided by the same SC. Multipis matches are left in the snalysis, snce sach possible comtnation of
mporexport schedules Mmay wamant review 83 part of further investigation,

. Results do not nckude polential circular scheduies which include schedules made under different Schedule Co-ordinsior IDs.
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Introduction

This report summarizes additional analysis performed by the Califomnia Independent
System Operator (“ISO"), Department of Market Analysis (‘DMA") on the varnous trading
and scheduling practices outiined in the Enron memos. The report supplements a
variety of analyses praviously provided by the ISO to Federal Energy Regulatory

~ Commission (“Commission™ or “FERC") Staff as part of its investigation of the Westem
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™),? and a subsequent request from
Commission Staff for additional analysis that may be used in further investigations and
disgorggment of profits from individual sellers, as recommended in the March 2003 Staff
Report.

The March 2003 Staff Report found that many trading strategies employed by Enron
and other companies were undertaken in violation of market monitoring provisions of
the Commission-approved tariffs of the ISO and the Califomia Power Exchange ("PX"),
and recommends that the Commission initiate proceedings to require companies 1o
disgorge profits associated with these tariff violations.* The March 2003 Report also
recommends that certain Market Participants identified in previous analyses submitted
by the 1SO to Commission Staff be directed to show cause why their behavior did not
constitute violations of the 1SO and PX tariffs.® Following the release of the March 2003
Staff Report, Commission Staff also requested assistance from the ISO in developing
5 updated analyses and transaction-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 resuits in the previous report cited in
the March 2003 Statf report for a variety of reasons, as follows:

' See, Analysis of Trading and Scheduling Strategies Described in Enron Memos, October 4, 2002; and
Addendum to October 4, 2002 Report on Analysis of Trading and Scheduling Strategies Described in
Enron Memos: Revised Resuits for Analysis of Potentisl Circutar Schedujes ("Death Stw” Schedukng
Strategy) January 17, 2003. Additional data and analyses were also provided in response to data
requests issuad in the recant 100-day discovery pariod of the California Refund Proceeding, Docket No.
- £L00-95, et al., and the Commission’s investigation of on Price Manipuiation in Westarn Markets: Fact-
finding Investigation of Potential Manipulation of Ejectric and Natural Gas Prices, Docket No, PA02-2-00.

2 Final Report on Price Manipuiation in Westerm Markets: Fact-finding Iinvestigation of Potential
Manipulation of Electric and Natural Gas Prices, Docket No. PA02-2-00, March 2003 ("March 2003 Staft
Report™).

3 As indicated in the 1SO's initial report on the Enron strategies submitted on October 4, 2002, “the 1ISO

stands ready to provide Commission Staff with additional documentation and analysis of these trading
practices and to assist Stafl with any aspect of its investigation.”

* March 2003 Staff Report at ES-2.

* The March 2003 Stalf Report appears 1o refer to the first report on Enron strategies submitted to
Commission Staff and other legalregulatory entities on a confidential basis on October 4, 2002 as the
*January 6, 2003 Cal ISO Report”. The January 6, 2003 date corresponds to the date that the ISO made
the October 4, 2002 report pubdlic.

CAISO/DMA/ewh i 6/18/2003

A}



Unofficial FERC-Generated PDF of 20040120-0102 Received by FERC OSEC 01/16/2004 in Docket#

LX)

“l

Enron Power Marketing, Inc., ¢t al.

Exhibit No. 1SO-4. Page 4 of 30

Docket No. EL03-180-000, e/ a!

1)

2)

3)

4)

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.® 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
period from January 1 through October 1, 2000, and a refund period from October 2,
2000 through June 21, 2001.

Additional Trading Practices. Previous analyses by the 1SO 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:
Overscheduling of Load {“Inciing Load" or “Fat Boy"), and Ricochet (of "MW
Laundering”). This report includes a more comprehensive analysis of these
strategies.

Additional Information Provided by Market Participants. Several Market
Participants have contacted the 1SO and/or FERC to ofter additional information,
provide explanations, and/or correct data upon which previous analyses were based.
This report incorporates those data corrections and other information to the extent
that they could be verified by the 1SO. For example, several Market Participants
identified a limited number of Schedules or transactions that were 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 1SO or a neighboring
control area. DMA has incorporated all of the verifiable changes and suggests that
any further explanations by Market Participants be provided directly to the
Commission in the context of any further investigation or show cause orders.

Analytical Refinements/Corrections. As noted in the ISO's previous reports, the
ISO's 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. Foliowing release of the October 4 Report to regulatory and faw
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 Participants.

¢ March 2003 Staff Report at ES-2.

CAISO/DMA/ewh 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 1SO'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 methodology employed in this report cannot identify the extent to which
"Ricochet” or “MW 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 does 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 Califomnia’'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 clearly do not incorporate the overall 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."” .

«  Finally, while DMA has sought to “screen out” transactions based on additional
data and analysis, the summary results in this report are provided for all Market
Participants, 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 bshavior 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

" Responsive Fiing of the California independent System Operator, EL00-95-069, et al., March 20, 2003,
page 8. hitpJ/iwww1.caiso.com/docas2003/03/24/2003032108052124535. pdf
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proceedings, and that some minimum threshold be applied in any further
- investigation of the activities.

I

"

1
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1. Overscheduling Load (“Inc'ing Load”, “Fat Bo "

The ISO's previous reports on the Enron strategies 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 Participants 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 that, 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 1SO, 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. 8

Methodology

The following sections provide a step-by-step summary of the methodology used to
assess the degree of overscheduling by different Market Participants.

1. Provide and Format Load Schedule Data

Wk

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 create a file with a singla record for each hour and interval for each
Schedule Coordinator at each Load point (or Load /D). For hours prior to ten-minute
settiements (e.g. before September 1, 2000), this Load Schedule file was created on an
hourty level. For the period after ten-minute settiements was implemented, hourly Load
data were converted into a 10-minute interval format (i.e. each hourty 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 for uninstructed Energy based on 10-minute interval prices, as is done in the
actual [SO settlement system.

AY)

2. Merge Load Schedules with Metered Load Data

The Load Schedule data file, created as described above, was then merged with
metered Load readings in the Settiement system (ss_measurements,
ss_10min_measurements), by Scheduling Coordinator, date, hour, Load ID, and, when
applicable, 10-minute interval.® As noted above, for the time period prior to 10-minute

* See ISO filings referenced in Footnote 7.

? In tha Load_sch table, the scheduling coordinator ID is the sc_id field, the date s the opr_dt fieid, the
hour is the opr_hr fisld, the market type is the mit_type field, the cong run type (e.g. preferred, revisad

CAISO/DMAJewh 5 6/18/2003
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settiements (e.g. before September 1, 2000), matches were conducted at the hourly
- lavel: for the period after 10-minute settiement 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,' and then subsequently summed by
Scheduiing 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 1SO settiement

system.

Some special aggregations were made to account for the fact that during some periods
Market Participants scheduled Demand under different Scheduling Coordinator |Ds
(SC_1Ds) than those under which Load data were being metered, resulting in a
mismatch of Load Schedules and comesponding 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 forward, 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 (Ds
for the Load Schedules and the cormesponding metered Loads that occurred
during the transition of Pacific Gas & Electric Company ("PGA&E) from
scheduling through the PX to being their own Scheduling Coordinator.

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

%

L1

praferred run) is the sch_ciass fieid. and the Load 1D is the Load_id field. In the ss_measurements and
ss_10min_measurements table, the scheduling coordinator ID is the short_namae fieid, the date is the
trade_int fieid, the hour is the trade_hr field, and the Load 1D is the cin_id field. Additionally, in the
ss_10min_measurements table, the interval is indicated in the subhour_int field. See the field description

tables included with the source data files.

9 The ZP-26 Congestion zone was not created until February 1, 2000, so Load (Ds in ZP-26 prior to
- February 1, 2000 should be reassigned to the SP-15 Congestion zone.
" The PX, prior 10 its bankruptcy, used the PXC1 Scheduling Coordinator 1D to schedute all Investot
Owned Utility ("IOU™) Load. Thus, it is difficuk to separate out each IOU's Load from within all PXCA
Load. As a proxy, when the Scheduling Coordinator 1D was PXC1, we identified the Utility Distribution
Company ("UDC") area the Load point was within, and rewrcte the sc_id as “PXC1 / “and the UDC area
(e.g. PGAE, Southem California Edison Company ("SCE"), or San Diego Gas and Electric Company
("SDG&E") to identify roughly which company’s Load that would 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 tfor 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 1SO. Removal of these Schedules resulted in Duke Energy's
N elimination from the Load overscheduling results.

(6) Load Schedules atthe 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 1D for the PX (PXC1).

4. Calculate Transmission Losses

One reason ISO Market Participants may overschedule Load by about 3% is to account
for Generation produced to compensate for transmission losses that otherwise wouid be
assessed 10 Genaration resources as part of the ISO settiement process.'? In order to
incorporate expected Generation transmission losses into the analysis of Load
scheduling, transmigsion losses during the ISO settlement process were estimated and
incorporated into subsequent steps of this analysis.

1Y}

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 /_interchange_sch table. **
Wae also obtained the calculated Generation Meter Multipliers (GMM) for each
Generation unit, date, and hour, and the Tie Meter Multipliers (TMM) for each intertie,
date, and hour.

"2 Eor exampie, If an SC has exactly 100 MW of Load and generates exactly 100 MW of Generation,
transmission losses associated with the SC's 100 MWs of Ganeration assessed during the ISO
mmm(mwymmsx)mmmmmhmscwngwm
nboulsdeﬁnuﬂMEmy(mﬁmlmbahmEmymﬂdmmmfu
3% |osses on Generation). The SC could avoid these charges by submitting a schedule for 103 MW of
Load and then providing 103 MW of Genaration. Under this scenario, the SC would have 100 MW of
meterad Demand and 100 MW of Generation (after losses), representing an uninstructed deviation of
zero in the 1ISC's settlement process.

3 For PXC1, import losses were not considered because it was impossible to determine which imports
wars imtended to serve which utility's Load. ,

CAISO/DMA/ewh 7 6/18/2003
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For Generation resources within the ISO control area, the meter multipliers were 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) were then calculated based on the
ditference between these two values. As indicated in Step 7, in the event that estimated
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 data errors.

LN ]

- 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 import/export
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

_ Iffinal net Hour-Ahead interchange Schedule MW was an import,' then the final net
Hour-Ahead interchange Schedule MW with the TMM applied, e.g. FinMW * TMM,
otherwise, just FinMW.

"%

- Losses for Demand associated with export from the 1SO system (TLoss) were then
calculated based on the difference between these two values.

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

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

“u

5. Calculate imbalance Energy Charges/Payments for Deviations from Scheduled Load

. Real time Energy prices were then merged into the set, and the following were
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 price'® was calculated:

((HA-Mter) — TLoss) * ZnEnergyPrc, if A(HA-Meter) = 0,

' Note that according to the |_interchange_sch table's conventions, imports are a negative MW valus.

'3 This calcuiation is only intended as an estimate of the uninstructed Energy settiemant caiculation; ful
P accuracy requires calculation of metered Generation along with schedules, calculation of ramping Energy.
atc., which were not replicated here.

CAISO/DMA/ewh 8 6/18/2003
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A{HA-Meter) * ZnEnergyPre, if A(HA-Meter) < 0,

where A (HA-Meter) is the difference between the final zonal Hour-Ahead
L.oad Schedule and the metered Load quantity

TLoss is the zonal transmission joss for that scheduling coordinator
ZnEnergyPrc is the hourly zonal Imbalance Energy price.

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

(A(HA-Meter) — TLoss) * ZnDecPre, it A(HA-Meter) 2 0,
A(HA-Meter) * ZnincPre, it A(HA-Meter) < 0,

where

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

TLoss is the zonal transmission loss for that scheduling coordinator

ZnincPre is the zonal incremental Imbalance Energy price for the specified
interval, and

ZnDecPrc is the zonal decremental imbalance Energy price for the specified
interval.

4§

6. Calculate Hourly Level Load Data for ISO 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. Application of Potential Threshold for Hourty Overscheduling

1

A threshold value for overscheduling of Load, representing the level below which any
overscheduled Load may be assumed to be due to forecast efror 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 scheduled®; or

- 25MW
The minimum absolute value of 25 MW used in setting the threshold represents the
minimum biock that is most commonly used to trade and schedule Energy. This was
included as an ajternative 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 involved the calculation of a variety of different measures
of overscheduling by individual participants based on hourly results. These measures
include the following:

1. Hours of Load Overscheduling (with and without threshold leve)

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

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

4. Total payments for overscheduled Load during hours of overscheduling (with and
without threshold level)."’

' As previousty noted, a valus of 13% (representing 10% pius a minimum of 3% transmission lossas)
was used in the svent that caiculated transmission losses were less than 3%. This was included 1o avold
underestimation of transmission losses in the event of any data emcrs

"7 For this analysis, if 8 Market Participant's total aggregate system-level Load deviation was less than

o zero {e.g. On a system-level, if 8 Scheduling Coordinator was a buyer in the Imbalance Energy market),
then the estimated uninstructad deviation settiement was sat at zero. This reflacts the fact that during
homiyutﬂemaﬂb.MSephmbu1.2000.msamdtiIngCoord&umMmehawpaidfor
Energy at the imbalance Energy price. After Septamber 1, 2000, since the decremental Enargy price was
typically less than the incremental Energy price if Energy was decremented in a Zone, Scheduling
Coordinators wouid siso have paid for Energy at some price betwesn the maximum incremental Energy
price and the minimum decremantal Energy price. In any svent, these Scheduling Coordinators would be
excluded from the threshold filter, since on a system level, they underschaduled.

CAISO/DMA/ewh 10 6/18/2003
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Results
Results of this analysis are summarized in Tables 1 through 3.

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

! Average Aversge MW Average Losd  Sumol MW . Tows Estmaed

Tow | Numberol Metwrad Load Overscheduisd Dewston %  Overschecuied  Ururaw. Energy
Numberof | Hours whars Pt Hours when Over when Over  © when Ower whan Over Pryrent whan
D Hours + Over Threshoid Over Threshoidl  Thresnold Threashokd Thrashoid Treashold Ower Thrashokd
EPMI 6,598 4324 6% 765 343 45% 1.483.080 $215.825.088
PWRX 5,055 2,590 §1% | 157 258. 182% 561.999 $110.717.742
2353 2,048 7% ! P 499.051 $73.570.487
SCEM 37281 3,097 BI%! 154 4T7.015 $69.454. 119
(APX1 6.589. 3,874 8% pak) 142 T% £20.005 $51.108.406
SETC 6.576 3288 50% 25 144" 583% 474,001 $60.257 635
HFET 1,538 1,437 94% . 318804 $49,008.313
PGAE * 6.500 1,191 18% 1,017 218 21% 286534 §25,601.170
CRLP 3,623! .25 1% 42 [1E 183% 180.817, $21.200.264
47 2158 1) 1 125 15030% 2ZT0ATE: $13.025705 |
[ECH1 599 1,448 2% 44 74 183% 104.572: $10.995,035
INCPA 502 1,087 17% 38 871 150% 61.912, $3.499.350
RVSD 6.509 1,482 2% _2% 55 24% 19.72%: $7.490.68
APS1 6.599 1,008 0% £ 58, aT% 62,8001 $7.388.903
NES1 6.599! 768 12% 0 92 27588% 70,337 $8.353.080
NEH 5,759 780 14% 563 118 21% 90,288 $5.820.760
IPGES 4,008! 1.337 % 1) 128 2% 170,802! $5.477.717
ISRP1 8.5081 820 12% 432 8o 21% 72,981 $5.314.333
| 85991 877 10% 318 73 23% 49.409° 452,108
PXC1 / SOGE * 8.599 T2 1% 1,852 300 18% 21,812 2.313.812
!V_E‘RN 65991 134 2% 148 50| U% 6.555 1.781.832
El@ 8.500+ 87 1% 5 1621 IN™ 14,008 }1,744.610 |
ESC 8.5701 24 % 0 701 15888% 43.607! 1,848,287 |
PASA 5.5091 340 5% 189 38 21% 12,228 1,165,754
A 8.590! 150 2% FT] 30 T5% 4,488 47.416
PXC1/SCE * 6.599] T 1% 8.802 1,007 15% 35.246 $T24175
LGE1 3.848 208 6% 827 104° 20% 21,608 $647 583
coTP 598} 3 0% 998| 2,998 $482.247
EPt 590 173 Ml 182 13| 1T 5.876) 149.747 |
|PXC1/ PGAE * - 599 23 0% 7,134 1.21 1% 28.005 134,307
PVAMP 6509 a % 105 EX) % 1,558 124,732 |
PACY 6,506 T 0% 3 261 [ 181 £25.358
\PCY : 8.500 F7] 0% [ . 209% 712 a3
I§Cu 6,598 1 0% 4 25! 98% 28 :Efﬂi'

* Resutts for PGAE and SCE1 include Schedules submitted by other entities through PG&E
and SCE as their Schedule Coordinator, respectively. The ISO does not have data to clearty
identify which Schedules/Meter Data correspond to Market Participants other then PG&E and

SCE.

Similarty, results for the PX (PXC1) were disaggregated by the utility distribution system in

which Load IDs were located (PG&E, SCE or SDGE). Therefore, these results include
Schedules/metering data for these utilities as well as other entities.

CAISO/DMA/ewh i1 6/18/2003
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Table 2. Overscheduling of Load (Refund Period)

! Average Avernge MW . AversgaLosd  Sumol MW | Totsl Estmated
- Towl Number of Matered Load Overscheduled Dewvaton %  Overscheduled  Unwatr. Energy
INumber of| Howswhere PctHours | wnenOwer  whenOver 1 whenOwer  whenOver ' Payment when
lio Hours | Over Thresnoid Over Thesnoidi  Threshod  Thrasnod  Thvesnod  Trvesnodd _ Over Theasnoid
=P 6240 1.692 2% 880 a8 52% 770450 5117198791 |
[PwRX 2.509: 1,379 49% 169 455 289% 628.04% $90.330.475
EM 213y 1,585 ™% 256 400.403 $52.640.088
1621 1410 7% 257 383,000 $50.162,622 |
SETC 4 481 1.384 X% 250 340,855 49,188 574
JAPX A 6.240. 1,586 20%: 148 207 140% 329,078 $42.937.678
HFET 857 [ 100% 228 193.667 $27 852 560
|PGAB / PGAE * 4.058: 839 21%; 1.352 299 — % 250,731 $18.031.412
[ECH1 6.240! 1,004 18% 46 [T} 191% 88.131: 12.488.729
XC5 0 80 100% | 1128 — 89.999 j12.267 BS?
& 6.2401 ] 4% 33 i) Tt% 70.010 $5.049.045
PGAE 2,185 177 ™) 1990 2t 8% 37.286 $7.622.510
A 8.2401 752 2% M &4 8% 48.0221 37416476
%1 1SDGE * 2.881 203 % 1,443 39 15% 52507 $5. 145 092
. 8240 452 ™% 0 87| B4BSE2S% 39.978! $4.794 861
6240 1,195 0% 175 39 2% 48,1721 3.143.020 |
5017 226 5% 458 95 Z1% 21.491! 3.078.979
3828 153 % 7.785 1.341: 1T 205.195 2,668,302
6240 5] [ 59 3% 34481 2.1
48 48 100% 150 7.200! 1.705.367
__G24 2684 4% 151 40! 28% 10,481! 1,857.619
§.240 128 % 117 <) 8% 41641 $904,080
3359 36 % 1,588 Zi0: 17% 9.729 SETO,814 |
6240 54 1% 126 A4 5% 2373 $373.685
4474 9 0% 8,743 829 14% 8,358. $358.550
123 25 1% 26 91 8% 2267 5324679
240 TS % [ o) 35% 2237 280.344
240 49 1% 0 30, 2% 1401 101,648
5240 77 % 113 37Tt 33% 2879 153,804
5011 88 1% 420 2,878 128.038
5,856 21 % 13 27 213% Ya7! 3111.231
oM 1 % &7 52 109% 906 $88.712
3 F 87T% 68 135/ $0.407
| 6240 1 ms+ ] 29 00% 2 $2.079
€240 2 % ) 280 % 52 $297 |
1] L] 100% 25 25! 30
8,240 148 2% — 438 Y.0485 9% 152,743 T8876.77¢)]

* Results for PGAE and SCE1 include Schedules submitted by other entities through PG&E
and SCE as their Schedule Coordinator, respectively. The 1SO does not have data to clearly

identify which Schedules/Metar Data
SCE.

correspond to Market Participants other then PGAE and

Similarly, results for the PX (PXC1) were disaggregated by the utility distribution system in

which Load ids were located (PG&E,

SCE or SDGE). Therefore, these results include

Schedules/metering data for thess utifities as well as other entities.
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Table 3. Overscheduling of Load (January 1, 2000 - June 19, 2001)

. Aversge Aversga MW Aversge Losa  Sum of MW Totl Esbmatec
Total Number of Metered Load Overschecued. Usvaton %  Overscheduted: Umwar. Energy
* Number of | Hours whers Pect Hours when Over when Ovar ' when Ovet when Over Payment whan
D - vours | Over Thrashoid Over Thrashokd|  Tiveshok Thrashold - Threshoid Threshold Over Thrashoid
] _ 12831 8,018 4T% 797 e 4TS 2262550  $333.027.879
{PWRX 7.084 1.989 S0%| 181 325 201% 1290.048  _ $208.248.217
PETP 3.874 3438 87% 250 382960 $123.733.109
- ISCEM 5.859° 4882 00% ! 188 877418 $122.094.985
SETC 11.087 4852 42% 25 175 T08% 814 837 $106 444,209
APX1 12.8%: 5270 4% 193 169 8A% 849.960 5104136083
HFET 239 _2.293 0% 24 $12.561 §76.060.073
PGAE * B.784 1,388 16%; 1,039 215 2% 293.820 33273679
ALP .88 3.109 N 3% n 200% 250.828 $30.250.109
[ECcH1 12,8351 2430 10%/ 45 79 1T4% 192.703. $23.481.764
PGAB / PGAE * 4,085 839 1% 1,352 20 % 250.721 $16.031.412 |
) NCPA 12,742 1.836 14%) 3 80 184% 109.941 $15.915.828
CAPP 12,103 2,188 8% 1 124 12480% FIAF-1] $14.036.936
PXCS 80! [] 100%! 1,12% 89.999, $12.267.851
NES1 12839 1,228 10%: [} %0 429T8% 110318 $11.147.720|
RVSD 128301 2,857 2% 205 47. 3% 125,901 $10,642.658
ISAPY 11,8181 1.048 2y 437 90 21% 94.372! $8.391.312
E! 12.839] 1,181 ] 131 56] % 85,027, $7,867.247
PXC1/SDGE * 9.480! 25 3% 1.5%0 zo 1% 74.119' $7.458.904 |
» NEI1 11999 1.044 % 459 97! 21% 100.767! $7.278.379
ANHM 128301 1,260 0% N 7] 23% 83,860 $8.564.698
|PGES 4.0081 1 % 0 128 % 170.892' $S 47117
|PGEC " 18230 153 _4% T.785 1.3411 1% 205,195 $2.685.302
VERN 12839 208 2% 133 a5 % 9.4 $1.933.728
WESC 12.481; &2 % C [3F 15270% 48,578 1,772,323 |
PSE1 48 48 100% RED 7.200| 1,705,387
PASA 12,8391 304 %! 163 T 23% 14,600 1,539.439
p) |Pxci/sce 11.0731 44 %! 6.6 gl 15% 42,004 $1.082.724
ISCE1 * 12,839 Fx) % 3408 716 21% 188.842! 31,087
| 12891 173 % 114 ! 2% 5.722| mma,m‘
l@ 12,8391 15 1% 1] 301 76% 4.496] @g_]
SDG3 3359 * 1% 1.568 2701 1% 9,728 $670,814
LGEY 3,648 208 8% 27 104° 20% 21.698 $647.585
[COTP 11.012; 3 0% 998 2.993 7
PACY 9.72 2 0% Fil 78 % 2447 k350037 |
7 ISELY 10,353 49 0% X 30: 2% 1481} 181,648
|iEP! 9.430 173 2% 188 A 1% 5676: 149,747
|PxCy 1 PGAE * 10,896 n 0% 7.1 1.2211 1% 28,088/ 134,307
3,089 1 % a7 £2: 109% 986] 388,712 |
IPCY 12,830 2! o% 4 ELH 2917% T84 $22.788
EPPS - 3 7% 88 135 39,497
SCL1 11027 0% 4 2. 996% 25 5756
AEPS 1 1 100% 25 2. 30

1

!

* Results for PGAE and SCE1 include Schedules submitted by other entities through PGAE
and SCE as their Schedule Coordinator, respectively. The 1ISO does not have data to clearly
identify which Schedules/Meter Data commespond to Market Participants other then PG&E and

SCE.

Similarly, results for the PX (PXC1) were disaggragated by the utifity distribution system in

which Load ids were located (PG&E, SCE or SDGE). Therefore, these results include
Schedules/metering data for these utilities as well as other entities

CAISO/DMA/ewh
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Company Names (for Tables 1 through 3)
NAME

‘AEPS
ANHM
APS1
APX1
APX3
APX4
AZUA
BAN1
CALP
CAPP
COWR
CERS
coTs
COTP
COTP /COTB
cPsC
CRLP
DET™M
ECH1
EPMI
EPPS
ESRC
HFET
iEPI
PC1
LGE1
NCPA
NEI1

PXC3/PCG1/PCGB
PXC5

RVSD

SCE1

SCEM

sCL

s0G3

CAISO/DMA/ewh

mewpwwcmm

Calorrua Polar Powst Brokers LLC
Caifornia Department of Water Resources
Califorrus Department of Water Res.
CA-OR Transmson Project

CA-OR Transmiswon Project

CA-OR Transmission Project
Conswiaton Power Source Inc.

Corel Power, LLC

Duke Enargy Trading and Marketing. L.L.C.
Dynegy Power Markating, inc.

ENRON Power Markebng Inc

E! Paso Fower Services Company

Edison Source

HAFSLUND ENERGY TRADING LLC.

British Columbia Power Exchangs

PX (Pacific Gas & Eleciric Company Region)
PX (Southem Calitornia Edison Ragion)
PX (Sen Diego Gas & Electric Region)
Caitfornia Power Exchange 3 - PGAE
Pacific Gas ancd Electric Company
Caifornia Power Exchange 5

City of Riverside

Southern Califomia Edison Compeny
Mirant

Seattie City Light

San Disgo Gas & Electric, Marchant
San Diego Gas and Electric, Merchant
San Diego Ges and Elmctric Company
Stresgic Energy, LLC

Sempra Energy Trating Corporation
Salit River Project

City of Vemon

VIASYN, INC

Westem Area Power Adrwnistrabon
Wiliams Energy Markebng and Trading
Wastem Area Powsr Adren -Recding

14
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- il. Circular Schedules (* h Sta

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 reguiatory 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 eamed by import/export
Schedutes 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."

AP

b

Methodology

The "Death Star” scenario described in the Enron memos is an exampie of what
the 1SO refers to as a “circular” Schedule, or a series of Energy Schedules that appear
as import and export Schedules through the ISO control area, but actually include
additional Schedule(s) outside the 1SO 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 {eaming
Congestion revenues by creating a counterfiow), with the “return” portion of the
Schedule being outside the 1SO control area.'

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 intemal

= 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 MW
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 more SC's (e.g. a 50 MW import
Scheduie 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”

" aAddendum o October 4, 2002 Report on Analysis of Trading and Scheduling Stratsgies Described in
Enron Memos: Revisad Rasults for Analysis of Potential Circular Schedules (*Death Star” Scheduling
Strategy) January 17, 2003,

" |n addition, circular Schedules may be created by “looping® Energy back through the ISO control ares
under a diffsrent SC. However, this particular strategy would typicafly only be profitable if the Energy

- schedule in the congested direction is scheduled by an SC with Existing Transmission Rights ("ETR's), 8o
that no Congestion charges are incurred for this “return” portion of the circular Scheduie.

CAISO/DMA/ewh 15 6/18/2003
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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 1SO,
be circular Schedules such as those described under the “Death Star” strategy. This
analysis identifies potential circular Schedules based on two basic characteristics 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 counterflows created over one or
more paths. Thus, while all combinations of import/export Schedules that eam
Congestion revenues by creating a counterflow are clearty not circular Schedules, these
key characteristics may be used to identify exportimport 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 empioyed 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 mutltiple pairings are generated by the algorithm, the pair with the
highest net gain from Congestion counter-fiow payments less any Congestion charges
is selected to be included in the final tabulation. This selection is made on retumns only
and is done specffically to avoid double counting when tabulating the extent to which
this strategy was employed and the potential gains that resutt. 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 scheduies that may have
been executed in the manner of the “"Death Star” strategy.

Provided below is a more detailed description of this analysis:

1. 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 finat Day-Ahead
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 (MW), 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 earn 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 COIl and a 25 MW export from SP15 on Palo Verde (with no ETC's on
either leg of the pair), Congestion charges/payments would be calculated fora 25
MW flow in the north-to-south direction on COI, Path 15, Path 26 and Palo Verde.
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3. For each pair of import/export Schedules, the total net Congestion 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 circular schedules submitted in order to eam Congestion revenues.

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

' 5. Finally, pairs of impart/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 Congastion Congestion
Management system.

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

o Company Pre~refund Period Refund Period Total
EESI Enron Energy Sernces. Inc. $1.783.157 $arn.azs $2.162.485
CRLP Corsl Power LLC $337.982 $1.213,017 $1,550.000
SETC Sempra Enargy Tragng Corporation $348,020 $900.377 $1.248,397
= APX Automatad Power Exchangs, inc $0 $726.00% $726.099
SCEM Southem Company Energy Marketing, LP. $95.4189 $9.650 $105,089
DETM Duke Energy Traging and Marketing, LLC. $10,600 $85.281 $95.901
IPC idaho Power Company $1.980 $81.393 $83.373
AQPC Aquita Power Corporation $75.975 0 $75.875
WESC Wiliams Energy Services Corporsbon $4.972 $35,115 $40,087
BCHA British Columina Powar Exchange Corporsbon $1.882 $29.574 $31.456
» MID Modesto imgation District $10.059 $4.245 $14.304
SCEC Southemn Cakfomnia Edason Company $10.200 $1.380 $11,580
PGE Portiand General Electric $5.750 $0 $5.750
CPCO Caipsna Corporation $0 $4.378 $4.37¢
PSE Puget Sound Energy 30 $2.982 $2.582
APS Arizona Public Servicea Company $1.174 $0 $1.174
HFET HIhlﬂdEnﬂuyTudﬂgJ&C $425 $0 $425
= $2,687.993 $3AT2NT $6,180,512

Note: includes all import/export combinations by the same SC (matched by MW amount)
that eamed net Congestion revenues from counterfiows on interties and internal ISO paths.
The 1SO does not have sufficient information 1o determine if these Schedules represent

. amwphysimlsourcesandsimsﬂmtmiﬁgatedcongestion.orarethetypeof‘drc:.dar‘
Schedubwﬂmmmwsicalswrceandsmmﬁﬂwoeamswsmmdescﬁbedmﬂn
Enron memos.
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1. Anclilary Services Buyback {*Get Sho
The Enron memo describes two distinct gaming “strategies” in the A/S markets:

1. Taking advantage of systematic difterences in the Day-Ahead and Hour-Ahead
Market prices for A/S by selling A/S in the Day-Ahead Market and buying them
back, when possible, at a lower price in the Hour-Ahead Market.

2. Selling A/S in the Day-Ahead Market from imports for which resources are not
actually available (with the intent to “buy back” these A/S in the HourAhead
Market at a lower price).

L)

Methodology

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-Ahead Market prices for
each MW sold back by each SC in the Hour-Ahead Market. Any losses from the
sellback of A/S capacity at prices that were higher than Day-Ahead prices were included

¢ in the analysis to reflect the fact that the “sellback” strategy was not always successful.
Howaver, this analysis shows that gains from sellback of A/S far outweigh any losses,
suggesting that SCs employing this trading strategy were highly successful at
anticipating when the Hour-Ahead Market prices would be lower than the Day-Ahead
Market prices.?®

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 A/S. As noted in the October 4,
2002 Report, the I1SO does not have information that could be used to determine the
extent to which A/S 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.

“w

”AseomparodwprovbmdnftlofmrcpofLﬂu‘GolShoﬂy’ﬂgtmhﬂisnpoﬂreﬂodaddiﬁonal
mwmnmmmmwmm(a 1% of DA procurement) and buy-back
macﬂomﬂutmayhavobnnumodbyu\olsommpaaotocmnguhmgmmmcnyor

. adomthnmubnmnmumaNSMmhmpuchuodﬁmmmmmmw
ares. IthMm.MMMbyhlSOMHbepmnta,wmamopomm\vould
apply to all schedules affected on a branch group. To capture these two circumstances, records were
omitted if (1a) all DANSschoduluonlhatbnndlgmupmcumnodhtheHAmllketmd(1b)m
mmmlhanoneDANSsdndmoonmumndigrmp-or-(z)ﬂmmwemmipbbuy-bmq\m
mommmmmmowdmwmmmummn For the entire
peﬁodhunJm«y\.2000.mrouthum21.2001.hnmsmmmusmmm:cﬂommwm
a decreass in transactions from 14,275 to 8,421 and a decrease in potential net gains from $47.2 mifion
to $27.8 million,
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Table 5: Sellback of Anclllary Services

» Pre-refund Period (January 1-October 1, 2000)
D Name Gains Losses Net Gains
CRLP Coral Power LLC : $6.010.809 -$481.212 §5,529.597
MID Modesto imgation Distnct $4,692.758 -$75725 $4.617.034
AVEI Avista Energy Inc $4,260,564 -$55,176 $4.205.388
SETC Sempra Energy Trading Corporation $3.701.719 -$117,636 $3.584.084

- BCHA British Columbia Power Exchange Corporation $120,569 -$15076  $105.493
AZUA City of Azusa $00.789  -$218  $90.571
GCPD Grant County PUD $35550 -§7.395 $28,155
TCEP Tuscon Eiectric Power $23.679 -$1.713 $21,966
EESI Enron Energy Services Inc. $6,383 $0 $6.383
iPC {daho Power Company $2,085 $0 $2,085

. VERN City of Vernon $1,940 $0 $1.940
LDWP Los Angeles Water and Power $15,858 -$52,702 -$36.844

Table 6: Sellback of Ancillary Services
Refund Period (October 2, 2000 — June 21, 2001)

1D Nama Gains Losses Net Gains
EESI Enron Energy Services inc. $4.266.400 -$140,857 $4.125543
SETC Sempra Energy Trading Corporation $3.7426855 -$314,587 $3.428,068
py CRLP Coral Power LLC $1.479,020 -$30,815 $1,448205
PSE Puget Sound Energy $500,309 -$23,753 $476.556
BCHA British Columbia Power Exchangs Corporation $271,072 -$213,770 $57,302
AZUA City of Azusa $42.800 $0 $42.800
MID Modesto Irrigation District $21.714 $0 $21.714
TCEP Tuscon Electric Power $16,714 -$110 $18,805
. AVE! Avista Energy Inc $20,049 -$4.458 $15,591
’ GLEN City of Glendale $12,188 $0 $12.188
IPC jdaho Power Company $11,5684 $0 $11.564
LDWP Los Angeles Water and Power $12,984 -$4 661 $8,304
VERN City of Vemon $7.268 $0 $7.268
PSNM Public Service Company of New Maxico $869 50 $869
PASA City of Pasadena $29 $0 $28
‘ APX Automated Power Exchange Inc $14 $0 $14
BPA Bonnevile Power Administration $707 -$1,360 -$654
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Table 7: Sellback of Ancillary Services
o (January 1, 2000 - June 21, 2001)

[fo] Name Gains Lossas Net Gains
SETC Sempra Energy Trading Comporation $7.444,374 3432222 $7.012.152
CRLP Coral Power LLC $7.489,829 -§512,027 $6.977.802
MID Modesto irmigation District $4.714472 875,725 $4.638,747
- AVE| Avista Enargy Inc $4.280.613 -$59.634 $4,220.979
EESI Enron Energy Services inc. $4.272,783 -$140,857 $4,131.926
PSE Puget Sound Energy $500,309 -$23,753 $476.556
BCHA British Columbia Power Exchange Corporation $391,641 -5228.846 $162.795
AZUA City of Azusa $133,589 -$218  $133.aN
TCEP Tuscon Electric Power $40,393 -$1.823 $38.571
o GCPD Grant County PUD $35550 -$7.385 $28.155
IPC idaho Power Company $13.648 $0 $13.648
GLEN City of Glendale $12,188 $0 $12,188
VERN City of Vermnon $9.208 £0 $5.208
PSNM Public Service Company of New Mexico $869 $0 $869
PASA City of Pasadena $29 $0 528
APX Automated Power Exchange Inc $14 $0 $14
BPA Bonneville Power Administration $707 -$1,360 -$654
LDWP Los Angsies Water and Power $28.822 -3$57.3&2 -$28.540
Table B: Net Gains From Sellback of Ancillary Services
(January 1, 2000 — June 21, 2001)
[ +] Name Pre-refund Perlod  Refund Period Total
SETC Sampra Energy Trading Corporation $3.428,088 $3.584,084 §7.012,152
CRLP Coral Powsr LLC $1.448,205 $5.529,597 $6.977.802
MID Modesto irigation District $21.714 $4,617.034 $4,6838,747
AVEI Avista Energy Inc $15.59 $4,205,388 $4.220.979
o EESI Enron Energy Servicss Inc. $4,126.543 $6.383 $4,131.926
PSE Puget Sound Energy $476.556 $0  3478,558
BCHA British Columbia Power Exchange Corporation $57.302 $105493 $182,795
AZUA City of Azusa $42,800 $90.571 $133,37M
TCEP Tuscon Electric Power $18,603 $21986 338,571
GCPD Grant County PUD $0 $28,155 3528155
IPC Idaho Power Company $11.564 $2,085 $13.648
4 GLEN City of Glendale $12.188 O $12188
VERN City of Vernon $7.268 $1.540  $9,208
PSNM Pubiic Servics Company of New Mexico $889 )] $868
PASA Clty of Pesadena $28 $0 $28
APX Automatad Power Exchange Inc $14 $0 $14
BPA Bomevile Power Administration -$654 $0 -$654
LDWP Los Angeles Water and Power $8,304 -$36,844 -$20.540
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Scheduli f Co ows on Qut-of-Service Lines ("Whee!-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-fiow Schedule that will
need to be cut by ISO in real time. This practice was apparently referred to as ‘wheel-
out' by Enron traders.

L]

The !SO's Day-Ahead and Hour-Ahead Congestion Management program ("“CONG")
does not currently allow the 1SO to reject or cancel Schedules across a tie point that has
been de-rated to zero transmission capacity. Instead, when a ie point is de-rated to
zero capacity, the ISO sets the available capacity for the tie point in the CONG software
to approximately zero.2' 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).

L1}

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-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

s changes to outagas 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 (generalty in the Hour-Ahead Market) to
relieve Congestion on the tie point. 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 reliave 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 cancaeling 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

' |n practice, the available capacity for lines that are out is set to .03 MW (rather than zero), in order to
facilitate computation by the CONG software in a more timely mannar.
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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 counterflow 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 counterflow 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 selacting those lines with net final flows of approximately zero.”
Final counterflow 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 Congastion 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:

Counterflow Payment = MWpa * CCpa + (MW - MWpa) © CCua

where :
K MW is the final scheduled MW after the Day-Ahead Congestion Market
MW is the final scheduled MW after the Hour-Ahead Congestion Market
CCoa is the Day-Ahead Congestion charge (or credit), and
CCua 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

Z This approach was necessary since the iSO system does not include a database with the historical

ratings of each tia-point for each hour that was used in the Congestion Management process. In practice,
3 nsndtedinth-pmviousfoomote.maavailableupacityforlincsmtarooutofufvioeisuno.OBM\N

(rather than zero), in order to faciitate computation by the CONG software 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 resufts:

« 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 iine
outage in order to eam 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 a summary of this revised analysis.

Table 9. Counterflow Revenuas on Out-of-Service Tie Points
January 1, 2000 - June 19, 2001

Pre-Refund
ID Nama Period Refund Period Totat
ECH1 Dynegy Power Marketing $1.876.571 $1,876,571
‘ PWRX British Columbia Power Exchange Corporation $7689,491 $789.491
SETC Sempra Energy Trading Corporation $485.895 $485.895
EPMI Enron Energy Services, Inc. $225,075 $225,075
CRLP Coral Powsr, LLC $53,938 $53,938
DETM____ Duke Energy Trading and Marketing. L.L.C. $33.558 $33,558
Total $3.464,528 $0 $3,464,528

Of the $3.465 million in Congestion revenues shown in Table 1 for the pre-refund
period, about $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 May
27-28, 2000.

3 Anachment 1 was praviously submitted to FERC in the 100-day discovery process in the Refund

CAISO/DMA/ewh 23 6/18/2003



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

Enron Power Marketing, Inc., ¢t al. Exhibit No. I Page 6 of 2
Docket No. EL03-180-000. ef al i No. ISO-4. Page 26 of 30

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 laundering™. export of

power from an SCs resource portfolio within the 1SO 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 SO Real Time Market or an out-of-market sale). We focus on this
specific definition since this can be quantified using ISO records based on the “overiap”
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 rea! 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 2;

(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 1ISO 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 zonal/regional level for each SC to account for the
physical constraints associated with moving electricity from the Southwest to the
Northwest (or vice versa) outside the Califomnia ISO control area. For example,
potential “Ricochets” from the Southwest are calculated by comparing net exports from
the 1SO's southem zone (SP15) to control areas bordering the ISQ in the Southwest o
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 northemn zone
(NP15) and NOB (the only transmission line connecting SP15 with the Northwest), to
real time imports back into the 1ISO system from the Northwest.

u Specifically, the Energy that can be shified between these forward and real time markets, or
‘laundered’, is calcutated using the following formula:

MW = Minimum{ BEEP_Import + OOM_Impor}, PX_Net_Exports + Other_Net_Exports).
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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
compieted 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 exercising 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 woukl have also
increased prices in future time periods by increasing the expectation of higher prices.
The analyses in this report clearly do not incolgorate the overall costs and profits
associated with such broader market impacts.

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

Jan 1, 2000 - Oct Oct 2, 2000 -

1D Name 1, 2000 Juns 21, 2009 Total (MW)
PSE Puget Sound Energy 140,304 148,479 288,783
PAC PacificCorp 132,383 35,537 167,930
APS Arizona Public Service Company 97.23% 12,944 110,183
BCHA British Columbia Power Exchange Corporation 40,748 58,648 99,396
EESI Envon Energy Services (nc. 25,388 23,232 48,620
SETC Sempra Energy Trading Corporstion 34,738 6,885 41,803
IPC idsho Power Comparny 0 36,681 3g5.681
BPA Bonnevills Power Administration 15,879 6.028 207
AVE! Awvista Energy inc 3.582 16,184 19,777
AQPC Agquila Power Corporstion 15,257 0 15,357
SRVP Ssiht River Project 8,648 1.858 10,508
LDWP Los Angeles Water and Power 1.975 7,882 9.857
PGE Portiand General Electric 5408 4,368 775
PSNM Public Sarvice Company of New Mexico 2427 25 2,452
WESC Wiliams Energy Services Corporation 520 1,380 1,900
GLEN City of Glendale 0 1,288 1,388
DETM Duke Energy Trading and Marksting. L.L.C. ] 1,350 1,350
SCEM Southem Company Energy Marketing, LP. 673 328 1,001

? The summary results presented in Table 10 represant only those Market Participants who showed
potential real-time imports from forward export schedules that exceeded 1,000 MW in sum across both
time periods.
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Vli. Scheduling Ene to Collect Congestion Cha “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-
fiow revenue in the Day-Ahead and/or Hour-Ahead Congestion Markets. Under current
1SO scheduling and settiement 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 eam Congestion revenues for
N 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 Monitoring and
Information Protocol Section of the 1SO Tariff and does not appear o 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 tie-line occurring after the Hour-Ahead
Congestion Managementarket 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 counterflow 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 counterflow
Schedules that eamed Congestion revenues in the Day-Ahead or Hour-Ahead Markets
where the final real time Schedule was legs than 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.

38 | iowever, when de-rates occur, the ISO would typicalty not cut a Schedule that is providing a
counterfiow on 8 tie-fine, 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-Ahead and Hour-Ahead Congestion revenues, the following two
equations were used to calculate the amount of Congestion revenues paid for
schedules that were cut in real time.

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

Counterflow Payment = (MWpa - MWgrr ) x CCpa

= If the Hour-Ahead Schedule was greater than the Day-Ahead schedule (so that the SC
may have eamed counterflow revenues in both the Day-Ahead and Hour-Ahead
markets), the following equation was used:

Counterflow Payment = (MWpa - MWgr ) x CCpa+ (MWma - MWopa } x CCha

Finally, if the Hour-Ahead Schedule was less 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 = (MWua - MWgrr ) x 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
MWhry is the final scheduled MW after the real time checkout process
CCoa is the Day-Ahead Congestion charge (or credit), and

CCua is the Hour-Ahead Congestion charge (or credit).

DMA aiso reviewed SO operating logs for indications of whether each Schedule cut
was made by the 1SO due to an outage on a tie-point or by the SC for some other

- reason. Cases where operating logs indicated that the ISO cut the Schedule were
screened from the results.

Cut Schedules eaming less than $10 in counter flow revenues or less than 1 MW were
also exciuded from the analysis.

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

Table 11 summarizes 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

10 Company pre_Refund Retund Total
MSCG Morgan Stantey Capntal Group $633.415 $633.415
SETC Sempra Energy Trading Corporation $201.671 $198,319  $399.850
CRLP Coral Power, LLC $17.356 $95.470 $112,826

- EPM! Enron Energy Services, inc. $72,070 $7.428 §79.497
PWRX British Columbia Power Exchange/Powerex $28,777 $17.495 $46.273
AEPS American Electric Power Service Corp $45.240 $45.240
DETM Duke Energy Trading and Marketing. L.L.C. $41,701 $41.701
SCEM Scuthern Company Energy Marketing, L.P. $20.273 $20.273
PSE1 Puget Sound Energy $17.044 $48 $17.092
ECH1 Dynegy Power Marketing Inc. $14,980 $14,980
PORT Portiand General Electric $1,440 $11.257 $12,698
CALP Calpine Corporation $4.376 $4,376
EPPS Ei Paso Power Services Company $4,084 $4,084
MID1 Modesto kmigation District $2,150 $2,150
IPC idaho Powsr Company $2.080 $2,060
TEMU TransAlia Energy Marketing (US) $1.801 $1.801
WESC Witliams Energy Servicas Corporation $609 $609

Total $401,337 $1.037.728 $1.439.085
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Caltfornia Indepsndent Systam Oparator Corporation
Technical Supplement to Source Deta
Provided Pursuant to the June 28, 2003 FERC Orders

bwwmmmmmwm.
Docket Nos. EL03-137-000, ot al., and EL03-180-000, et al.

July 185, 2003

v On Juna 25, 2003, the Federal Energy Reguiatory Commission (FERC") [ssued two
Ordars to Show Cause Conceming Gaming And/Or Anomasious Market Behevior in
Docket Nos. ELO3-137-000, et al., and EL03-180-000, st al. Pursuant to thosa Orders,
and the Notice of Extenalon of Time issued on July 11, 2003 in Dockat Nos. EL03-180-
000, ot ul, the California Independent System Operator Corporation (1SO") ls providing
to the identifiad Entities al of the specific transaction data for each of the Gaming
Practices discussed in the I1SO Report, inciuding an expianation of the screen that &
used to identify the transactions In quastion.

This document complies with FERC's directive and provides a guide for locating and
assambiing the source dats undertying the ISO’s analysis of Enron-style trading and
schaduling practioss 8o that Market Participanta® named in the June 25 FERC Order
can respond and perform thelr own analysis using data reflacting their tansactions.
The methodology, “screens”, and selasciad summary results of the 1SO's analysis have
been previously provided in the ISO’s report titied “Supplemental Analysis of Trading -
and Scheduling Stratagies Deacribad in Enron Memos” relsssad in June 2003 (ISO's
June Raport”). The source data and work fles associated with the [SO’s June Report
are being provided on two CDs included with this document, Attachment A to this
document provides a fsting of all source data and work fles being provided with this
documant, and identifies the specific CD and directory in which each of thess sourcs
data and work filss can be found. Aftachment B provides a listing and explanation of
each fiaki in sach of thesa files.

1 Ovarscheduling Load

A detalied. description of the methodoiogy, data and screens used in the 1SO’'s analysis
of this strategy, s provided on pages 5 through 14 of the ISO’s June Report.
Attachments 1o this supplemental document provide detalied descriptions of the data

’ contained In the source and work fles associated with the ISO's analysis of
overschaduling load.

K. Circuler Schedulas

A detailed description of the ISO's analysis of this strategy is provided on pages 15
through 17 of the I1SO’s June Report. The files “CF_Fleld Descriptions.xds® and “Death

. -—
-

1 Capltaiizad tenms that are not defined herein are used In the sense given In the master Definitions
Suppisment, Appandix A t the 180 Tarift,
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_ " StarFiekd Descriptions.xis® provide & more detalled description of the data contained In
the source and work filas sssociated with the ISO's analysis of circular schedulss.
All interchange Schedule detalls are-cdhtained in the /_intsrchange_sch tiible, including

iniia) {pre-Congestion Management)
Energy type of the Schedule, and tie point
MW values for Schedules sfter the close of the Hour-Ahead markst are contained in two
places:

. Fumwmm.umhmmm
I _ach table as mii_type “R" records. in the sbeence of an "R record,
ths Scheduls was left unchanged after the close of the Hour-Ahead Markst. if an
"R" record exists with a non-zero hely_mw vaiue, then the Schaduls was changed
after the closs of the Hour-Ahead Market to the fin_mw vaiue,

o  Starting September 1, 2000, the MW vaiues for all Schedules after the close of the
Hour-Ahsad Market are contained In the CAL_ISO_4_HAM_Sch tables. In the
absence of a record in the HAM_Sch tables corresponding to a non-zero final
Hour-Ahead Schadule, the Schedule 's deemed o have been cut after the Hour-

. Ahead Market.

For identification of Schedules using Existing Contracts ('ETCa") information is
contained In the Source_aink_inferchg table. The hrly_mw vaiue In the '
Source_sink_inferchg_efc table contains the total amount of the ETC resarvation for the

Interchange Scheduise can be linked 1o the ISO internal zone, extemal zone, branch
group, and geographical region by the Bg_tp_zn_cz_region table,

mmmmthmmmmam
final flow vaiue indicating schedided fiows in the import direction and a negative vaiue
scheduled flows in the axport direction. NohMiorPﬂ!ﬂSmdMZﬁ,

indicating
the import direction is from south t© north.
i Ancillary Sarvice Buy-back

A detalied description of the ISO’s analysis of this strategy Is provided on page18 of the
ISO's June Repart. Tha fles *A’S Buy-back Fleld Descriptions xis® and "Buy-back Flald
Deacriptions xis” a more detatied deacription of the data containad in the source
and work flles associated with the 1SO’s anslysis of this practice.

Al pairs of Day-AhsadHour-Ahead Schedules where a buy-back occurred are provided
in the table as_price_quantlly. This table contains final Day-Ahead and Hour-Ahead
quantities of Anclilary Services procured as well as the Markst Clearing Price. All data
needed to caloulats gains from the buy-back practice are provided In this table.

OMA Report 071503 2
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Mmhdhwmdhlsoommm”mmmdbﬂhrom
;‘-lbnckhmm :-

1) nﬂwmmm-mmmmuuudhm
MMW(NMWMMWWNSMMM
humd\m),ﬂanﬂmammmmmdmmm
wero scresned from the analysis. This screen was designed K fiter out cases in
MWmemmmmdmbMonmm

i of A'S Imposed by the 1SO,

2) HMmWMmhmme&hmwnd
ammwmnmmnmmmmmsmmmm
mm.mwwududmmmmmmmm
were screenad from the analysis. This screen was designed 10 filter out cases In
mmsawummmmmmmudmmehm

of A’S iImposed by the I1SO.

3) ﬂnmdmmmmwmmmuussmmduw

m1%dhmwwmmmmm.
not the entire A/S portiollo of the Scheduling Coordinator ("SC°)), then the
Schedules with this seli-back were screened from the analysia. This scresan was
waMmMMhWWMMMW
in Hour-Ahead Markst data for ssveral reasons, such as rounding by the market

software.

‘ Provided beiow is a summary of addiional Information neaded 1 replicats these
scresns.

o The table cal_iso_4 imp_sch2, found in the Source Data folder to the MW
ali A’S Schedules across the ties. This

Laundering/Ricochet strategy
table can be usad In the csiculation of fiters (1) and (2) described above. -

. mmm_b_mumubmmammmm
bmmwlehm(uhahb_pohtﬂddblnkhbbl):

. . mmmwmhmmmmmmm(amw
’ above. ,

Nots that ¥ the table w_m_f_umh1mmym5md.ﬂn
MW and bid price vaiues for Non-spinning Reserve in that table are incorrect and must
mmmmmmmmu_m_4_m_mzm
cal_iso_4_imp_sch2 tables, also from the 100-day discovery proceeding.

V. Wheel Out

Adﬂoddmbﬁmdﬁnmlmdﬂ\thmmpmﬁ
mngdum'-mmput

DMA Raport 074503 3
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Caloulations for the "Whee! Out’ strategy usad the same source data as the clrcular
wmm.mmmpabmmhnmmofh
‘o Wsummmmudmmm Thus, fleld
. mdmummummmmoa
: mmmdhmmmmmmmmm

with the 1SO’s snalysis of the "Wheel Out” strategy.

s cmamwmmsamummhmm
fashion as with circular scheduling. A prefiminary screen (o determine whether a tis-
pdﬂwﬂuﬁdbmhddh“mamdwmmmdm
MW vaiues of all intsrchange Schedules on sach tis point. Resuits of the zero-rated
mmmwhmw_w_amm i the
mdmmmsdmnmmummm-o.osmom.m
the tia was further checked In the Scheduling and Logging for ISO Caitfornia ("SLIC")
mbWIuﬂ-mhb&mdm«uMauw\odulm
fimiation. Results of that check are contained within the working file
WheelOul_FERCWorksheet.xs.

FlekiDescriptions.xis and fleld descriptions provided under the
mmilo Mmmm-mmmdmmm
In the source and work fiies.

V. Ricochet/Megawatt Laundering -

Amdmumuulso'sn&uaummbm.dmpagum
through 23 of the ISO's June Report? As noted In previous ISO reports, the 1SO
WNWWM'NWMumma
variety of scheduling and trading practices. The 180's June Report included summary
b’mnwmfsomm;udm mmmmm&u o
noted in s
memmmmmwwmmm

: Results provided with this dooumant reflect the following changes in the methodoiogy described
In the I30's June Report. (1)WMMM¢“MWMM
mmwu‘wb-wwunmmm,umhuuum
wwmummwumw_m Thia refinvament
was made 1o enetxe that results Inckaded polential “ricochet” snd “MW faundering” that invoived transfers

© baing ;
imporis mede enthias through the Caifonia Power Exchange Corporalion (PX") 86 an 8C,
megmmm-mmmww (r)]
mmmmuuwmmmmumm@&m
MWH) were screaned out of the analyels.

’ For axsmpils, the 190's analysis would not genarally cxpire cates In which one entty exporied
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o Data and work fies being provided with this document include source data, work
- fies and summary resulis that may be used to assass a variety of differsnt
scheduling/trading praciices in the general category of “ticochet scheduies and
"megawatt isundering’. Figures 1 through 3 summarize results of three such
scheduling/trading practices within the 1SO's understanding of the genaral category
of “ricochet schedules” and “regawatt isundering”. Figure 1 shows-summary
= MGNMMMDMMWMISO
-  Controlled Grid and real time imports basad on the besic methodology described in

the 1SO June Report.

° mzmmummmwbmmm
mmmwmmwmmcoommwcms.

e Figure shows summary results of poteniial overiap between Day-AheadHour-
| Mixpuhﬂunhlsomemmmmandmw
dehlSOﬂMhmthMmp’Mm

in effect untl December 2000.

4y

WMWWMWMW.MNMbMﬂ
10 track back t0 the entity seling the snergy Byough CERS. '
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Tabie 1. Polential Real Time Energy knports Exported in Day-Ahead/Hour-Ahsad Schedules (MW) Sxo
(Excludes OOM imports through CERS) 8 58

oo
. = =0
5
Oct 2, 2008 - Jun =
) Company Nurse Jan-Apr2000  May-Oct 1, 2000 21,2001 Total 8
BCHA  British Columbia Power Exchange Corporation 0 140,543 141,118 267,050 S
PSE Pugst Sound Energy 0 130,198 138,004 275,082 o
PAC 0 208,101 2004 238,706 T
APS Artzone Pubiic Service Company 0 97,078 14344 . 111,222 2
(] idsho Power Company 0 51,507 om0 - o1,578 <
EESI Eswon Energy Servicss, inc. 1 35,000 4009 40,064 :u
PGE Portiand General Bleciric 0 16,206 14,152 20437 8
SETC  Sempre Enwrgy Trading Corporstion ] 21,781 3923 26,700 e
AVEl Aviste Energy Ino 0 11,082 14,041 26,124 5
BPA Bornwvile Power Adwinisiration 0 15879 6528 22,707 a
WEBC  Wilisne Energy Services Corporeiion 50 1.241 121,080 22 361 g
AQPC  Aquila Power Corporslion 2,108 18,004 0 18,109 m
LDOWP  Los Angeleas Waler and Power 0 3,000 8,071 11,140 o
BRVP  Ssit River Project 0 LY 1,868 10,808 o
PBNM  Public Service Company of New Maxico (] 6,504 ez28 R E-3 §
9]
' =)
S
2
N
m g
g5 .
_g" =
- o
— [v]
g =
.‘I“ m
v 5
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rwzmmmmmamhwmum' (W)

MWMMGEM)

’ Oct 2, 2008 - Jun
] Company Nmwe Jan - Apr 2000 Mey - Oct 1, 2000 21, 2009
ﬁ.:leﬂ mmmmm 0 140,543 414 811
PAC  PacicComp ey 0 139,198 138,854
WEBC 0 208,101 33,100
Wilams Energy Services Corporation 50 1241 194,19
A':? Adzonm Public Service Compeny 0 7018 34,001
idaho Power 0 51,507 40,010
EESI Envon Energy Servioes, . 1 36,900 4,003
SETC Sempra Energy Trading Corporslion 88 21,781 16.260
:\!‘E Avista Energy inc 0 11,082 18317
i Porfland General Bleoiiic 0 15,288 11,152
Bonnevile Power Adminisiralion 0 15,879 8528
AQPC Aquiia Powsr Corparation 2,108 16,084 o
LDWP  Los Angules Water and Power 0 3,000 8,303
SRVP Selt River Project 0 8,648 1.058
PENM  Public Service Company of New Masico 0 6,504
8CEM  Southern Comparry Energy Marksting, L.P. 0 1,378 4,082
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As indicaiad In the I1SO’s June Raport, the itwo key sources of dsia used in the ISO's
analysis of the Megawatt Laimdering/Ricochet strategy are net sxports from the [SO
.« Confrol Area and reak-time imports into the ISO Control Area. Provided below la &
) mwmamumammmwmmm
unhtﬂhdbnplabﬂutso'luiylh:

o Net Exports from the iSO Control Ares: The px_trans table can be used to
conetruct the Day-Ahead imports to and exports from the 1SO Control Area through
the PX Day-Ahaad Market. The table px_mst_aff aliows mapping of PX affliate
(D's to ISO affiiate [D's. Use records whare the resource_type flaid is equal o
"Export and ‘Import. For net exports from the ISO Control Area not through the
PX, use the fields |_ha_mw and e_ha_mw trom the ce{_iso_4_imp_ach2 table.

The tables ms_bg_fo_region and bg fo_tp can be used to identtfy the location of
the import or axport.

e Reaktime imports into the SO Control Area - BEEP: Raal-ime Energy imports
through tha ISO Real-Time Markat are taken from the bp_se, bp_sp, bp_ns, and
bp_rp fleids from the cal_iso_4_imp_sch2 table. The ISO affiiate identification can
be recoversd from records in this table that show Energy procured from the PX by

the PX affiiats identification from the intarchg_id field and converting it to
an 1SO affiiate identification using the px_mst_aff table.

s Rsaktime imports info the ISO Control Area - COM: Imports through OOM
purchases made by the {SO are taken from the iso_oom table. imports through
OOM purchases made by CERS are taken from the cers_com_dsta tabls. The

ki field from the /so_oom snd cers_oom_date tables and the
sc_id_mat_afr table wil aid in identifying the IS0 master affliiate identification for
records in these tables where that identification Is not aiready complete.

Additiona! tabias with source data are included to provide prices and other portfolio
Information that may be relevant in determining whether the Megawatt
Laundering/Ricochet strategy was smployed.

The filas "MW Flekd *, “MWL_Flald Descriptiona xis®, and
B e e s
source and work files. '

V. Cut Counterfiow

A dotated description of the [80's analysis of this strategy s provided on pages 26
through 28 of the 1SO's June Report.

As with analysis of the Wheel Out stratagy, caiculations for the Cut Counterfiow
Schedules strategy used the same data ss the Crcular Schadules stratagy.
Particular emphasis wes piaced on the Schedule changes after the close of the Hour-
Ahead Market. Schedules that wers determined to have been reduced after the close

DMA Report 071503 9
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of the Hour-Ahsad Markat and were originally scheduled In a direclion ageinet

-Congestion , countarfiow) were subsequently screened throuph the 180's SUIC
mn%ﬁMNMMNMme

) © the SC cut the Schedule due 1o procurement difficuities, of the Schedule was reduced
for other reasons.

The cut countarfiow Schedules and results from the SLIC screen are kept in the
CulCounterfiows FERCworksheetxds worksheet. The file entitied

“CutSchadules FiskiDescriptions.ds® and flaid descriptions provided under the Circular
Schedules stratagy provide a more detalied description of the data contained in the

source and work fles. - )

DMA Raport 071503 10



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

Enron Power Marketing, Inc.. et ul.
Docket No. EL03-180-000. ef af Exhibit No. ISO-7, Page 11 of 91

Technical Supplemsnt - Attachment A
Directory of Source Data and Working Flles Provided sn Disk 1 and Disk 2



DISK 1

Pirectoxy of Disk 1\Amcillary Sexvice Buy-beck - Get Shoriy\Source Data

»M_to _Tv.csv pranch droup - Tie Foint Mapp Table
{ses also AB Buy-back Data and Tables.xls) .txt Place-holder snd note io9
Puy-back Field Descriptions.xls 7ield Dascription Tables
AS_Price_Quantity.csv Ancillary Service Price/Quantity Table

pixeatory of Disk 1\Ascillsry Pexvice Buy-beck - Get Shozty\Wozk Files

AS Buy-back Data and Tables.xls _.rx.:.::}ll and supporting work file data
AB Buy-back Fisld Descriptions.xls rield ptions for work file

Direcotszy of Disk 1\Cireular Schedules - Death Star\Souroe Data

Bzanch Group - Region - Zone Ma Tabl
mmp-nommmm? le *

PG _TP _EN C3 REUION.Cev pranch Group-Tia Point-Region-Zonae Table

cal 180 §_win_Sch_o0Q3.=ip Real-time schedule Data, 2000 Q3 after 9/1/00

CAL _I90 ¢_HAM Bch 0004.:ip Real-time schedule Data, 2000 O¢

CAL_I80 4_NAN Sch 0101.=zip Real-time schadule Dats, 2001 Q1

CAL IS0 ¢_BAM Sch_01Q2.sip Real-time schedule Data, 2001 Q2

Circular Scheduls Pield Descriptions.xls rield Description Tables

coNg_pRC,.sip Congsstion Prices

ConTEACTS IR DAAGES BTC.=i Existing Rights Encusbrances Branch Group
1_twrencuiwal scs 250001 .sip Day- . Bour-Ahsad, and Real-tims schedules 0001
I_INTERCHANGE SCH_200003.s=ip Day-Ahsad, Bour-Abead, and Resl-time echedulss 00Q2
I_INTERCHANGE SCN_2000Q3.=ip Day-Abhead, Hour-Aheed, and Real-tims schedules 0003
1I_INTERCHANGE SCH_200004.xip Day-Ahsad and Hour-Ahesd schedules 2000 Q4
I_INTERCHANGE SCE_2001Q1.sip Day-Ahsad and Hour-Abesd schedules 2001 Q3
I_INTRRCHANGE SCE_200102.xip Day-Abssd and Hour-Absad schedules 2001 Q2

s _1D )T .Cav [ ing Coordinator-Rolding Affiliate Mapping
sotincE INTERCHG_BTC.zip Rxisting Rights Intexchangs Bcheduling

OODMAIDM. 1 ol 14, 2000

Moy UOIUY
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Dixectory of Disk 1\Ciroular Subedules - Desth Stax\Work Files =

Death Bter Period Gains 8C.xls Daath Star Gains by period, 8C %

Counterflow Gains 00-01.xls Counterflov Congestion revenuss ,

pesth BStar Field Desoriptiocs.xls . Death Star Data Pisld Descriptions a

Death Star Data.xls Suspected Circular Counterflow schedules a

Cr _risld Descriptions.xls Counterflow Gains rield Descriptiocos =

Counterflow_Gains_ summary.xls Counterflow Geins Summary

Direatory of Disk 1\CutCousntsrflows\Sourgas Dats

S8se Circular Bchadules for Source Datas.txt

Direotosy of Disk 1\CutCounterflows\Work Files

Cutfichedulas_rieldDescriptions.xls Cut countexflows (FERC Workehest) rield Description

Counterflow Hon-firm Gaine Enron.xls Enron Non-firm gains

CutCounterflows FERCworkshast.xls Cut Counterflow schedules

Cut_Schedules_fina allecsl.xls Cut Counterflow schedules (intermsdiste worksheet)

Dixectory of Disk 1\MN Laumdering - Ricochket\Sowrde Data

2G_TO TP.Xx18 Branch Group - Tie Point Mapping Table

seil? STACK IMP.®ip Twport bids from BERP stack

CAL_TpO_4_Oen_Bch2_0001.=ip Genaration Schedules 2000 01

CAL IS0 & _Gen Schi 00Q2.sip Genezation Schedules 2000 Q2

CAL IS0 4_Gen Schi 00Q3.sip Genaxation Bchedulss 2000 Q) g

CAL_IBO_4_Gen_Sch2” 0004.=4p Genaration Schedules 3000 Q¢ &

CAL_180_4 Gen Scha 01Q1.szip Generation Schedulss 2001 Q1 =

CAL_180_4_Gen Schia” 01Q2.=ip Genexation Schedules 2001 Q2 Z

CAL_180_¢_Iup_Sch2” 00Q1.sip Interchange Schadules 2000 Q1 o

CAL_190_4_lwp Schl 0003.sip Interchange Schedules 2000 Q2 N

CAL”I8O_4_1wp_Scha”00Q3.sip Interchange Schedules 2000 Q3 @

CAL_IPO_4_Imp Scb2 0004.=ip Interchange Schadules 2000 O4 @

CAL_ISO _4_Imp Sch2 0101.=xip Interchange Bchadules 2001 Q1 ~

CAL ISCO_4 Imp Schi 0102.xip Interchange Schedules 2001 Q2 o

CAL_1p0_stre_Twrsnl 1wTemcEc_ocoQi.=ip Inter-sC tradss 2000 Q1 3

CAL_190_SUPP_INTRNL INTERCEG 00Q3.sip Inter-8C trades 2000 Q2 b

CAL_I80_SUPP_LNTRNL,_INTERCBG_00Q3.sip Inter-SC trades 2000 Q3 —_

CAL_ISC_SUPP_INTRRL INTERCNG_00Q4.s1ip Inter-gC trades 2000 Q4 before 11/18/2000 pg

CAL_180_SUPP_ _BC_TRADRS 0004 .34p Inter-8C trades 3000 Q4 after 11/18/3000 2

0
OCDMATOMs 2 Jol 14, 2009

:#39)00Q UT ¥00Z/9T/T0 D3SO 0WdI Aq PAATI09Y ZOT0-0ZT0V00Z JO I(d PIIPIDUSD-DYII TeToTIIOUN

000-08T-£013



,_I80_SUPP_INTER_BC_TRADES_01Ql1.zip

gUPP _INTER 8SC TRADES 010Q32.xi
DATA.sip =~ -9103.21p

g
88

B2
g8

,
g &
|
3
;
&

58
5
n
[*Y
L - |

i1

ol ol
88
1
Ig NN

_50_TO REGION.x1s
Laundaring Field Dascriptions.xle

Laundexr Data (10 Jul 2003) .xls
ML_Yield Descriptions.xls

Potantial Capacity Laundered {Rev 10 July 2001}.xls

Directory of Disk 1\Wheel Out\Source Data
Ssa Circular Schedules for Source Data.txt

Directory of Disk 1\Whesl Out\Work Files

wheslOut_FlaldDescriptions.xls
Seroratedpaths 00_02.xls
Seroratedpaths_detm.xls
WheslOut_FERCWorksheet.xls

Inter-8C trades 2001 Q1

Inter-8C trades 2001 Q2

Data for CExs OOM chases

rield description for soms tables
Ganerating unit informstion

Data for 180 OOM purchases

I20 incremantal prices (up to 01-Sep-2000)
180 incremsntal prioas (01-Sep-2000 fwd)
Prios cape

Impoxt location inforwstiom

Maps branch group to regiom

rield desacription for some tables

FX day-shsad constrainsd market prioa
Mapa FX affiliate to 160 affiliats

PX day-ahead transactions

X day-shead uncoostrained markst pxice
Maps 180 @C ID to master affiliste

Data used in tables
7ield descriptions for Launder Data tasble
Summary tables for Negswatt Laundaring

Waoel Out (FERC Worksheet) Pield Descriptions

Zsro rated paths, 2000-2002
DET™ » es on 5/28/2000
Wheel Out {FERC Wozkshaet)

2ol 14, 2009
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A

DISK 2

Directory of Disk 2\Load Overscheduling - Pat Boy\Scurce Data

bg__cs_m_mlon.:l-n
tp os_sons_region.xls
%_nﬁt_'[n!n_foql .xip
exp _mkt_ info 00qa.=zip
axp_wkt info DOq3.sip
genaration_ech_ooql.sip
genaration sch_00g2.szip
gensration ach 00q3.=zip
gunsration sch 00gé.xip
generation_sch_01ql.=ip
P aterchage. Sch 26qt a4
- 0ooql.s
i_intexchange_sch_00q3. :1:
i_intexchange_sch 00q3.sip
i_interchange sch 00qé.zip
i_interchange sch 0igl.sip
{ _o_.lgtu _lﬁ_._ 01:1:.319
axoluaion t.xle
load id_zone.xIs
Load Overschednling rield Dascriptions.xls
load _ech 0Uql.xip
load_sch 00qa.sip
load_sch_00q3.sip
load_sch_00qs.sip

|

s6_messurements_00q1.xip
ss_measurements_00q3.zip
ss_wesgurssents 00q3.sip

ss_lO0min messurements_C0q3.zip
os_10min measuremsnts_00g4.=ip
ss_l0min measurements_01ql.sip
ss_l0min measurements_01qga.zip
tis_gmm Gogl.sip

Branch group - sone - region mepping table
Branch group-tie point-zone-

Bourly ex-poat prices, 2000 Q1
Bourly ax-post prices, 3000 Q2

HBourly sx-post prices, 2000 Q3, until 9/1/2000

Gengration Schedales, 2000 Q1
Genezation dGchadules, 2000 Q2
Generation achedules, 2000 Q3
Genaration Schedules, 3000 Qe
Generation schadules, 2001 Q1
Ganeration @chadules, 2001 Q2
Interchange Schedules, 2000 Q1
Interchange Schedules, 2000 Q2
Interchange Schedulss, 2000 Q3
Interchange Schedules, 2000 Q4
Intexchange Schedules, 2001 Q1
Interchange Schediiles, 2002 g1

load ID sxclusion list (for curtsilable load)

Load ID - ion zons wapp

Field Descriptions ing

Load Schedules, 2000 Q1

Load BSchedules, 2000 Q2

Load Schedules, 2000 Q3

Load Schedules, 2000 Q4

Load Schedules, 2001 Q1

Load Schedules, 2001 Q2

10-minute imbalance energy prioces, 2000 Q)
10-minute iwbalance energy prices, 2000 (4
10-mioute imbalance energy prices, 2001 Q1
10-minute imbalance ene prices, 2001 Q2
Hourly resource meter . 2000 Q1L
Hourly resource wmeter readings, 2000 Q2
Hourly resource metar readi . 2000 Q3
10-mimits resource mater re oge, 2000 Q)
10-minute resource meter readings, 2000 Qé
10-minute resource meter readings, 2001 Q1
10-minute resource meter readings, 2001 Q2
Tie Metar Multipliers, 2000 Qi1

bl 14, 2000

mapping table
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tie_gea O0Oqa.xzip Tie Meter Multipliers, 2000 Q2
tie_gam 00q3.zip Tie Metar Multipliers, 2000 Q3
tie_gmm 00gé.sip Tie Mster Multipliexs, 2000 Q4

tie gem 0O1qi1.mip Tie Nater Multipliers, 2001 Q1

tie gowm 0ig3.sip Tie Meter Nultipliers, 2001 Q2

uda ids.xls UDC Gansration ID ing (for Fx iod)
udo_load 1ds.xle UOC Loed ID mepping (for PX period
undt_gem 00q1.=ip Gensxation meter Multipliaers, 2000 Q1
unit_gmm 00g2.sip Generation Meter Multipliers, 2000 Q2
unit_gum 00q1.mip Genaxation Meter Multipliers, 2000 Q3
unit_gem 00g4.xip Genexstion Meter Multipliexs, 2000 Q4
unit_gem 0lql.sip Oenazxation Mater Multipliers, 3001 Q1
unit_gmm piga.sip Ganaration Meter Multipliers, 2001 Q2

Direatoxy of Disk 2\loed Overscheduling - Fat Boy\Work Files

10 _rield Desaxiptions.xls Aggzogated OC Systeswids Load rield Desoription
Load Overschaduling Tables.xls Sussary Tables

load _sc_system 00ql.sip Aggregated OC Systemwide Losd, 2000 Q12
load_sc_system 00ga.sip Aggregated SC Bysteswids Load, 2000 Q2
load_sc_system 00q3.=sip Aggregated SC Systemwide Load, 2000 Q3

load sc system 00g4.sip Aggregated OC Systamwide Load, 32000 Q4
load_sc_system_01ql.sip Aggregated OC Systemwide Load, 2001 Qi

load _sc system Dlqa.szip Aggregnted SC Systeswids Load, 2001 Q3
OCDMAIDMe 3 Mol 34, 2009
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